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cognitive impairment and common
cardiovascular diseases in the elderly
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Abstract: Both cognitive impairment and cardiovascular diseases have a high incidence

in the elderly population, increasing the burden of care and reducing the quality of life.
Studies have suggested that cognitive impairment interacts with cardiovascular diseases
such as coronary heart disease, abnormal blood pressure, heart failure, and arrhythmia.
On one hand, cognitive impairment in the elderly influences the progression and self-
management of cardiovascular diseases and increases the risk of cardiovascular-related
adverse events. On the other hand, coronary heart disease, heart failure, higher blood
pressure variability, orthostatic hypotension, and atrial fibrillation may aggravate cognitive
impairment. The role of blood pressure levels on cognition remains controversial. Several
shared biological pathways have been proposed as the underlying mechanism for the
association. Cardiovascular diseases may lead to cognitive decline even dementia through
cerebral perfusion damage, brain structural changes, inflammation, -amyloid deposition,
and neuroendocrine disorders. It is of great significance to study the interaction and put
forward effective interventions in an overall perspective to reduce care burden and improve

the quality of life of the elderly patients.
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Introduction

Cognitive impairment (CI) is defined as clear
decline from a previous level of functioning in
one or more of the key cognitive domains by
Diagnostic and Statistical Manual of Mental
Disorders (5th edition, DSM-5). The key domains
include perceptual-motor function, language,
executive function, learning and memory, com-
plex attention and social cognition.! With aging,
the function of nervous system and other organs
is declining, and a series of changes appear, such
as impaired automatic regulation of cerebral
blood flow,? impaired ability of brain microvascu-
lar endothelial cells to form capillary like struc-
tures,? and increased oxidative stress.* Aging has
been an important risk factor of CI. With the
development of population aging, CI, as one of
the common geriatric syndromes, has become an
increasingly serious health problem worldwide.

CI endangers the health of the elderly. First, CI
increases the risk of geriatric syndromes such as
malnutrition, fall, and frailty,>”7 leading to
increased vulnerability, fracture, and other adverse
consequences.® Studies have demonstrated that
physical frailty and cognitive frailty share biologi-
cal mechanism and behavioral changes in some
ways, such as gait disturbances.® As early as 2012,
the studies released at Alzheimer’s Association
Information Conference (AAIC) showed that gait
disturbances indicate a decline in cognitive func-
tion. Processing speed is related to stride length
and velocity. Executive function is associated with
stride length, width, and variability.!° Second,
CI often co-exists with a variety of chronic
diseases in aging population,!! such as cardiovas-
cular disease (CVD), chronic obstructive pulmo-
nary disease, diabetes, chronic kidney disease,
or sleep apnea.!>15> The pathological process and
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Figure 1. The vicious cycle of cardiovascular
diseases and cognitive impairment. It is generally
believed that above CVDs accelerate the decline of
cognitive function. In turn, the impairment of above
cognitive domains increases the risk of CVDs or
aggravates the prognosis of them.

BPV, blood pressure variability.

clinical manifestations influence each other, which
increases the difficulty of diagnosis and treatment.
Third, the decline in executive function and mem-
ory may impair clinical communication and com-
pliance, and affect clinical decision-making.16:17
The decline in language, memory, and social cog-
nitive function tends to lead to social isolation,
anxiety, and psychological loneliness of the
elderly.!® In short, CI, which diminishes quality of
life, shortens life expectancy, and exerts a substan-
tial drain on healthcare resources,!® has become a
main medical problem of healthy aging.

Decades ago, the term °‘cardiogenic dementia’
which was proposed by Lancet opened research on
the relationship between CVD with its risk factors
and cognitive function.? Nowadays, there have
been many studies which show that the link between
CVD and CI is certainly present and probably
strong (Figure 1) but is both complex and not fully
understood. We sorted out recent studies on the
relationship between CI and common CVDs in the
elderly population, to explore the specific linkages
between them, especially the shared pathogenesis
that common CVDs affect cognitive function in the
elderly. This review integrates the viewpoints with
sufficient evidence, analyzes the controversies with
possible reasonable explanations, and points out
the limitations of current research, so as to provide
reference for future research.

