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When cognitive impairment has a vascular origin
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In the current issue of The Journal of Clinical Hypertension, the study

by Dr. Zuo and colleagues aimed to explore the risk factors of cog-

nitive decline in patients with a transient ischemic attack (TIA) or

stroke.1 Among 15 166 patients of the Third China National Stroke

Registry (CNSR-III) database, 2283 participants from the impairment

of cognition and sleep quality (ICONS) subgroup were included in

the study. Patients had a mean age of 61 years, 73% were males, and

63% had a history of hypertension with a median disease duration

of 10 years. Trained psychologists assessed the cognitive function

of patients at 2 weeks and 3 months from the onset of TIA/stroke

using the Montreal Cognitive Assessment–Beijing. Deterioration of

cognitive functions, which was defined as the decline of two or more

points in the MoCA-Beijing score at the follow-up visit, occurred in

292 (12.8%) patients and was significantly associated with a history of

hypertension.1

Poststroke cognitive impairment refers to cognitive deterioration

that develops after stroke, can range from mild deficit to dementia,

and represents a common and major long-term sequela of stroke.2,3

The prevalence of dementia at 3 months from stroke onset in

patients aged over 60 years was found to be nine-fold higher than in

controls.4 Poststroke cognitive impairment is closely related to dis-

ability, dependency, and institutionalization, and it is a major determi-

nant of return to work and quality of life in stroke survivors.5–7 This

clinical condition has increasingly gained attention due to the high

prevalence and implication on health. The research aimed at better

understanding and preventing it is a priority for patients, carers, and

clinicians.8,9
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1 THE IMPACT OF HYPERTENSION ON
NEUROCOGNITIVE FUNCTIONING

The location of a brain lesion is one of themost important factors influ-

encing the cognitive deficit after stroke. However, the evidence that

similar lesions in similar locationsmay result in different outcomes sug-

gests that other variables may also play a role. Vulnerability factors

can affect the compensatory brain network integration that follows the

disconnection of cerebral regions induced by stroke.10 Underlying vul-

nerabilities include blood-brain barrier disruption, small vessel disease,

and amyloid pathology.10 In this regard, hypertension plays a crucial

role.

Cerebral vasculature is indeed the prime target of the harm-

ful effects of hypertension. Chronic hypertension is well known to

affect the structure and function of cerebral blood vessels.11 Remod-

eling and stiffening of the vascular wall derive from interacting

mechanical, cellular, and molecular factors that alter its structure and

composition.12,13 These changes are primarily intended to protect

downstream microvasculature from the mechanical stress induced by

the increase in transmural pressure.11 Over time, however, they result

in maladaptive responses that lead to vascular and perivascular dys-

function and damage.11 Arterial stiffening may reduce resting cere-

bral blood flow and deplete cerebrovascular reserve.11,14 Neurovascu-

lar uncoupling may compromise substrate delivery and make the brain

more vulnerable to vascular insufficiency.11 The increase in blood-

brain barrier permeability favored by vascular oxidative stress and

inflammation associated with hypertension may result in water shift
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and local edema leading tomicrovascular compression and impairment

of oligodendrocyte development and function.15,16 Hypoxia-ischemia

and impaired remyelination are additional contributors to white mat-

ter damage. The vascular and perivascular dysfunction resulting from

different stages of chronic hypertension can impair the clearance

of waste products such as amyloid-β, leading to its accumulation.17

The loss of nitric oxide and prostacyclin bioavailability may increase

amyloid-β formation because of increased processing of amyloid pre-

cursor protein (APP) by secretase enzymes.11 Importantly, interac-

tions between all these different pathogenic mechanisms amplify the

deleterious impact of hypertension and contribute to the develop-

ment of brain atrophy. Microinfarcts and microbleeds also disrupt

brain connectivity and reduce network efficiency.18 More recently,

blood pressure variability has also been recognized to be responsi-

ble for alterations in brain structure and function,19–21 and a risk

factor of faster cognitive decline in ischemic stroke patients.22 It

is hypothesized that hemodynamic instability, up-regulation of the

neuro-inflammatory milieu, and reactive gliosis are hypothesized to be

the putativemechanisms.23

2 WHEN COGNITIVE IMPAIRMENT HAS A
VASCULAR ORIGIN: THE ROLE OF PREVENTION

Poststroke cognitive impairmentmay be the direct consequence of the

vascular lesion, which is the most likely cause in patients with normal

cognitive functioning before a strategic infarct.24 In many cases, how-

ever, cognitive impairment may be the consequence of the additive

effect of the acute cerebrovascular lesion andpre-existing changes due

to aging and comorbidities.25 Associated cerebral vulnerabilities may

increase the effect of stroke on brain functioning and compensatory

networking, and their summation may reach the threshold of lesions

required to induce cognitive deficits.24

The notion of potentially treatable, cumulative mechanisms points

out the opportunity to develop strategies to preserve cerebral func-

tions poststroke. Although the clinical determinants of poststroke cog-

nitive impairment are not fully understood, putative risk factors have

been reported, including smoking, hypertension, diabetes mellitus,

atrial fibrillation, and carotid atherosclerosis.26–29 Of note, appropri-

ate vascular riskmanagement after stroke has been shown to decrease

the risk of stroke recurrence and cognitive impairment in the longitu-

dinal data analysis of 4413 patients from the community-based South

London Stroke Register.30

In summary, understanding the pathogenesis of cognitive impair-

ment after stroke is fundamental to reducing its global burden.

Controlling vascular risk factors represents an important strategy to

prevent or delay the onset of cognitive deterioration among stroke

survivors. Differences in and overlaps of comorbidities are common

among stroke patients, and individualized interventions are needed to

address this variability in clinical practice.
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