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INTRODUCTION 

In recent era of unhealthy modernization in lifestyle, sub-

quality of food available, sudden and fast mutations in 

the viruses, complications arises in rare diseases like 

neurodegenerative diseases get in increased in last 

decade and going to be increased in future.
[1]

 Drug 

repurposing which is growing trend in recent year 

because of lack of therapies for many rare diseases which 

involves reuse of the existing drug for new identified 

therapeutic purpose.
[2]

 Antihypertensive agents has 

potential to act centrally and improve the symptoms of 

cognitive decline. Our research article focused on to 

discussion of relationship between hypertension and 

dementia and related diseases, possible role of different 

antihypertensives in management of neurodegenerative 

diseases. Review also aims to investigate the different 
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ABSTRACT 

Over the time of period prevalence of the hypertension and dementia increases worldwide and they are 

interdependent. The early age onset of hypertension responsible for different kind of diseases includes coronary 

heart diseases, cerebrovascular accident and vascular infraction, in some cases leads to white matter lesions, micro 

bleeds, cognitive deformities and impairment, dys-functioning of the vessels which leads to the vascular dementia. 

35 to 84 % patients with hypertension suffering from dementia. The patients who are taking antihypertensive 

medication significantly reduces the risk of dementia. Randomized clinical trials studies shows that 

antihypertensive agents like calcium channel blockers, angiotensin-converting enzyme (ACE) inhibitors reduces 

the risk of dementia by 50%. Novel pharmaceutical approaches help to improve the performance of 

antihypertensive in the control and management of dementia. This article focuses on potential of antihypertensive 

agents in control and treatment of dementia also highlighted the pharmaceutical approaches. 
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pharmaceutical approaches that are helpful to increases 

the efficacy of mentioned drug in dementia. 

 

Relationship between Hypertension and Dementia 

and Related Diseases 

Early age high blood pressure without symptoms is 

slowly and silently harm the body badly.  Uncontrolled 

and untreated hypertension responsible for inability to 

function, fatal heart attack or even stroke. Transient 

ischemic attach (TIA) also called mini-stroke is one of 

the threaten effect of hypertension. TIAs can be caused 

by blood clots or hardened arteries caused by high blood 

pressure. A TIA can often to be followed by a full-blown 

stroke. Hypertension is the most significant risk factor 

for particular vascular dementia and cognitive decline. It 

may inhibit, burst or leak the blood vessel. Sometimes it 

may responsible for blood clot formation in arteries 

which supply blood flow to brain, obstructing the blood 

flow and hence induce the stroke
[3]

 [Figure 2]. 

 

 
Figure 1: Pathophysiology of Hypertension induced Dementia. 

 

Dementia is a disorder which raised because of 

neurodegeneration which is slowly responsible for 

deterioration of intellectual function ultimately increases 

the dependency to live. Some of the important types of 

dementia are vascular dementia responsible for 

disturbance in blood flow and cerebrovascular illness, 

Lewy bodies’ dementia caused abnormal protein 

deposition, fronto-temporal dementia affects behavior 

and language, Alzheimer's disease with progressive loss 

of memory. The intellectual functions of an alert patient 

that gradually deteriorate over yestime, some typical sign 

and symptoms includes dream enacting behavior, visual 

hallucination and   trouble in focusing and paying 

attention. Other symptoms are tremors, stiffness, and 

sluggish or uncoordinated movement (Parkinsonism).
[4]

 

Vascular dementia is a particular type of dementia raised 

because of large and multiple strokes leading to 

cognitive impairment. Different classes of 

antihypertensive agents available which helps to 

decrease the risk of dementia and consecutively 

Alzheimer diseases and other related complications. The 

results of different comparative and retro-scopical studies 

shows that the percentage of neurogenerative disorders 

reduced by 12-16 %.
[5] 

 

