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Effects of “age” and “sodium depletion”

REDUCTION OF INTRINSIC CAPACITY 

Abete P et al., J Clin Geriatr Gerontol 2013
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Low-blood pressure phenotype underpins the 

tendency to reflex syncope

Brignole M et al., Journal of Hypertension 2021

Not-

syncopal

syncopal

Reflex syncope

(when compensatory mechanims fall



BMJ, 1996

Number (percentage) of elderly subjects with dementia by blood pressure 

1642 subjects 

aged 75-101 years

People with systolic pressure 140 mmHg were 

more often diagnosed as demented than those with 

systolic pressure > 140 mmHg.
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Comorbidities, n (%)

Hypertension ≈ 80%

Ungar A et al., JAGS 2016
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Type of dementia, n (%)

Vascular > 40%

Ungar A et al., JAGS 2016
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Type of syncope, n (%)

Orthostatic ≈ 50%

Ungar A et al., JAGS 2016



HYPERTENSION

CHRONIC 

HEART FAILURE

ATRIAL 

FIBRILLATION

platelet activity increase

thrombo-embolic mechanism 

cardiac output reduction

VASCULAR DEMENTIA

CORONARY ARTERY 

DISEASE

Cognitive impairment and cardiovascular diseases

in the elderly….A heart-brain continuum hypothesis

Abete P et al., Ageing Res Rev 2014NCVI=Neurocardiovascular instability

Vascular Dysautonomy

LOW-BLOOD PRESSURE PHENOTYPE



Prevalence of ORTHOSATIC HYPOTENSION according 

to the consensus definition across disease subgroups.

McDonagh et al. BMC Family Practice 2021

%



Histograms showing distribution of orthostatic change in 

systolic (SBP) and diastolic (SBD) blood pressure at 

baseline.
ACCORD (Action to Control Cardiovascular Risk in DIABETES) 

Blood Pressure Trial

Fleg JL et al., Hypertension 2016



Blood pressure, 2024 



p for trend <.001; 

p<0.01 vs presence of OH

# p<0.01 vs light frailty, 

§ p<.05 vs moderate frailty). Liguori I et al, JAMDA 2018



Twenty-four hour ambulatory blood 

pressure monitoring report of a 

patient with reflex syncope, showing 

a systolic blood pressure drop (88/46 

mmHg) at 8.15 am

Association between hypotension during 24 h 

ambulatory blood pressure monitoring and reflex 

syncope: the SynABPM 1 study

Daytime and night-

time SBP drops 

consisting of ≥1 or ≥2 

single SBP

measures <110, <100, 

<90 and <80 mmHg 

were recorded. 

One or more daytime DROPS <90 mmHg 

achieved 91% specificity and 32% sensitivity 

[odds ratio (OR) 4.6, P < 0.001]

Rivasi G et al, Eur Heart J 2022
Age range 48-75 years



Unexplained falls in elderly patients with vascular 

cognitive impairment: role of blood pressure variability

Curcio F et al., 2025 in progress
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Vascular dementia

No vascular dementia

*

*

*p<0.05 vs no vascular dementia

DROPS in dementia-related 

hypothensive phenotype…
Comitato etico 287.2025 

Variabilità della pressione arteriosa nel paziente anziano con 

declino cognitivo: un nuovo fenotipo?

Parere favorevole!



Neuro-

CardioVascular 

Instability

orthostatic

hypotension
Drops BP

values

modified by O’ Callagan S & Kenny RA, YJBM 2016 

FRAILTY

DEMENTIA
Hypertension

Diabetes

Parkinson dis.

Chr. Kidney dis.

Low-blood pressure phenotype in the elderly



Prevalence of different types of syncope in older adults 

stratified by multidimensional frailty 

*p<0.05 vs light and moderate 

Curcio F et al., BMC Geriatrics 2025 
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The association of clinostatic hypertension (CH) and orthostatic

hypotension (OH) is described as the ‘‘Hyp-Hyp phenomenon,’’ and it

has been found in about 5.5% of hypertensive patients and in up to

50% of patients with OH. The importance of CH/OH in clinical practice

is mainly due to the presence of troublesome symptoms, end-organ

damage, and difficulties in its clinical management.

Clin Cardiol, 2010
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Curcio F et al., 2025 in progress

Multivariate analysis in pts with ORTHOSTATIC HYPOTENSION 

“at 1 min” in presence (HTN+) and absence (HTN-)

of CLINOSTATIC HYPERTENSION
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Curcio F et al., 2025 in progress
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Association between orthostatic hypotension after standing 

for 1 or 3 minutes and being a faller in subjects 

with controlled and uncontrolled hypertension

Gangavati A et al., JAGS 2011

Uncontrolled Hypertension

SBP ≥ 20 mmHg after 1 min standing

HR 2.54 CI 95% (1.27-5.09)



The proportion with orthostatic hypotension (OH) by 

treatment assignment
Results From SPRINT study

Juraschek SP et al, Hypertension 2020



Effects of Active Treatment on Orthostatic 

Hypotension at follow-up
(n=4694 participants with 53335 measures)

%

Grobman B et al., Hypertension 2023

p = 0.73 n.s.

p = 0.013

Placebo

Active



Effects of BP treatment on risk for orthostatic 

hypotension, by study

Juraschek PA et al., Annals of internal Medicine 2020

Primary analysis

OR 0.93 CI 95% (0.86-0.99)

Secondary analysis

OR 0.93 CI 95% (0.89-0.90)



