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Ο έλεγχος της ΑΠ βελτιώνει την γνωστική δυσλειτουργία?

Συμπεράσματα 





Increased blood pressure (red arrow) is the second leading risk attributed

to 17.8% of global deaths.

J Clin Hypertens (Greenwich). 2015:1–3



Cognitive impairment
is comparatively less considered to be an 

adverse effect of hypertension

What did the guidelines   suggest?



When the rate of cognitive decline (not dementia) has been
a trial outcome

7 clinical trials of BP-lowering therapy have been 
completed, 

and 2 of these have shown
benefit

.S11.3-4–S11.3-6,S11.3-19–S11.3-22 



Hypertension is also the primary risk factor for small-vessel
ischemic disease and cortical white matter abnormalities.S11.3-12–

Vascular disease and its risk factors are implicated in a large proportion of 
patients with dementia, including those with Alzheimer’s dementi a.S11.3-9–

S11.3-

Dementia is a leading cause of mortality and placement into
nursing homes and assisted living facilities, affecting >46 million individuals 

globally and 5 million persons in the United
States, a number that is expected to double by 2050.S11.3-7 



Most observational studies have suggested that better
control of SBP may reduce Alzheimer’s disease and other

dementias

Τhe evidence is stronger for BP lowering in
middle age than in older adults. 





Hypertension in midlife   predicts 

❑Cognitive decline 
❑Alzheimer’s disease 
❑Vascular dementia

in older patients [1267,1268]. 



The effects of antihypertensive drug class in 
late life to prevent cognitive impairment, 

however, remain unclear.

Medication class may be less relevant if the 
SBP is not adequately controlled



Several studies have shown that strict BP control, i.e. 
SBP <130 mmHg, reduces the progression of cerebral 

white matter lesions and the decrease in global 
cognitive performance [470,1275,1276]. 



Impact of Hypertension on Cognition 



Cognitive domains and disorders associated with 
hypertension

J Yeungnam Med Sci 2023;40(3):225-232



Cognitive decline (worsening of cognitive function over years to decades, 

steeper
than expected because of age alone) [Γνωστική εξασθένηση ]

Mild cognitive impairment (MCI; reduced function in memory, thinking, 

and other cognitive domains but not impacting daily fun tioning) c[ Ήπια 
γνωστική εξασθένηση ]

Dementia (impairments in cognition, including memory and

other cognitive domains, but with adverse impacts on daily
functioning) [Άνοια ]

Impact of Hypertension on Cognition 



Hypertension a risk factor for adverse 
cognitive outcomes



❖ Steeper cognitive decline [απότομη ]

❖Poor cognitive performance [Κακή γνωστική απόδοση]

❖Incident mild cognitive impairment 

❖Dementia 

Hypertension is clearly associated with

J Yeungnam Med Sci 2023;40(3):225-232



CLINICAL TRIALS 



In elderly people with isolated systolic hypertension, antihypertensive treatment 
was associated with a lower incidence of dementia. 

Lancet 1998; 352: 1347–5

In elderly 
patients with 
isolated systolic 
hypertension,
active treatment 
starting with the 
dihydropyridine
calcium-channel 
blocker 
nitrendipine
halved the rate 
of
dementia from 
7·7 to 3·8 cases 
per 1000 
patient-years. 



The risk of cognitive decliine was 4.3 (95% CI, 2.1 to 8.8) in those without 
antihypertensive therapy and 1.9 (95% CI, 0.8 to 4.4) in those being treated

ne

NeurologyIssue: Volume 53(9), 10 December 1999, pp 1948-1952



Analyses from the Honolulu Asia Aging Study 
(HAAS) have estimated that 

27% of dementia cases may be attributed to 
midlife SBP >-120 mm Hg among inadequately 

treated men

Επίπεδα Αρτηριακής Πίεσης



Median follow-up time was 5.14 years (interquartile range, 3.91-6.00) for the intensive treatment 
group and 5.07 years (interquartile range, 3.87-5.98) for the standard treatment group.
For group comparison of incidence, hazard ratio, 0.83; 95% CI, 0.67-1.04; P=.10 

