
Διατήρηση της γνωσιακής λειτουργίας στον υπερτασικό 

ασθενή:                    φαρμακευτικές παρεμβάσεις



The prevention and treatment 
of cognitive disorders 

Ιncludes the treatment of primary diseases  That lead to cognitive decline

❖Arterial hypertension 
❖Atherosclerosis,
❖heart failure
❖The control  of neurological and psychopathological syndromes,
❖The improvement of cerebral circulation and    metabolism.



Drugs or strategies to prevent 
cognitive dysfunction  



Drugs to prevent cognitive 
dysfunction  

Antihypertensive drugs 

Hypolipidemics drugs 

SGLT2 Inhibitors 

Others



Antihypertensive drugs 
to prevent cognitive dysfunction  



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

impairmenthowever, remain unclear

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



Forest plot with the effect on cognition (SMD with 95% CI). 
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SBP is adequately controlled



Stroke. 2006;37:1165-1170.

In hypertensive men, the duration of the antihypertensive treatment is associated with
a reduced risk for dementia and cognitive decline 

Duration of Treatment With Antihypertensive Medication and Risk for 
Dementia, AD  and VaD



https://doi.org/10.1002/14651858.CD007858.pub2

https://doi.org/10.1002/14651858.CD007858.pub2


The question if some antihypertensive drugs or 

strategies are better than others in preventing 

cognitive decline and dementia is still under debate. 



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. 



Journal of Hypertension 24(10):p 2101-2107, October 2006.

Treated 
hypertensive 
patients had 

better 
cognitive 

function than 
untreated 
patients

This 
association 

was 
observed 

independen
tly of the 
cognitive 

status, both 
in normal, 

MCI, AD and 
VaD

hypertensiv
e patients.

The use of 
calcium 

antagonists 
was associated 

with a 
decreased risk 

of cognitive 
impairment and 

AD 
independently 

of the blood 
pressure level,

https://journals.lww.com/jhypertension/toc/2006/10000


A systematic 
review and 
included 19 
randomized 

trials (18 515 
individuals) 

and 11 
studies (831 

674 
individuals)

Antihyperten
sive 

treatment, 
regardless of 

the drug 
class, had 

benefits on 
overall 

cognition

These 
effects 

may differ 
between 

drug 
classes 
with 
ARBs 

possibly 
being the 

most 
effective.



Sensitivity 
analyses of the 
risk of cognitive 
impairment 
according to 
antihypertensive 
medication use

: b-blocker use is associated with a lower risk of developing cognitive impairment in 
elderly Japanese American men. (incidence rate ratio, 0.69; 95% CI, 0.50–0.94).

Neurology 2013;81:888–895

In HAAS, the only antihypertensive drug category when 
considered at mean age of 7years,which was associated 

with reduced cognitive impairment, was   β-blockers 
(incidence rate ratio, 0.69; 95% CI, 0.50–0.94).187 



986 
participants 

(50.5%) 
used β-

blockers, 
798 

diuretics 
(40.9%), 623 
angiotensin-
converting 

enzyme 
inhibitors 

(31.9%), 522 
CCBs 

(26.8%), and 
402 ARBs 

(20.6%).

6.7 
yea

rs

Both use of 
CCBs HR 0.56, 
95% CI (95% 

CI) 0.36–0.87] 
and ARBs 

HR0.60, 95% 
CI 0.37–0.98) 

were 
independentl
y associated 

with a 
decreased 

risk of 
dementia.

The 
association 

of CCBs 
with 

dementia 
was most 

apparent in 
participants 
without a 
history of 

CVD
HR 0.38, 
95% CI 

0.18–0.81



Journal of Hypertension 2023, 41:262–270



Journal of Hypertension 2023, 41:262–270

Use of ARBs, dihydropyridine CCBs and ATII-stimulating antihypertensives is associated 
with lower dementia risk over a decade, although associations attenuate over time. Apart 

from methodological aspects, differential effects of antihypertensive medication classes on 
incident dementia may in part be temporary, or decrease with ageing.



The studies did not suggest a superiority of any specific AHM 
class to prevent CI. Further research on optimal hypertension treatment goals 

to prevent cognitive impairment and dementia is recommended. 



Drugs or strategies 
THE ROLE OF RAS BLOCKERS to 

prevent cognitive dysfunction 



Eprosartan-treated rats on a high-fat, 
high-salt
diet exhibited zero mortality at week 12 
compared with placebo-treated animals.