Effects of Combination Antihypertensive Therapy on Baroreflex 

Sensitivity and Heart Rate Variability in Systemic Hypertension

Ylitalo A et al., Am J Cardiol 1999
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Balancing cardiovascular and hypotensive 

risk in hypertensive patients hypotension

Rivasi G & Fedorowski A, Min Cardiol 2022 



Brignole M et al., Europace 2024

hypotensive

PHENOTYPE
↓

THERAPY



ACE-i + nitrates

Nitrates

ACEi + diuretics

 -lithics + diuretics

-lithics
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MULTIVARIATE analysis

adjusted for age,sex and CIRS

Hypothensive drugs and their combinations are associated 

with “orthostatic syncope” in patients with dementia
Results from SYD study

2.43 (1.08-5.27)

1.85 (1.08-3.39)

1.69 (1.00-2.72)

Testa G et et al, 2018 JAGS 2018



Memantine + Anti-depressant

    + Anti-psycotics

    + Benzodiazepine

    + Anti-epilettics

              + Anti-AChE

    + Anti-Parkinson

0.0      0.5    1.0                2.0               3.0

RR=2.34;  CI 95%= 1.03-5.67

Psychotropic drugs and their combinations

and “reflex syncope” in patients with dementia

Results from SYD study

MULTIVARIATE analysis

adjusted for age,sex 

and CIRS

Curcio F  et et al, JAGS 2018 



Odds ratios (with 95% confidence interval) of orthostatic 

hypotension (OH) at 30, 60, 90 and 110 seconds post-active stand 

for each antihypertensive agent.

Canney M et al., PLOS ONE 2016,



The study, which was supposed to last 

5 years, was interrupted after about 2 

years due to the significant reduction 

in the rate of cardiovascular 

complications in the group treated with 

a CALCIUM CHANNEL BLOCKER  

(NITRENDIPINE) compared to the 

placebo.

Staessen JA et al., THE LANCET 1997

Cumulative rates of fatal and non-fatal stroke and

myocardial infarction by treatment group

Syst-Eur 
Syst-Eur, a multicentre trial designed 

to test the antihypertensive treatment 

of elderly patients with isolated 

systolic hypertension results in a 

significant change in stroke morbidity 

and mortality.



Drug
Blood–Brain Barrier 

Penetration
Notes

Nimodipine High The calcium antagonist with the best CNS penetration. 

Nitrendipine Moderate Moderately lipophilic but strongly extruded by P-gp.

Nicardipine Moderate Partial CNS penetration; used in hypertensive emergencies.

Isradipine Low–Moderate Some experimental interest in Parkinson’s disease.

Nifedipine Very Low Minimal lipophilicity; negligible CNS penetration.

Amlodipine Very Low Polar and long-acting; clinically irrelevant BBB penetration.

Felodipine Very Low Poor CNS penetration.

Lacidipine Very Low Negligible penetration.

Dihydropyridine Calcium antagonists and  

Blood–Brain Barrier Penetration

Bachmeier C et al., eur J Pharmacol 2011

The drug is not easy to find....



American Journal of Hypertension, 2018

In patients with isolated clinostatic hypertension and 

orthostatic hypotension:

• Avoid supine position during the day

• Prefer short-acting anti-hypertensives dosed at 

night





OH Assessment and treatment in older patients 

with hypertension. 

Wiersinga J et al.,The lancet 2025



Targets for deprescribing in patients with 

hypertension and reflex syncope 

SBP drops consisted of ≥1 SBP measures <100 or <90 mmHg 

Groppelli A et al., Eur J Intern Med 2024

deprescribing

DIURETICS  70% 



Targets for deprescribing in patients with 

hypertension and reflex syncope 

SBP drops consisted of ≥1 SBP measures <100 or <90 mmHg 

Groppelli A et al., Eur J Intern Med 2024

DROPS reducing

50% < 90 mmHg

60% < 100 mmHg



Recommendations for managing hypertension in 

patients with orthostatic hypotension

Recommendation   Class Level

Before starting or intensifying BP-lowering 

medication, it is recommended to test for orthostatic 

hypotension, by first having the patient sit or lie for 5 min 

and then measuring BP 1 and/or 3 min after standing

I B

It is recommended to pursue NON-

PHARMACOLOGICAL APPROACHES as the first-line 

treatment of orthostatic hypotension among persons 

with supine hypertension. 

For such patients, it is also recommended to 

SWITCH BP-lowering medications that worsen 

orthostatic hypotension to an alternative BP-

lowering therapy and not to simply de-intensify 

therapy.

I A

ESC 2024



Drug-related hypotension: risk profile of major 

antihypertensive and psychoactive drug classes

Tca: tricyclic antidepressants; 

SSri: Serotonin-selective reuptake inhibitors;

SNri: serotonin-norepinephrine reuptake inhibitors. Rivasi G & Fedorowski A, Min Cardiol 2022 

Low risk of HYPOTENSION

- ACE-inhibitors

- Angiotensin receptor blockers

- Selective α-blockers

- Dihyroperidine Calcium antagonist
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• The hypotensive phenotype in older adults is characterized by 

orthostatic hypotension and blood pressure drops. It is strongly 

influenced by vascular dysautonomia secondary to dementia.

• This phenotype includes the 'HYP-HYP' phenomenon (clinostatic 

hypertension-orthostatic hypertension) and serves as a strong 

predictor of adverse outcomes.

• Anti-hypertensive therapy, except for beta-blockers and diuretics, 

does not exacerbate orthostatic hypotension. 

• Deprescribing hypotensive and psychoactive drugs is crucial for 

managing blood pressure drops and negative orthostatic responses in 

the elderly. 

• However, dihydropyridine calcium channel antagonists and 

RAAS blockers remain the preferred options for treating 

hypertension in elderly patients with a hypotensive phenotype.

TAKE HOME MESSAGES
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