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Abstract: Prevention of cognitive disorders and dementia is a major public health issue. Several studies have found a 

significant association between the existence of arterial hypertension and the onset of cognitive disorders and dementia 

(vascular or Alzheimer's disease) several years later. Arterial hypertension causes vascular changes that affect blood 

flow and brain metabolism. Cognitive disorders may be related to the presence of focal ischemic lesions (infarction, 

lacunae) and/or chronic white matter ischemia (leucoaraiosis) related to damage to the small cerebral arteries 

(arteriosclerosis). Recent work also suggests that cerebral hypoxia and endothelial function abnormalities lead to 

changes in the blood-brain barrier leading to an accumulation of β-amyloid protein in the brain and the formation of 

responsible amyloid plaques. of Alzheimer's disease. Few therapeutic trials have included cognitive assessment and/or 

diagnosis of dementia. They all raise some important criticisms: cognition is never the primary endpoint, follow-up is 

too short to study dementia; the evaluation of cognitive functions is very summary, the number of patients "lost to sight" 

is significant and the subjects at risk of developing dementia are in very low proportion. 
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INTRODUCTION 
The term cognitive decline defines the 

acquired loss of cognitive functions, with or without 

repercussions in everyday life, whereas that dementia 

means an authenticated memory disorder, associated 

with at least one other disorder of higher functions and 

interfering with life activities daily. Dementia is one of 

the main pathologies of the elderly. Due to the aging of 

the population, the prevention of cognitive disorders 

and dementia represents a major challenge for years to 

come. In the absence of prevention, the number of 

people with dementia in the world likely to increase by 

25 million in 2001 to 80 million in 2040 [1].  

 

The identification and the management of the 

risk factors of these disabling conditions must therefore 

be a priority, in order to define the best tools for an 

early prevention. There are typically two types of 

dementia: Alzheimer's disease which is the most 

common form, and dementia vascular. In fact, several 

anatomopathological studies underline that a large 

number of dementias are not only of degenerative origin 

(Alzheimer's disease) or on the contrary vascular, but 

associate in reality the two types of lesions, defining 

“mixed dementia” [2]. Several epidemiological studies 

find an association between the presence of 

hypertension and the occurrence of cognitive disorders, 

highlighting the role of arterial hypertension (HTA) as a 

risk factor for dementia (vascular, Alzheimer or mixed) 

[3]. 

 

Epidemiological data  

Most published cross-sectional studies report a 

statistical association between high blood pressure and 

lower cognitive performance, and this even in young 

subjects. Hypertension being, with age, the main risk 

factor for vascular dementias, and vascular dementias 

representing a quarter of dementias in Europe, we 

should expect higher prevalence of hypertension in 

demented subjects. In fact, cross-sectional studies show 

an association inverse between AP figures and 

prevalence of dementia and Alzheimer's disease, 

demented patients with means a lower blood pressure 

than the controls, the adjustment on hypotensive 

treatments and comorbidity factors not modifying the 

results. 
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Longitudinal studies are the most informative 

since they study the "chronic" impact of hypertension 

on cognitive functions. The majority of them indicates 

an association between hypertension blood pressure and 

cognitive impairment [4]. These studies were carried 

out within several different populations (general 

population or selected sample), aged on average 50 at 

age 81, with follow-ups ranging from 2 to 30 years. 

Globally, the results agree and find that hypertension at 

the average age of life (50–55 years) is a parameter 

strongly predictive of later cognitive deterioration (20–

25 years later). Thus, the higher the initial blood 

pressure, the worse the cognitive functioning. ulterior. 

Hypertension not only puts you at risk cognitive decline 

but also at risk of dementia all causes combined.  

 

Prevention of dementia by antihypertensive drugs 
Few therapeutic trials have included an 

evaluation of the cognitive functions and/or the 

diagnosis of dementia. They all share certain criticisms: 

a follow-up too short to study the occurrence of 

dementia; an incomplete assessment of cognitive 

functions, loss of follow-up and inclusion of a small 

proportion of subjects at risk of dementia at onset of the 

test [5]. Four large therapeutic trials (SHEP, SYST-

EUR, PROGRESS, HYVET) studied the effect of 

antihypertensive treatment on the prevention of 

dementia in comparison to the placebo. 

 

The SYST-EUR study [6] was the first to 

demonstrate a significant reduction in the incidence of 

dementia 50% in the treated group compared to 

placebo. The benefit is observed for the prevention of 

dementia vascular but also Alzheimer's disease. The 

results indicate that treating 1000 patients for 5 years 

prevents 20 cases of dementia (95% CI = 7–33). The 

PROGRESS study [7,8] demonstrated a significant 

reduction severe cognitive decline of 19% (95% CI = 

4–32%, p = 0.01) with antihypertensive therapy in 

patients with history of cerebrovascular accident. The 

risk of dementia was reduced by 12% in the treatment 

group (95% CI = 8–28%) and 34% in patients who had 

recurrent strokes (95% CI = 3–55%). The reduction of 

dementia was significant under dual therapy (reduction 

of 23%; 95% CI = 0–41%) but not on monotherapy 

(8%; 95% CI = 48–21%), highlighting the role of lower 

tension. 

 

Finally, the results of the HYVET study [9] 

also go in the same direction and emphasize a reduction 

in the incidence of dementia of 14% in the treated group 

(HR 0.86 [95% CI 0.67–1.09], p=0.21). However, this 

reduction does not reach the significance level probably 

due to a lack of statistical power related to premature 

cessation of the study after 2 years (due to a benefit on 

the total mortality). All these data were grouped 

together in a meta-analysis including 16,595 subjects. 