Changes in study endpoints with eprosartan at 6 
months compared with baseline in patients in the 
OSCAR study

CuRRent MediCAl ReSeARCh And OpiniOn®

VOl. 23, Suppl. 5, 2007, S13–S18 



Journal of Alzheimer’s Disease 26 (2014) 699–
708DOI 10.3233/JAD-2011-110347



Journal of Alzheimer’s Disease 26 (2014) 699–
708DOI 10.3233/JAD-2011-110347

There were inverse dose-response relationships between ARBs and ACE-Is
with AD (both ptrend < 0.01). The inverse association of ACE-Is with AD diminished when using 
longer time lags but the ARB-AD association persisted. 
Patients with AD were around half as likely to be prescribed ARBs.



Kaplan–Meier curves of the cumulative incidence of dementia without
adjustment in the groups with more than 4-year DDD (n 1⁄4 6726), less than 4-
year
DDD (n 1⁄4 17 805) and without ARB (n 1⁄4 24 531) therapy in 11-year ARB 
cohort J Hypertens 32:938–947  2014



The participants who took other antihypertensive drugs that were not angiotensin II receptor blockers 
(HTN-Other) performed worse on tests of memory, attention, and executive function than normotensive

subjects. However, angiotensin II receptor blocker users (HTN-ARBs) did not differ from normotensive
subjects on memory function and demonstrated better recognition memory than those taking other 

antihypertensive medications. * p < 0.05, ** p < 0.01, *** p < 0.001. RAVLT Rey Auditory Verbal Learning 
Test

Ho and Nation Alzheimer's Research & Therapy (2017) 9:33



The fenomenon
Of At1 blockers 



Angiotensinogen, the main precursor of all angiotensin peptides, 
is mostly produced within astrocytes (90%) in nearly all regions of 
the brain. It is then secreted and converted to several neuroactive

peptides 

RAS localization in the brain

Angiotensinogen and renin are
co-expressed in several areas of the brain,

including the CA1–3 region of the hippocampus 

Ageing Research Reviews 77 (2022) 



RAS system is composed of three essential axis that exert beneficial effects –
ACE 1/Ang II/AT2R;

ACE 2/Ang (1- 7)/MasR;
Ang IV/ AT4R(IRAP) –

and one that is
responsible for the deleterious effects – ACE 1/Ang II/AT1R. 

They complement each other in perfect harmony and their relevance on
learning and memory 

The ACE 1/Ang II/AT1R has been linked to the deleterious effects of
the systemic and brain RAS. 

In fact, it is thought to be responsible for anncrement of the oxidative stress, 
neuroinflammation, BBB permeability,

astrocytes dysfunction and a decrease in CBF (Mogi et al., 2012). 

Ageing Research Reviews 77 (2022) 

RAS localization in the brain



Schematic illustration of how brain AT1R promotes neurodegeneration and cognitive impairment. Neurodegeneration and vascular 
dysfunction are not independent of each other. For one thing, they share similar signaling pathways, as shown in the yellow bubble. For 

another, during hypertension, vascular dysfunction could be a key trigger for neurodegeneration, while changed acetylcholine (Ach) tone 
and neuronal activity would further compromise the functional hyperemia Possible roles of AT1R in etiology of cognitiveimpairment



In general, Ang-II/AT1R pathway induces deleterious impact on cognitive function, 
promoting cognitive impairment, while the others exhibit protective efects at diferent

levels









Summary of the RAS system, including the four main axis- ACE 1/Ang II/AT1R; 
ACE 1/ Ang II/AT2R; ACE 2/Ang(1- 7)/MasR; Ang IV/ AT4R(IRAP).

Aβ, amyloid β Ang,angiotensin; ACE, angiotensin convertingenzyme; ACEI, ACE inhibitor; AT1R; angiotensin type 1 receptor; APA, 
aminopeptidase A;APN, aminopeptidase N; BBB, blood-brain barrier; Carb-P; carboxypeptidase P; CBF, cerebral

blood flow; DC, decarboxylase; LTP, long-termpotentiation; PO, prolyl oligopeptidase. 

Ageing Research Reviews 77 (2022) 



Modulating the renin-angiotensin

❖inhibiting the Ang II/AT1R pathway 
❖activating the Ang II/AT2R, 
❖activating Ang IV/AT4R, 
❖activating and Ang-(1–7)/MasR

Pleiotropic neurocognitive
benefits

❖ reduced β-amyloid accumulation 
abnormal hyperphosphorylation of tau,
❖ ameliorated brain hypofusion, 
❖reduced neuroinflammation and 
synaptic dysfunction, 
❖better neurotoxin clearing, 
❖blood–brain barrier function restoration.