The linkage between hypertension and dementia can be 

well explained with the help of magnetic resonance 

imaging studies which shows that less or disrupted blood 

flow to the brain induced lesions on white matter which 

considered as good predictor of dementia. In this sense 

hypertension have major contribution in vascular 

dementia. In one of the largest clinical investigations, 

three months after a stroke 453 individuals were assessed 

and 26% of them tested as having dementia, the stroke 

which is considered to raise the chance of dementia.
[6]

 

The recent review which examined the relationship 

between hypertension with that of cognitive decline 

showed untreated hypertension leads to many floods 

increase in risk of cognitive deteriorations.
[7]

 Review 

study, on small vessel diseases associated with 

hypertension and its relation with dementia  with some 

clinical evidences showed that it was responsible for 

lacunar stroke which will be major cause for cognitive 

impairement and consequently dementia.
[8]

 The seven 

years  longitudinal study of period during 1991 to 1998 

concluded that persons with a history of hypertension 

(8.6 % per person-year) had nearly twice the relative risk 

for vascular dementia as compare to normal  (4.2% per 

person-year).
[9]

 According to the study it is observed that 

occurrence of hypertension is more in Asian country 

which is increasing with time.  Many studies proved that 

hypertension was the risk factor for induction of 

Alzheimer's disease and vascular dementia with 

cognitive disorders.
[10] 

 

Potential of Antihypertensives in Management of 

Dementia 

Every type of antihypertensive agent has its own 

potential to reduce elevated blood pressure along with 

progression of dementia. 
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Diuretics 

Two types of diuretics potassium sparing diuretics and 

thiazide diuretics used more prominently. Potassium 

sparing diuretics helps in maintaining adequate 

concentration of potassium in serum which inhibits the 

reactive oxygen species formational rate, which is 

responsible for the neuronal damage. Increase level of 

potassium reduce oxidative stress and leads to 

neuroprotective effect. The hyperuricemia is the side 

effect of thiazide diuretics getting beneficial in case 

where cause of dementia is inadequate level of uric acid 

which acts in the form of antioxidant. It helps in 

prevention of toxic accumulation of extra nitrous oxide 

which could be reason of neurotoxicity and 

neurogenerative diseases.
[11]

 Recent study on loop 

diuretics bumetanide shows its effect in improving 

memory formation through reversing gene expression 

related to the disease in animal models.
[12]

 Possible 

reasons as diuretics can use in dementia, research 

summary which support the use of diuretics in dementia 

and related diseases tabulated in Table 1. 

 

Table 1: Diuretic research summary supports the use in dementia and related diseases. 

Type Effect on dementia risk Study Finding 

Thiazide Diuretics 

The inverse proportional 

shows that shows benefits 

in Alzheimer disease. 

It has been found that thiazide diuretics lowers the risk of 

developing Alzheimer disease.   Combination of thiazide and 

potassium sparing diuretics shows aHR of 0.63 (95 % CI 

0.42 -0.94)  Thiazide diuretics  showed the aHR of 0.7 (95 % 

CI 0.53-0.93) .
[11]

 

Potassium sparing 

diuretics 

Reduce the risk of dementia 

and related symptoms 

This particular class showed the aHR of 0.09 (95 % CI 0.01-

0.41) while other antihypertensives shows aHR 0.76 (95 % 

CI 0.49-1.15). 
[11]

 

Another study shows aHR of 0.69 (95 % CI 0.48 -0.99) 

which indicates the greatest reduction in Alzheimer risk.
[12] 

Thiazide and potassium 

sparing diuretics 

Associated with decreased 

the risk of Alzheimer risk 

Thiazide   diuretics  - aHR of 0.7 (95 % CI 0.53-0.93) 

Potassium directics - aHR of 0.69 (95 % CI 0.48-0.99).
[13] 

Loop Diuretics (e.g. 

Bumetanide Furosemide) 

Potential reduce the risk of 

dementia. 