The influence of Cl on the development of

CVDs in the elderly

It has been confirmed that CI in the elderly has a
negative impact on the occurrence and develop-
ment of CVDs. Leng er al?! found that older

people with lower cognition or faster decline in
overall cognitive function at baseline had a higher
risk of occurrence of CVDs and a higher risk of
death from it. Salzwedel et al.?? observed that CI
make secondary prevention, behavior change and
self-management of patients with coronary heart
disease (CHD) more complex. Medication adher-
ence is critical to prevent recurrence of CVD.
However, elderly people with CI are more likely
to develop poor medication compliance or confu-
sion over drugs.?3

CI in the elderly is also associated with an
increased risk of adverse cardiovascular events.
Tomioka ez al.?* reported that elderly patients
who received percutaneous coronary interven-
tion, the group with CI had higher rates of cardiac
mortality and cardiac adverse events during
3-year follow-up than those without CI.
Kewcharoe et al?> found that CI significantly
increased the risk of 30-day readmission in
patients with heart failure. Gu er al.?® studied
elderly patients with non ST-elevation myocar-
dial infarction who underwent coronary angiogra-
phy and found that the group with CI at baseline
were more likely to have major adverse events
(death, non-fatal myocardial infarction, emer-
gency unplanned repeated vascular reperfusion,
stroke, or significant bleeding) 1 year later than
the group without CI.

Influence of common CVDs on cognitive
function in the elderly

CHD and CI

Studies have suggested that CHD is associated
with accelerated cognitive decline in old age. A
systematic review by Xia er al.?” suggested that
increased severity of coronary calcification was
associated with the risk of occurrence of dementia
and patients with coronary artery disease had a
50% increased risk of occurrence of mild cogni-
tive impairment (MCI) and dementia. Xie er al.?8
reported that older adults with CHD events had a
faster decline in cognitive function than those
without CHD events during follow-up. At the
genetic level, Elman er al.?° found that the poly-
genic risk of CHD significantly changed the rela-
tionship between the genetic risk of Alzheimer’s
disease (AD) and MCI, and those with higher
polygenic risk of CHD were more likely to develop
MCI. The diagnosis and intervention of CHD
may also influence the cognitive function of the
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elderly. Coronary angiography may aggravate CI
in patients.3? Greaves et al.l” found that among
the patients who underwent coronary artery
bypass grafting for the first time (mean age = 64.86
years), the percent of CI increased from 19%
before operation sharply to about 43% after
operation.

It is still controversial whether the CI in the
elderly exists in the early stage or long term after
the onset of CHD. Xie er al.?® found that no
short-term cognitive function decline was
observed after the occurrence of CHD events.
But in the following years after CHD events, cog-
nitive function declined significantly faster than
before the events. However, Pottle er al.3! found
that CI is common both in early and long-term
rehabilitation among patients with acute coronary
syndrome. The exact prevalence of CI at different
stages of rehabilitation of patients with CHD is
not known yet.

Abnormal blood pressure and cognitive function
Blood pressure levels. Blood pressure levels are
associated with cognitive function in older adults,
but the influence of higher or lower blood pres-
sure on cognitive function is unclear. Despite
some studies of high quality, no consistent con-
clusions have been reached. On one hand, studies
demonstrated that hypertension has a protective
influence on cognitive function. Corrada et al.3?
found that people with hypertension between the
ages of 80 and 89 had a lower risk of dementia
than those without hypertension, and those aged
90 and above had the lowest risk of dementia.
Irimata er al.33 analyzed the data of The National
Alzheimer’s Coordinating Center (NACC) and
found that recent or active hypertension was asso-
ciated with a slower decline in cognitive function
in patients with AD. A recent systematic review
from FAMA, which covered SPRINT MIND
study, concluded that blood pressure lowering
with antihypertensive drugs was significantly
associated with a lower risk of incident dementia
or CI.3%35 On the other hand, hypertension has
been considered to be a risk factor for CI. Fram-
ingham Heart Study showed an inverse relation-
ship between blood pressure levels and cognitive
function.3¢ A prospective cohort study of 12,281
elderly people in China by Yuan ez al.37 observed
that hypertension was associated with a signifi-
cantly increased risk of CI in the elderly.