JAMA. 2019 Feb 12; 321(6): 553–561 

Among ambulatory 
adults with 
hypertension, treating 
to a systolic blood 
pressure goal of less
than 120 mm Hg 
compared with a goal 
of less than 140 mm Hg 
did not result in a 
significant
reduction in the 
risk of probable 
dementia. Because of 
early study termination 
and fewer than
expected cases of 
dementia, the study 
may have been 
underpowered for this 
end point. 



Median follow-up time was 5.14 years (interquartile range, 3.91-6.00) for the intensive treatment 
group and 5.07 years (interquartile range, 3.87-5.98) for the standard treatment group.
For group comparison of incidence, hazard ratio, 0.83; 95% CI, 0.67-1.04; P=.10 

JAMA. 2019 Feb 12; 321(6): 553–561 



Have been  suggested a U-shaped relationship 
between BP and cognition ?

Isolated   studies of older adults 



In an analysis including data from the Rotterdam study and the 
Göteborg H-70 study, hypertension in old age appeared protective: 

•

Dement Geriatr Cogn Disord. 2001;12:33–39. doi: 10.1159/000051233 

Elderly adults had an inverse association between BP and dementia, 
with a reduced  relative risk for dementia of 0.93 (95% CI, 0.88–0.99)

per 10 mmHg higher SBP

This association was confined to subjects who used anthypertensive medication.



Lower BP might lead to hypoperfusion
and thus worse cognitive outcomes in  older persons 

High BP was associated with greater risk of cognitive 
impairment in persons younger than 75

but with better cognitive function in older persons

https://doi.org/10.1111/j.1532-5415.2009.02264.x

https://doi.org/10.1111/j.1532-5415.2009.02264.x


Ο   ρόλος της Διαστολικής ΑΠ 

στην γνωστική λειτουργία 



Systolic Blood Pressure Intervention TrialMemory and 
Cognition in Decreased Hypertension [SPRINT-MIND]) 

Conclusions:I ntensive BP control did not appear to have a detrimental effect on 
cognitive outcomes and cerebral perfusion in patients with low baseline DBP.

Incidence rates of cognitive outcomes by randomized systolic blood pressure (SBP) 
intervention and baseline diastolic blood pressure (DBP) quartile.

Hypertension Volume 80, Issue 3, March 2023; Pages 580-589



Effect of systolic blood pressure intervention on annualized change in cerebral 
blood flow by baseline diastolic blood pressure (DBP) quartile.

In this post hoc analysis of 
the SPRINT MIND study, 
patients with lower DBP 
had a higher incidence of 
dementia or MCI. 
Nevertheless, intensive BP 
control did not appear to 
have a detrimental effect 
on cognitive function and 
cerebral perfusion. Low 
DBP level should not be an 
obstacle to intensive BP 
control from the 
perspective of brain health.

HypertensionVolume 80, Issue 3, March 2023; Pages 580-589



Hypertension’s impact on late-life cognitive 
outcomes appears the greatest when considered 

in middle age

Midlife Versus Late Life

Age-Dependent Risk
Midlife Versus Late Life



JAMA Neurol. 2014 October 1; 71(10): 1218–1227 

Midlife hypertension and elevated midlife but not late-life systolic BP was 
associated with more cognitive decline during the 20 years of the study. Greater 
decline is found with higher midlife BP in whites than in African Americans 

Additional adjusted 20-year cognitive change for the association of visit 2 (1990–1992) 
with recommended treatmen t



BMI, SBP and total cholesterol levels were lower overall in cases with dementia 
than controls and the difference was most marked closest to the point of diagnosis. 

