Outline of Lecture 16 (12-08 PP; Zieman)

Cardiovascular Aging
Age is #1 risk factor for cardiovascular disease, and CVD is #1 cause of mortality in older adults
Study of aging


- Aging is a heterogeneous process!


- Involves interactions between aging, disease, lifestyle


- Longitudinal studies are preferred over cross-sectional studies to discern causal relationships


- Randomized controlled trials often do not include older adults due to age-related comorbidities, polypharmacy, and heterogeneity
Age-associated changes in CV physiology

Increased central arterial stiffness


- Structural changes: fibrosis and collagen crosslinking by AGEs, enlarged diameter

- Hemodynamic changes: reflected waveform returns in systole instead of diastole ( poorer coronary artery perfusion and ( afterload

Decreased (-adrenergic responsiveness



( chrono- and inotropic responses ( ( NE/Epi levels and ( HR

Delayed early LV diastolic filling


Altered Ca signaling ( prolonged contraction ( impaired active relaxation



Fibrosis and collagen crosslinking by AGEs ( impaired passive relaxation



( atrial pressure ( atrial enlargement, possible atrial fibrillation

Endothelial dysfunction


Impaired vasodilation


Related to HTN, hyperlipidemia, smoking, heart failure


Conduction system changes



Fat, calcification, and fibrosis can affect SA and AV nodes or His-Purkinje system



Increased PR and QT intervals, left axis shift, RBBB, ST and T flattening

Neurohormonal changes


Increased NE/Epi (see above)


Decreased renin, aldosterone, angiotensin II, and vasopressin


Baroreflex changes



Impaired baroreflex sensitivity, thought to be due to ( parasymp regulation


Poor cardiac function during exercise (a result of ( ( adr responsiveness)



CO is normal at rest, due to ( SV (via Frank-Starling) to compensate ( HR


So, CV function does not diminish with age but there is decreased preload reserve
Resultant geriatric cardiology syndromes (relate above to the following)
	Physiologic Changes
	Clinical Syndrome

	( Central Arterial Stiffness
	Isolated Systolic Hypertension

	Delayed Early LV Filling

( Central Arterial Stiffness

Neurohormonal Regulation
	Heart Failure with Normal Systolic Function

	( Baroreflex Sensitivity
	Orthostatic Hypotension

	LV stiffness ( ( LV pressure(
( atrial pressure/size

( Central Arterial Stiffness
	Atrial Fibrillation

	( Central Arterial Stiffness

Endothelial Dysfunction
	Coronary Artery Disease


