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Orthostatic Challenge

Pooling to lower extremities (0.5-1 L)

Decrease vein return

Decrease cardiac output and BP

Normal response from a supine to a standing position 
is a small reduction (<10 mm Hg) in SBP
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Orthostatic Hypotension?
A decrease in SBP of 20 mmHg and/or

DBP of 10 mmHg within 3 min of standing

Mr Bean BP sitting 180/100 mmHg
BP standing 130/80 mmHg



Gangavati A  et al. JAGS 2011



Tap L et al. JAMDA 2020



Blood Pressure regulation



Age-related changes of BP regulation

Decreased BRS

Decreased a-1-adrenergic vasoconstrictor response to sympathetic stimuli

Decreased parasympathetic activity

Decreased renal salt and water conservation

Increased vascular stiffness

Reduced left ventricular diastolic filling



Decreased BRS in aging

Impaired BRS is  associated with a postural (abnormal) decrease of BP 

Elevated Aortic stiffness is associated with impaired BRS

Gianaros PJ et al Am J Hypertens 2002

§BRS: the slope of the regression line between changes of SBP and the related lengthening or shortening in the 
R-R interval, occurring over  spontaneous sequences of three or more consecutive beats



Orthostatism, prevalence

ARIC study 8%

Rotterdam study 20%

Cardiovascular Health study 18%

50% of nursing home residents

Prevalence is higher when SBP is > 160 mm Hg 
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Krecinic T et al. J Nutr Health Aging. 2009

Etiology of Orthostatism



Risk Factors

Rose KM et al. Am J Hypertension 2000



Mattace-Raso F et al J of Hypertension 2006

Risk Factors



Orthostatism, symptoms

Generalized weakness, sensations described as dizziness or 
lightheadedness, in severe cases T-LOC

Visual blurring or darkening of the visual fields

Angina or stroke

Some patients may be asymptomatic



Orthostatism…..

so what?



Rose KM et al. Circulation 2006



Orthostatism and mortality

Rose KM et al. Circulation 2006



Rose KM et al. Am J Hypertension 2000



Orthostatism and CHD

Rose KM et al. Am J Hypertension 2000



Jones CD et al. Hypertension 2012



Jones CD et al. Hypertension 2012





Verwoert  GC et al. JAGS 2008



Verwoert  GC et al. JAGS 2008



Having orthostatic hypotension at start of the study increased the risk of developing
dementia over the next 25 years by 15%, with similar results for all-cause dementia 
and AD.

The risk of dementia was particularly increased when the orthostatic blood 
pressure drops were not compensated for by a sufficient increase in heart rate.

These findings suggest that transient cerebral hypoperfusion plays a role in the 
aetiology of dementia





Orthostatism

Increases the risk of
§ Falls (100%)
§ CHD (20 to 85%)
§ Stroke (10-130%)
§ Heart Failure (20 to 60%)
§ Renal disease (40 to 80%)
§ Mortality (20 to 100%)



So, you are saying
that orthostatism
is a risk factor?





Trial selection











Orthostatic hypotension was not associated with higher risk of CV events

There are ongoing concerns that orthostatic hypotension in the setting of more 
intensive blood pressure treatment represents a greater risk of adverse events from 
treatment. 

Our data challenges this notion and the practice of reducing hypertension treatment 
in response to orthostatic hypotension. 

Orthostatic hypotension should not be a reason for down-titration of medications, 
even in the setting of a lower blood pressure goal.



Of 9329 participants, 1986 (21.2%) had orthostatic hypertension at 
baseline. 





Within the intensive treatment group, participants with orthostatic hypertension 
were at higher risk of developing the composite cardiovascular outcome compared 
with participants without orthostatic hypertension. 

In participants with orthostatic hypertension, there was no statistically 
significant difference in risk of the composite cardiovascular outcome 
between the intensive and the standard BP treatment group.

In participants without orthostatic hypertension at baseline, the intensive treatment 
group was associated with a lower risk of the composite cardiovascular outcome.



Conclusions
Orthostatism is common in aging

Orthostatism increases the risk of CV events

Orthostatism needs to be seen from other perspectives
and further be investigated
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