Lower SBP in cases 
at the time of 

diagnosis

Mid-life SBP is a 
risk factor for 
dementia 
incidence 10–20 
years later

. BMJ Open 2020;10:e038753. doi:10.1136/



Studies using imaging surrogates for 
cognitive or dementia status 

Also support 
the importance of midlife hypertension 



High blood pressure to precede cerebral white matter lesions  and implies that 
hypertension treatment could reduce WML progression in the general population. 

Hypertension. 2013;61:1354-1359



High blood pressure to precede cerebral white matter lesions  and implies that 
hypertension treatment could reduce WML progression in the general population. 

Hypertension. 2013;61:1354-1359

Hypertension treatment and white matter lesion (WML)  progression. 



• In the National Heart, Lung, and Blood Institute 
Twin Study,

• midlife SBP was associated
• with not only more white matter
hyperintensities in later life but also 

• smaller brain parenchymal volumes

Swan GE, DeCarli C, Miller BL, Reed T, Wolf PA, Jack LM, Carmelli D.
Association of midlife blood pressure to late-life cognitive decline and

brain morphology. Neurology. 1998;51:986–99 



Kilander L, Nyman H, Boberg M, Hansson L, Lithell H. Hypertensionis related to cognitive impairment: a 20-year follow-up of 
999 men.Hypertension. 1998;31:780–786. 

InUppsala, Sweden, using ambulatory BP monitoring, nondipping circadian BP 
patterns and persistently high 24-hour BP (at70 years of age) 

• was associated with worse cognitive performance



Pulse Pressure was   associated with cognitive decline among  
apolipoprotein E)-ε4 carriers in the Framingham Offspring Study. 

. Alzheimer Dis Assoc Disord. 2016;30:210–215. 



• BP variability has also been described in several studies as an important risk factor 
for reduced cognitive function. 

BMJ. 2013;347:f4600. doi: 10.1136/bmj.f4600 

Higher visit-to-visit variability in blood pressure independent of average blood 
pressure was associated with impaired cognitive function in old age.



Patients with 

hypertension and CKD



Int Urol Nephrol 2013, DOI 10.1007/s11255-013-0450-y 
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Our results showed a relationship between arterial stiffness and cognitive 
impairment, suggesting that functional changes of the arterial system could be 

involved in the onset of dementia (VaD or AD types)

Relationship between PWV and cognitive status (normal cognitive function

•. 2005 Oct;36(10):2193-7



The baPWV values of Controls, MCI, AD, VaD and MIX patients. 
AD: Alzheimer’s disease; MCI: mild cognitive impairment; MIX: mixed dementia; 

VaD: vascular dementia



the baPWV value to predict the presence of dementia.

The ORs are expressed as higher baPWV value (A) and per 1 m/s increase (B) in 
baPWV after adjustment for age gender, diabetes mellitus, hyperlipidemia, 

hypertension and smoking status



World J Nephrol 205 July 6; 4(3): 00-00 



In CKD patients cognitive function was profoundly altered in parallel with the severity 
of CKD. High levels of arterial stiffness indices, either directly measured

as cf‐PWV or indirectly estimated as aortic PP, were correlated with
MMSE, an index of cognitive decline. 

J Clin Hypertens. 2018;1–9 



Αρρύθμιστη 
Υπέρταση

Αρτηριακή 
σκληρία 

γνωστική   
λειτουργία 



Relationship between uncontrolled hypertension, arterial stiffness, cognitive 
dysfunction and noncompliance with treatment 



Current Vascular Pharmacology, 2021, Vol. 19, No. 00 5



Pathophysiologic mechanisms 



The small vessels of the brain are unique as their cells 
receive continuous high-volume flow throughout systole and 

diastole against very low vascular resistance. 