Since the criteria of hypertension includes the
levels of systolic blood pressure (SBP) and/or
diastolic blood pressure (DBP), and hyperten-
sion is divided into different grades and types.
Their pathophysiological processes are different.
Therefore, it is controversial to judge the relation-
ship between hypertension and cognitive function
only by the holistic concept of ‘hypertension’.
First, cognitive function is associated with the
duration and grades of hypertension. Wang
et al.38 found that compared with elderly patients
without hypertension, patients with short-term
(<10 years) and mild hypertension (grade 1) had
a lower risk of MCI, while patients with grades
2-3 hypertension or duration =10 years had a
higher risk of MCI. It may be due to the fact that
atherosclerotic plaques partially hinder the blood
vessels of the elderly, so mild hypertension is ben-
eficial to the maintenance of cerebral blood circu-
lation. However, long-term hypertension can lead
to vascular remodeling, microinfarcts, sparse cer-
ebral microvessels, and decreased cerebral blood
flow, even cerebral ischemia which aggravates the
impairment of cognitive function.?® Second, the
difference also exists in different genders. Hestad
et al.*0 found that higher SBP was associated with
better cognitive function in elderly men, while the
opposite was true in elderly women. Third, Taylor
et al.*! followed up 1484 middle-aged and elderly
participants (aged 40-67 years) for 20 years and
found that CI had a significant U-shaped rela-
tionship with DBP and mean arterial pressure at
baseline, that is, too low and too high DBP and
mean arterial pressure were related to CI.
Therefore, more stratified studies on different
blood pressure grade, duration or gender are
needed to confirm the relationship between blood
pressure levels and cognitive function.

Blood pressure variability. The degree of blood
pressure fluctuation in a certain period of time
has been defined as blood pressure variability
(BPV). The standard deviation and coefficient of
variation of ambulatory blood pressure are usu-
ally used to indicate the degree of blood pressure
fluctuation over time, or the degree of overall
change in blood pressure over a period of time. At
present, it is generally believed that the increase of
BPV in the elderly is related to the decline of cog-
nitive function. Godai er al.4? found that the cog-
nitive function of elderly patients, with increased
variability of systolic and DBP decreased signifi-
cantly. And no matter how baseline blood
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pressure was, higher systolic BPV, diastolic BPV,
and mean arterial pressure variability were associ-
ated with poorer cognition and greater dementia
risk.4*> Zhou et al.** found that SBP and diastolic
BPV have different influences on various cogni-
tive domains. First, the larger DBP variability was
associated with lower information processing
speed and executive function, and significantly
correlated with lower memory function. Second,
the larger SBP variability was only significantly
correlated with lower memory function.

Orthostatic hypotension. Classic orthostatic hypo-
tension (COH) is defined as a drop in SBP of at
least 20 mmHg or DBP of at least 10 mmHg within
3 minutes of standing from a supine position.4> It
is generally believed that the COH of the elderly is
related to the decline of cognitive function. Zim-
mermann et al.%*® found that the executive and
memory functions of elderly participants with
COH deteriorated faster than those without COH.
Cremer et al. followed 7425 participants (aged 65
or above) for 12 years and observed a significant
correlation between the presence of COH at base-
line and the occurrence of dementia. Regardless of
the threshold of COH and the statistical methods
used, the risk of dementia increased by at least
25%.47

As a variant of COH, initial orthostatic hypoten-
sion (IOH) is defined as a transient reduction =40
mmHg in SBP or =20 mmHg in DBP within 15
seconds of standing.%> Saedon er al.%> practiced a
study on 1245 participants (age=55 years) and
found that participants with IOH revealed better
cognitive performance compared to those without
OH. While it also demonstrated that COH group
(those with a =20/10 mmHg BP drop beyond 15
seconds and within 3 minutes) was also associated
with better cognitive performance, which is con-
trary to the findings mentioned above. Therefore,
a large amount of population-based data are still
needed to provide information on the relationship
between OH and cognitive function.