The benefits are primarily 
attributed to the arb’s effect

❖inhibit AT1R

❖Smultaneously lower Ang II 

❖Block the Ang II/AT2R pathway 

❖Block the Ang IV/AT4R pathways 

.

ACEis effect
counterbalance the 
potential benefits 



effects of arbs on in vitro alzheimer’s disease models 

Ageing Research Reviews 77 (2022) 



CLINICAL  TRIALS 



ACEIs and ARBs may effectively prevent all-cause dementia, particularly VD, in patients 
with type 2DM and hypertension. Moreover, compared with ACEIs, ARBs appear to be 
more advantageous in dementia prevention 

International Journal of Cardiology 220 (2016) 462–466 



Neuroprotective effect of angiotensin II receptor blockers
on the risk of incident Alzheimer’sdisease: A nationwide

population-based cohort study 

Front. Aging Neurosci. 15:1137197.doi: 10.3389/fnagi.2023.1137197 

Long-term use of BBB-crossing ARBs significantly reduced the risk of AD 
development. The finding may provide valuable insight into diseasemodifying drug 
options for preventing AD in patients with cardiovascular diseases 

RAS inhibitor type and blood–brain barrier (BBB) permeability on the risk of AD 



• Poor BBB-crossing ACEIs (alacepril, benazepril,
cilazapril, enalapril, imidapril, moexipril, and quinapril), 

• BBB-crossing ACEIs (captopril, delapril, fosinopril, 
lisinopril, perindopril, ramipril, temocapril, trandolapril, 
and zofenopril), 

• poor BBB-crossing ARBs (eprosartan, irbesartan, 
losartan, and olmesartan), 

• BBB-crossing ARBs (azilsartan, candesartan, 
fimasartan, telmisartan, and valsartan). 



Drugs to prevent cognitive 
dysfunction  

Antihypertensive drugs 

Hypolipidemics drugs 

SGLT2 Inhibitors 



Journal of Neuroinflammation (2023) 20:199 
https://doi.org/10.1186/s12974-023-02883-x



Potential mechanisms of interest and concern included extremely low 
cholesterol level and its impact on the brain; alternatively, statin-specific effects 
were also considered, especially regarding water- versus lipid-soluble statins and 

their ability to cross the blood-brain barrier, resulting in subsequent toxicity.

Statins were not associated with incident dementia, mild 
cognitive impairment, or cognitive change



CONCLUSIONS In adults > 65 years of age, statin therapy was not associated with 
incident dementia, MCI, or declines in individual cognition domains. These findings 

await confirmation from ongoing randomized trials. (

J Am Coll Cardiol 2021;77:3145–56) 

This post hoc observational study included data from 18,446 ASPREE participants $65 years of age who had no 

prior CVD events, dementia, or major physical disability and were followed for a median of 4.7 years. 



Drugs to prevent cognitive 
dysfunction  

Antihypertensive drugs 

Hypolipidemics drugs 

SGLT2 Inhibitors 



This study is the first to show significant beneficial effects of the SGLT2 inhibitor 
empagliflozin on cognitive and physical impairment in frail older adults with 

diabetes and HFpEF



The principal SGLTs expressed in the brain. Sodium glucose cotransporters (SGLTs) 
are fundamental in the mechanism of glucose entry into the brain cell. SGLTs 
transport glucose into the cell along a sodium gradient. SGLT1, SGLT2, SGLT3, SGLT4, 
SGLT6 have been identified in the brain. The distribution of the brainexpressed
SGLTs differs strongly and, unfortunately, not all brain SGLTs have been studied 
extensively. 

Pharmacological ResearchVolume 176, February 2022, 106062

https://www.sciencedirect.com/journal/pharmacological-research
https://www.sciencedirect.com/journal/pharmacological-research/vol/176/suppl/C


The potential directs and indirect effects of SGLT2i on cognitive impairment

Reduction of oxidative stress, neuroinflammation, amyloid brain levels and in general brain 
damage, and positive impact on vascular health, insulin signaling, mitochondrial function and 

mTOR pathway are considered the possible underlying mechanisms. 

Pharmacological ResearchVolume 176, February 2022, 106062

https://www.sciencedirect.com/journal/pharmacological-research
https://www.sciencedirect.com/journal/pharmacological-research/vol/176/suppl/C


Drugs to prevent cognitive 
dysfunction  

Antihypertensive drugs 

Hypolipidemics drugs 

SGLT2 Inhibitors 

Other agents 



Pioglitazone as a second-line treatment after metformin might provide a 
protective effect on dementia risk among individuals with type 2 diabetes.

•. 2023 Feb;15(2):97-109



Ranson et al. Brain Informatics (2023) 1
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THANK YOU 