Loop diuretics showed significant association with reduced 

Alzheimer disease. Bumetanide OR = 0.23 and 95 % CI 0.15 

- 0.36,    and furosemide OR = 0.42 and 95 % CI 0.38 - 

0.47).
[14] 

* adjusted Hazard Ratio: (aHR), CI: Cognitive Impairment, OR: Odds Ratio 

 

Angiotensin converting enzymes (ACE) inhibitors 

They are potent vasoconstrictors gives vasodilatory 

effect by inhibiting the conversion of angiotensin I to 

angiotensin II improve cerebral blood flow leads to 

beneficiary action in dementia control. ACE inhibitors 

having ability to cross the blood brain barrier which 

exerts direct effect on the brain and give neuroprotective 

action. Stimulation of the renin angiotensin system leads 

to activation of inflammatory cytokines which is major 

cause of degenerative dementia.
[15]

 Research summary 

which support the use of ACE inhibitors in dementia 

given in Table 2. 

 

Table 2: Angiotensin converting enzymes (ACE) inhibitor research summary support the use in dementia and 

related diseases. 

Type Study Finding 

Retrospective 

Analysis 

Study shows that centrally acting ACE may provide better cognitive outcome. Mini-mental 

health state examination scores after 9 months diagnostic study get increase 0.72 and 0.19 

which indicate the benefit of drug in dementia.
[15]

 

Observational 

Study 

Study try finds the treatment option for the dementia in the form of centrally acting ACE 

inbitors. Mini-mental state examination showed reduced rate of cognitive decline after 6 

months after starting treatment.
[16]

 

Review article 

Gives in detail review which concluded that as centrally acting ACE inhibitors are the 

additional possible option for the early-stage Alzheimer as they retards symptoms of 

neurodegeneration.
[17]

 

 

Angiotensin II receptor blockers (ARBs) 

This class prevent the binding of angiotensin to its type I 

receptors responsible for activation of type II receptors 

which helps to relax the blood vessels and reduce 

oxidative stress.  It gives its positive effect in 

management of dementia and related diseases by 

preventing ischemic damage, mitigating the 

neuroinflammation, reducing amyloid beta deposition. 

Some studies provide the evidences that ARBs 

responsible for improving microcirculation provide helps 

in preventing neuronal damage. ARBs show its 

neuroprotective activity especially in vascular 

dementia.
[18]

 Research summary which supports the use 

of ARBs in dementia mentioned in Table 3. 
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Table 3: Angiotensin II receptor blockers (ARBs) research summary support the use in dementia and related 

diseases. 

Type Study Finding 

Review article 
Review article focused on adjuvant approach of ARB for neuroprotection. ARB use was 

associated with 22 % and 26 % reduction in dementia and Alzheimer’s respectively.
[18]

 

Retrospective 

Cohort study 

Study emphasized angiotensin receptor blockres with aHD= 0.45 (95 % CI , 0.25-0.81) were 

associated with lower risk of progression to dementia as compared to other hypertensive agents.
[19]

 

Cohort Study 

This particular study concerned about dementia with chronic kidney diseases. Multivarient aHR 

for dementia with ARB usage per medication possession ratio were 0.578 (95 % CI 0.52 -0.643) 

and 0.996 (95 % CI 0.995 – 0.998) which showed that patients with ARB having protective 

effects and had decreased risk of dementia.
[20] 

* adjusted Hazard Ratio: (aHR), CI: Cognitive Impairment 

 

Calcium Channel blockers (CCBs) 

This particular class showing its effect by inhibiting 

calcium entry into the heart cells and blood vessels 

responsible for relaxation of vascular smooth muscles 

leads to reduced blood pressure. Calcium channel 

blockers having permeability for the blood brain barrier 

and has potential to occupy brain voltage gated calcium 

channels which lowers the incident of neuropsychiatric 

disorders. It having protective action against the 

excitotoxicity induced by the amyloid beta accumulation 

considered as indication of Alzheimer disease.
[21]

 

Research summary which supports the use of CCBs in 

dementia management tabulated in Table 4. 