Heart failure and C/

There is a consensus that heart failure increases
the risk of CI in the elderly. Even mild cardiac
dysfunction or lower-than-normal cardiac output
is associated with accelerated brain aging and
CI.#8 Data from the Framingham Heart Study
suggested that reduced cardiac index and left
ventricular ejection fraction are associated with

CI.# Jefferson er al. found that the relative risk of
dementia and AD increased with each decrease in
cardiac index of one standard deviation unit in a
study of 1039 Framingham offspring cohort par-
ticipants (age=69 * 6 years) who had no clinical
stroke, transient ischemic attack, or dementia.
Participants with lower cardiac index had more
than twice the risk of developing dementia com-
pared with those with normal cardiac index.
When participants with clinically prevalent CVD
and atrial fibrillation were excluded, participants
with a clinically low cardiac index had nearly
three times the risk of the control group.’® In a
15-year study of 5,414 elderly people, Witt ez al.
found that heart failure was associated with an
increased risk of MCI and dementia. Patients
with heart failure showed greater cognitive decline
than those without.’! The cognitive domains
most commonly impaired in patients with heart
failure are complex attention, executive function,
learning, and memory.>2

Arrhythmias and CI

Atrial fibrillation is one of the most common
arrhythmias in the elderly. It was demonstrated by
several researches that atrial fibrillation may increase
the risk of CI through multiple mechanisms.>3-5¢
Manolis et al.5* also suggested that the correlation
between persistent/permanent atrial fibrillation and
CI was stronger than that between paroxysmal atrial
fibrillation and CI.

There are few studies on the relationship between
CI and arrhythmia except atrial fibrillation. Even
so, most of them demonstrated that arrhythmia
can affect cognitive function through mechanisms
such as reduced cerebral blood flow. The study
by Mateen et al.” reported that long-term survi-
vors of cardiac arrest due to ventricular fibrilla-
tion outside the hospital may have impaired
long-term memory. Barbe er al>® found that
patients with bradycardia may show mental
decline in intelligence, and that implantation of
pacemakers may improve cognitive function in
elderly patients with bradycardia.

Possible pathogenesis of CVDs on cognitive
function

More and more theories and hypotheses attempt
to elucidate the interaction between cardiovas-
cular system and brain. The concept of neuro-
vascular units was proposed many years ago.>®
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Figure 2. Systematic overview on pathogenesis of cognitive impairment caused by cardiovascular diseases in

the elderly.

BDNF, brain-derived neurotrophic factor; NO, nitric oxide; RAAS, renin-angiotensin-aldosterone system.

Havakuk et al.%° combined various factors that
lead to CI in patients with heart failure into ‘car-
dio-brain syndrome’. Abete ez al.%! proposed the
heart-brain continuum hypothesis. In 2018, the
European Society of Cardiology advanced a new
system to describe heart—brain interactions.52
We have brought together classical and up-to-
date possible mechanisms to study the networks
and common pathways of CI caused by various
CVDs (Figure 2).

Vascular pathogenesis

Hemodynamic abnormalities and vascular
integrity damage are the first step in CI caused
by CVDs, including decreased cardiac output,
abnormal blood pressure, impaired blood—
brain barrier (BBB), platelet dysfunction, and
microthrombosis.