The results indicate a significant 13% reduction in the 

risk of dementia on antihypertensive treatment 

compared to placebo 

Benefit of cognitive disorder screening in the 

hypertensive elderly  

In practice, it appears essential to identify, 

among hypertensive patients, subjects with early 

cognitive disorders in order to optimize their treatment. 

This comprises carrying out a specialized memory 

assessment which makes it possible to identify and 

diagnose the origin of the disorders (Alzheimer's 

disease [10], vascular dementia [11], mixed dementia; 

other dementias: Lewy body disease [12], fronto-

temporal dementias [13]. Depending on the diagnosis, 

symptomatic treatments can be proposed (drugs 

anticholinesterases, NMDA receptor antagonists, 

serotonin reuptake inhibitors), as well as taking non-

medicinal load (cognitive stimulation, speech therapy, 

passage to the nurse to deliver medication, aids home. 

Finally, an analysis of risky situations (adherence to 

medication, driving, management budget, home gas, 

isolation.) is necessary in order to consider preventive 

measures. 

 

After 80 years it is recommended to assess 

cognitive functions in elderly hypertensives using the 

MMSE test" due to the risk of onset of dementia and to 

assess the risk of poor adherence to treatment [14]. 

Identification of cognitive disorders may involve a test 

faster like the MIS (Impairment Screen Memory) which 

consists of repeating 4 words written on a sheet: 

TABLE, TULIP, TRAIN, OAK, immediately and 10 

minutes later. Forgetting one of the words, despite a 

clue (e.g., "what was the name of the tree?") should do 

suspect cognitive disorders and justifies a specialized 

complementary assessment [15]. 

 

Physiopathological mechanisms  

Cerebral infarctions and cerebral lacunae 

Hypertension is the cause of vascular changes 

that affect blood flow and brain metabolism. The 

cognitive disorder may be related to the presence of 

focal ischemic lesions (infarction, gaps). The 

occurrence of a stroke multiplies the risk of dementia 

by a factor of 2 to 5, which makes it the most important 

risk factors for dementia [16]. Of even small infarcts 

not clinically detectable could precipitate patients into 

clinically overt forms of dementia. Thus, in the Nun 

study the presence of small lacunar infarcts at autopsy 

multiplied by 20 the risk of dementia in people with 

neuropathological criteria for Alzheimer's disease [17]. 

Most often, it is the summation of vascular lesions and 

of degenerative lesions which will contribute to an 

expression anticipated cognitive impairment, reaching 

the threshold of dementia earlier [18]. 

 

White matter hyperintensities (HSB) 

HSB (or leukoaraiosis) correspond to areas of 

high signal visible on MRI on T2-weighted images, 

located in the white matter [19]. The mechanisms 

leading to HSB involve the degeneration of small 

caliber cerebral arteries as well as the decrease in flow 

cerebral blood which are consequences of hypertension 
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(arteriosclerosis). These lesions are indicative of 

chronic ischemia linked to damage to the small cerebral 

vessels [20]. Numerous studies have shown that the 

HSB load was associated with cognitive impairment or 

dementia [21] partly linked to the alteration of the 

cortico-subcortical circuits. The severity of white matter 

lesions is defined on MRI. A severe grade multiplies the 

risk dementia by 4, a moderate grade multiplies this risk 

by 2 [22]. 

 

Cerebral hypoxia 

Several recent experimental studies suggest 

that cerebral hypoxia linked to high blood pressure 

could also promote the formation of amyloid plaques at 

the origin of the occurrence of Alzheimer's disease. 

Thus, hypoperfusion brain could stimulate a beta-

secretase enzyme (BACE1) promoting the aggregation 

of beta-amyloid peptide and the formation of 

intracerebral plaques [23]. 

 

Endothelial function abnormalities 

The abnormalities of endothelial function 

observed in hypertensives can lead to changes in the 

blood-brain barrier which can cause abnormalities in 

the exchange of transport molecules (LRP [low density 

lipoprotein receptor-related protein]) of the protein b-

amyloid [24]. These changes lead to a decrease 

clearance of b-amyloid protein and impaired its cerebral 

elimination. This accumulation of protein intracerebral 

b-amyloid will then promote its aggregation and the 

formation of amyloid plaques in the brain causing of 

neuronal death [25]. 

 

Inflammation 

Inflammation is a process common to vascular 

and neurodegenerative pathologies [26]. Indeed, 

inflammation seems to play an important role in the 

regulation of different isoforms of the protein precursor 

protein amyloid (APP). Thus, interleukin-1 activates the 

synthesis of APP and its excess production could 

promote the synthesis of neurotoxic amyloid peptide 

[27]. Moreover, the presence of cerebrovascular lesions 

promotes the activation of microglial cells and the 

synthesis of pro-inflammatory cytokines which 

participate in the process of neuronal death [28]. 

 

CONCLUSION 
There are very solid pathophysiological and 

epidemiological arguments in favor of the association 

between hypertension and cognitive disorders. 

Hypertension promotes cognitive disorders via presence 

of cerebral vascular lesions (infarction, lacunae, 

leucoaraiosis) but also probably via a direct effect on 

the formation of intracerebral amyloid plaques. The 

studies randomized against placebo are few in number 

because they are difficult to achieve, however, the 

majority of them indicate prevention of cognitive 

impairment with antihypertensive drugs. 
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