 

Table 4: Calcium channel blockers research summary support the use in dementia and related diseases. 

Type of study Study Finding 

Pharmacoepidemiological 

study 

This study had been used to compared the effect of  brain penetrant CCBs and non-penetrant 

CCBs against dementia and related diseases, which showed approximate 12 % decrease in 

symptoms in patients who had of  brain penetrant CCBs and proves that the novel brain 

penetrant CCBs with more selective central action has greater therapeutic potential for 

neurogenerative diseases.
[21]

 

Cohort study 

Nifedipine and amlodiline was considered in this study. It shows better result with amlodipine 

compared with nifedipine aHR of 0.89 (95 % CI 0.80-0.98) for Alzheimer and an aHR of 0.58 

(95 % CI 0.38 -0.86) for dementia with Lewy bodies and Parkinson’s diseases dementia.
[22] 

Retrospective cohort study 

10 years data from National health insurance research database of Taiwan showed that 

dementia in CCB-exposure group (HR = 0.53, 95 % CI 0.39 – 0.72) was significantly lower as 

compared to CCB-nonexposure group.
[23] 

Review article 
Nimodipine and nilvadipine helps to prevent cognitive decline in some trials where as other 

CCBs shows no effect. 
[24] 

* adjusted Hazard Ratio: (aHR), CI: Cognitive Impairment 

 

Adrenergic blockers 

α and β adrenergic blockers block the α adrenergic 

receptor and β adrenergic receptor leading to reducing 

heart rate, cardiac output and gives vasodilatory effect 

simultaneously. β blockers are more effective in reducing 

the risk of dementia because having an ability to cross 

the blood brain barrier, enhance the clearance of amyloid 

beta considered as hall mark of Alzheimer’s.
[25]

 [Figure 

2]. 

 

 
 Figure 2: Exploring connection between adrenergic blockers and dementia prevention. 
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Central Sympatholytic 

They reduce the sympathetic outflow and hence reduce 

the heart rate and vascular resistance. Study shows that 

they improve the cognitive functions by modulating 

neurotransmitter system. They helps to manage the 

dementia symptoms like agitation and aggression. They 

are having sedative properties which helps to make the 

patient calm. It has limited use in dementia and related 

diseases
[26]

 [Figure 3]. 

 

 
Figure 3: Exploring connection between central sympatholytics and dementia prevention. 

 

Direct Vasodilators 

They relax the smooth muscles in blood vessels and give 

its action as antihypertensive. They improve the cerebral 

blood flow, improve the neuronal metabolism which 

might be helpful for management of vascular dementia. 

Direct renin inhibitors; the aliskiren having blood brain 

barrier penetration ability acts as direct acting renin 

inhibitors shows neuroprotective action by cognitive 

function improvement, ameliorate the brain damage and 

improve the memory associated with chronic cerebral 

ischemia also helps to reduce the neuroinflammation.
[27]

 

[Figure 4]. 
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Figure 4: Exploring connection between direct vasodilator and dementia prevention. 

 

Other Clinical Statistical Data Support the Use of 

Antihypertensives in Management of Dementia 

Many randomized and retroscopical meta-analysis had 

been reported which support the benefit of 

antihypertensives agents in management of dementia. 

Some original research and study of clinical trials which 

have been conducted on selective antihypertensive drugs 

like calcium channel blockers, diuretics and ACE 

inhibitors. Finding observed that all drugs help to reduce 

the dementia but during bulk trials proved only ACE 

inhibitors and diuretics gives considerable good results 

and decreased dementia risk and its progression. For in 

detail inter-linkage large-scale randomized clinical trials 

are required to investigate.
[28] 

 

Dihydropyridine-calcium channel blockers were 

associated with a trend towards a reduced chance of 

developing Alzheimer’s disease and Cognitive outcomes 

in patients with Alzheimer’s disease are improved by 

antihypertensive drugs.
[29]