Many CVDs such as CHD, heart failure, and atrial
fibrillation in the elderly, can lead to cognitive
decline through the decrease of cardiac output.4®
On one hand, the decrease of cardiac output can
directly lead to impaired brain perfusion, so as
to reduce the energy and oxygen supply of brain
cells, which causes injury or death of brain
cells.3 Cerebral hypoperfusion can also lead to
hyperphosphorylation of tau protein and forma-
tion of neurofibrillary tangles, which is one of the
pathological characteristics of AD.%* On the
other hand, decreased cardiac output can directly
lead to decreased renal blood flow, so as to acti-
vate the renin-angiotensin-aldosterone system
(RAAS), and then cause impaired brain perfu-
sion, or lead to brain tissue damage through
systemic inflammation, ultimately leading to
cognitive decline.%5

In addition, cerebral embolism caused by atrial
fibrillation,% increased variability in daily blood
pressure,®” and orthostatic hypotension,*” may
also lead to cerebral hypoperfusion. Pantoni®®
found that persistent hypertension caused cere-
bral small vessel lesions (loss of smooth muscle
cells in small vessels, deposition of fibrous hyaline
substances, lumen stenosis, and vascular wall
thickening), leading to ischemia or hemorrhage in
the corresponding brain regions and parenchymal
lesions, and finally manifested as CI. Coronary
angiography or percutaneous coronary interven-
tion may remove atherosclerotic plaques from the
aortic wall, allowing microemboli to enter the cer-
ebral circulation, leading to CI.30:69

Beta-amyloid (AB) deposition is one of the patho-
logical features of AD. AP is normally cleared by
endocytosis of the BBB and is transported into
the blood vessels.”” When the BBB is damaged,
this mechanism fails, leading to deposition of AP
in the brain. The BBB is composed of continuous
capillary endothelium of the brain, and the close
connections between its cells, complete basement
membrane, pericytes and the foot plate of astro-
cytes, and the endothelial is the main structure of
BBB. Both CHD and hypertension can lead to
endothelial dysfunction.”! Fujiyoshi er al.”? found
that endothelial dysfunction was significantly
associated with CI in elderly patients with CVD.
Saleem er al.”® observed patients with CHDs and
found that the improvement in endothelial func-
tion was significantly associated with improve-
ment in overall cognition function at 3 months
compared to baseline. In addition, endothelial
dysfunction may lead to vascular stress and
reduced production of nitric oxide (INO).7¢ NO is
involved in the production of brain-derived
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neurotrophic factor (BDNF), which plays an
important role in cognitive function, especially in
learning and memory.”>

Platelets may also play a role in CVDs and CI.
According to the heart—brain continuity hypoth-
esis proposed by Abete, hypertension, CHD,
atrial fibrillation, and heart failure cause neurode-
generation through platelet activation, and then
lead to CI and even dementia.®! Stellos et al.7¢
found that the expression of platelet activation
biomarkers (activated glycoprotein IIb—IIla com-
plex and P-selectin) in AD patients with faster
cognitive decline at baseline was significantly
higher than that with slower cognitive decline.

Brain structural changes

Evidences of neuroimaging studies suggest that
CVDs and the risk factors are associated with
brain structural abnormalities. Aljondi ez al.”’
found that the higher Framingham Cardiovascular
Risk Profile (FCRP) score in middle age was
associated with higher white matter hyperinten-
sity (WMH) volume in old age, and the relation-
ship between FCRP score in middle age and
executive function in old age was mediated by
WMH volume. Guevarra et al’® found that
hypertension was particularly associated with
WMH in the 60-69 age group.