Given the particular anatomy and physiology of small vessel 
circulation, brain tissue are susceptible to the 

microvascular insults in response to aging and exposure to 
vascular risk factors

Are more prone to developing what is commonly
referred as SVD 

. Stroke. (2009) 40:e322–30. doi: 10.1161/STROKEAHA.108.54 2266

Cardiol Res Pract 2011: 306189, 2011)]

Small vessel disease of the brain 



Cerebrovascular autoregulation and 
hypertension 

Circ Res. 2019;124:1025-1044



Circulating or brain Ang II reaches AT1R (angiotensin type-1 receptor) in perivascular
macrophage (PVM)wherein it activates NOX2 leading the vascular oxidative stress and 

neurovascular dysfunction. AT1R and Nox2 are also present in other vascular cells, butthey do 
not seem to play a primary role in these hypertension models. 

Circ Res. 2019;124:1025-1044

Putative mechanisms of neurovascular dysfunction in slow-pressor Ang II 
,hypertension, BPH  mice and deoxycorticosterone acetate+salt hypertension. 



Circ Res. 2019;124:1025-1044

Potential mechanisms of white matter (WM) damage by hypertension 



Brain lesions produced by hypertension that underlie cognitive  
impairment 

Circ Res. 2019;124:1025-1044



Cerebrovascular anatomy and segmental pathology induced by 
hypertension 

The predominant pathology caused by hypertension in the different segment of the 
cerebrovascular tree is indicated. Because of its precarious blood supply from terminal 

arterioles particularly vulnerable to hypertensive damage, the subcortical WM is highly likely 
to be harmed by hypoxia-ischemia. ICA indicates internal carotid artery; and MCA, middle 

cerebral artery. 
Circ Res. 2019;124:1025-1044



J Yeungnam Med Sci 2023;40(3):225-232



Potential mechanisms underlying the relationship between 
hypertension and Alzheimer disease 

Circ Res. 2019;124:1025-1044



Vascular hypothesis 



Amyloid hypothesis; 



H) Mitochondrial hypothesis. 



Neuroinflammation hypothesis; 



Tau    hypothesis 



Synaptic dysfunction hypothesis; 



Cholinergic hypothesis;



Glutaminergic hypothesis; 



Ο έλεγχος της ΑΠ βελτιώνει την 
γνωστική δυσλειτουργία?



The underlying mechanism of cognitive impairment caused by hypertension in the 
elderly



Cochrane Database of Systematic Reviews 
2018, Issue 7. Art. No.: CD007858 



Results suggest that in hypertensive men, the duration of the antihypertensive 
treatment is associated with  a reduced risk for dementia and cognitive decline 

Stroke. 2006;37:1165-1170.

The longer the duration of antihypertensive medication use,
the significantly  lower the risk for dementia 

Duration of Treatment With Antihypertensive
Medications and Yearly Cognitive Function



This individual patient data meta-analysis of longitudinal cohort studies found that antihypertensive use was associated with 
decreased dementia risk compared with individuals with untreated hypertension through all ages in late life. Individuals with 

treated hypertension had no increased risk of dementia compared with healthy controls.

Association of 
Hypertension (HTN) 
and 
Antihypertensive 
Status With the Risk 
of All-Cause 
Dementia

JAMA Network Open. 2023;6(9):e2333353



A single measure of SBP or DBP at baseline had no significant association 
with latelife dementia risk, and, corroborating extant hypertension guidelines,46 it seems that 

more than 1 measure is needed to inform treatment

The Associations of Systolic Blood Pressure (SBP) and Diastolic Blood Pressure 
(DBP) With Dementia Risk

JAMA Network Open. 2023;6(9):e2333353



This individual patient data meta-analysis of longitudinal cohort studies found that antihypertensive use was associated with 
decreased dementia risk compared with individuals with untreated hypertension through all ages in late life. Individuals with treated 

hypertension had no increased risk of dementia compared with healthy controls.

Dementia risk reduction may be 1 of the multiple 
goals of antihypertensive treatment in late-life 

(eg, prevention of ischemic heart disease, chronic 
kidney disease). 

JAMA Network Open. 2023;6(9):e2333353
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