 Practiced based case control 

study shows substantial negative correlation between 

beta blocker prescriptions (1 per year over 3 years) and 

newly diagnosed dementia was seen. Moreover the 

incidence of dementia seemed to be inversely related to 

ACE inhibitor use which suggested that some 

hypertension drugs (beta blockers, ACE-inhibitors) may 

have a preventive effect against dementia 

development.
[30]

 In general, low blood pressure may 

reduce the risk of dementia, but a clear and reliable 

association between diuretics and reduced risk of 

cognitive decline or dementia was observed when each 

group compared with no treatment group and other 

groups of antihypertensive drugs.
[31]

 Lowering BP offers 

defense against this high BP problem. Both those with 

dementia and those who are cognitively intact experience 

this impact. Beyond lowering blood pressure 

antihypertensive that penetrates the blood-brain barrier 

and impact the renin-angiotensin-aldosterone system or 

brain calcium metabolism (such as perindopril or 

losartan) or both offer further defense against cognitive 

deterioration. Candesartan clinical study shows high 

potential in early Alzheimer disease, helps to improve 

executive functions.
[32]

 A different class of 

antihypertensive medicines plays an immortal role in 

management of dementia with various extents as given in 

Figure 5.
[33]
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Figure 5: Association between classes of antihypertensive medicines with incidents of dementia. 

 

Pharmaceutical Approaches to Repurposing of 

Antihypertensive Drugs on Treatment of Dementia 

With the development of the novel drug delivery system 

which helps to improve the solubility, bioavailability and 

effect of drugs such as nanoparticles, nanoemulsions, 

sustain release formulation can apply for the betterment 

of the drug efficacy. The important characteristic of 

drugs which make them suitable for use in dementia is 

ability to cross the blood brain barrier. Anti-

hypertensives like telmisartan, candesartan, captopril, 

fosinopril, lisinopril, perindopril, ramipril, 

trandolapril
[34]

, dihydropyridines like nitrendipine, 

nilvadipine, azelnidipine
[35]

 able to cross blood brain 

barrier and hence provides opportunity to study them for 

the use in management of dementia along with its 

antihypertensive activity. 

 

Some pharmaceutical and pharmacological studies had 

been conducted to learn the applicability of these drugs 

in dementia management. Chitosan coated nanoemulgel 

of telmisartan through the nasal route provides potential 

way for the delivery of telmisartan which provides 

effective tool to cross the blood brain barriers and gives 

effects in controlling of dementia.
[36]

 Telmisartan 

containing nanocrystals provides promising results in 

management of Alzheimer disease.
[37]

 Long term use of 

R-carvedilol β adrenergic blocker (nonselective type) 

interferes with some neuropathology, biochemical, and 

electrophysiological mechanisms responsible for 

cognitive deterioration.
[38]

 Chronic use of azelnidipine 

can reduce the symptoms of Alzheimer type dementia by 

improving memory functions with suppressing oxidative 

stress and inflammatory symptoms also shows 

antioxidant properties.
[39]

 Bosentan is endothelin receptor 

antagonist (ET-A and ET-B) shows efficacy in STZ 

induced cognitive and vascular endothelial deficits. It has 

a good potential in vascular dementia.
[40]

 

 

CONCLUSION 
Early-onset hypertension contributes to the later 

development of dementia. Dementia is better controlled 

when hypertension well managed with antihypertensive 

medications. Antihypertensive medication very 

specifically angiotensin converting enzyme inhibitors 

and diuretics may control the induction and progression 

of dementia development. To learn in detail about the 

link between antihypertensive drugs and dementia in 

detail large-scale clinical study on hypertensive patients 

are needed.  Pharmaceutical approach will help to 

improve the performance of different antihypertensive 

agent against the dementia and related diseases.  

Researchers has significant opportunities for further 

development, evaluation and analysis to explore the 

potential of antihypertensive medication in management 

of dementia. 
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