CVDs are associated with damages to multiple
brain regions. Vogels er al.” found significant
increases in WMH, lacunar infarction, and tem-
poral lobe atrophy in patients with heart failure
compared with healthy controls. Rosano ez al.8°
confirmed that higher mean SBP was related to
lower white matter integrity in uncinate and supe-
rior lateral fasciculi bilaterally. Debette ez al.8!
found that cardiovascular risk factors are associ-
ated with accelerated progression of vascular
brain injury, global brain and hippocampal atro-
phy, and decline in executive function. Gonzales
et al.8? found that hypertension was associated
with poor learning, memory, and executive func-
tion, as well as lower cortical thickness of right
occipital lobe. Tarasova et al.®3 studied the elec-
troencephalography (EEG) and cognitive perfor-
mance in patients with CHD and found that
higher 6/a ratio, 61 rhythm power of closed eyes
in left frontal and occipital regions and a2 rhythm
power of opening eyes in right frontal region were
associated with an increased risk of MCI. Current
research on areas of brain damage caused by

CVD and its risk factors is less consistent, and the
relationship needs to be further clarified by angi-
ography and neuroimaging of the brain in larger
populations.

Inflammation and immunomodulation

Whether it is the lack of tissue energy supply, oxy-
gen supply or vascular damage caused by CVD, it
can lead to inflammation. Inflammation aggra-
vates existing CVDs but also damages the nerv-
ous system, leading to CI and even dementia.8*
Previous studies have confirmed the existence of
systemic inflammatory network after ischemic
heart disease.?5 Thackeray er al.8® found that
acute myocardial infarction leads to early inflam-
matory response, left ventricular remodeling, and
activation of brain microglia. Hypertension can
destroy BBB through angiotensin II and hypoxia,
increase its permeability resulting in plasma
extravasation and perivascular inflammation. The
interaction between pro-inflammatory mediator
and BBB on the lumen side further destroys the
BBB.7! RAAS is activated, which in turn activates
the sympathetic nervous system, releasing reac-
tive oxygen species that enhances oxidative stress
and lead to a self-perpetuating inflammatory
state.5>

As the main immune cells of the central nervous
system, microglia plays a key role in regulating
neuroinflammation and antibody deposition.
Through the comprehensive analysis of gene reg-
ulatory networks, Zhang ez al.8” emphasized that
the immune/microglia module is the molecular
system most closely related to the pathophysio-
logical mechanism of late-onset Alzheimer’s
disease. Over-activation of microglia leads to
over-release of pro-inflammatory cytokines such
as tumor necrosis factor alpha (TNF-a) and
interleukin (IL)-1, and increases the expression of
amyloid precursor protein and AB.%¥ In addition
to endocytosis of BBB, A can also be cleared by
the phagocytosis of microglia.’ When activated
microglia cannot phagocytize excessive Af, AP
deposits form amyloid plaques. Cerebral perfu-
sion also reduced the clearance rate of AP.

Endocrine and metabolic disorders

Neuroendocrine disorders influences hemody-
namics and inflammation, and then influences
cognitive functions, such as the activation of the
RAAS system. Apolipoprotein (Apo) and other
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components also have an impact on the occur-
rence and development of CVD and CI. Lutski
et al.8® found that patients with blood Apo-
B =105 mg/dL and low-density lipopropetin cho-
lesterol (LDL-C)=160 mg/d in middle age had
more significant decline in comprehensive cogni-
tive function in old age. ApoE regulates choles-
terol homeostasis by mediating low-density
lipoprotein uptake and metabolism. ApoE2 and
ApoE4 increase the risk of heart disease. ApoE4
also increases the risk of neurodegenerative dis-
eases and reduces the age of onset.?® The ApoE4
allele has been considered as a genetic risk factor
for Alzheimer’s disease for many years.°! Lipnicki
et al.?? found that the cognitive function of most
ApoE4 genotype carriers decreased faster than
that of non-ApoE4 carriers, and the difference in
processing speed was the largest.

Limitations and future directions

There are still some limitations in current studies,
and further studies may be needed. First, most of
the current studies are cross-sectional studies, and
more large, multicenter prospective cohort studies
are needed to detemine the causal relationship
between these variables. Second, patients with CI
are rarely allowed to participate in randomized
cardiovascular clinical trials, most of which are
observational studies, and evidence for procedural
interventions in elderly patients with CI and CVD
is weak. Third, there is no unified standard or
consensus on the tools used in cognitive function
assessment. Different assessment tools and stand-
ards may have an impact on the consistency of the
research results, and even some studies only use
some areas of cognitive function to represent the
overall cognition. Therefore, it is necessary to
establish a sensitive and standardized clinical
assessment tools to diagnose and predict CI in
future research. In addition to rating scales,
machine examination techniques also deserve
attention, just like blood oxygenation level-
dependent functional magnetic resonance imag-
ing (BOLD fMRI).*3 Fourth, due to the lack of
understanding of CI among the elderly and even
clinicians, the accelerated decline of cognitive
function may be attributed to normal aging. It is
recommended that institutions should conduct
routine cognitive function assessment for elderly
patients with CVD when conditions are available.

In future studies, it should also be noted that
some factors in pathological processes may be as

predictors of cognitive decline in elderly patients
with CVD. For example, reactive hyperemia
index, used to measure endothelial function, may
be a predictive tool for cognitive decline in
patients with CHD.”> Apo-B, LDL-C, and
APO-B/LDL-C ratios are potential predictors of
accelerated cognitive decline in later life in male
patients with CHD.8 Serum dihigh-gamma lino-
lenic acid may be a useful marker for identifying
early cognitive decline in elderly patients with
CHD.%* Higher preoperative red blood cell distri-
bution width may be an independent predictor of
CI after coronary artery bypass grafting.®>

Ultimately, developing novel tools and interven-
tions to improve cardiovascular health and cogni-
tion is a pressing need. The above studies to
clarify these pathophysiological mechanisms have
provided some directions for follow-up research.
In clinical research, improving treatment compli-
ance and lifestyle may be critical. CI indepen-
dently increased the risk of non-adherence to
antithrombotic therapy in the elderly with atrial
fibrillation.?3 In secondary medication prevention
after acute myocardial infarction, patients with
well adherence to medications have a significantly
reduced risk of all-cause mortality and major
adverse cardiovascular events.!® Comprehensive
cardiac rehabilitation programs which combined
exercise, dietary therapy, and disease manage-
ment might help improve cognitive function.®®
Meanwhile, it is also important to remove risk
factors of CVDs, such as somking, lack of exer-
cise and poor blood glucose control. Interventions
against major cardiovascular risk factors at midlife
might be effective to reduce the development of
WMH lesions and thus late life cognitive decline.””

Pre-clinical studies are mainly focused on
Alzheimer’s disease and vascular CI. Some experi-
mental and new therapeutic avenues can potentially
rescue cerebromicrovascular endothelial function
and neurovascular coupling responses to prevent or
delay CI.9397 Interventions in nutrition and dietary
habits, such as time-restricted feeding (TRF), are
basal and effective measures.?® Nicotinamide mon-
onucleotide has also been proved such a role.3%°
The effect of abnormal tau proteins can be blocked
by targeted immunotherapy.1%° Peroxisome prolif-
erator-activated receptor-y co-activator-lo. (PGC-
lay) is also a potential therapeutic target for CI
because it suppresses the excessive reactive oxygen
species and neuroinflammation caused by chronic
cerebral hypoperfusion.10!
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Conclusion

There is sufficient evidence that common CVDs
interacts with cognition in the elderly. On one
hand, CI in the elderly has a negative impact on the
prognosis of CVDs and increases the risk of cardio-
vascular-related adverse events through beha-
vioral changes, self-management difficulties and
decreased drug compliance. On the other hand,
CHD, higher BPV, orthostatic hypotension, and
atrial fibrillation may aggravate CI. The influence
of blood pressure level and duration on cognitive
function in the elderly is still controversial. CVDs
may lead to cognitive decline even dementia
through cerebral perfusion damage, brain struc-
tural changes, inflammation, -amyloid deposition,
and neuroendocrine disorders. More prospective
cohort studies of the elderly and more unified cog-
nitive function assessment tool are needed to pro-
vide sufficient evidence for intervention for CI and
CVD, which is of great significance to reduce care
burden and improve the quality of life.
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