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COGNITIVE FUNCTIONS

DSM-5 defines six key domains of cognitive function:
1. complex attention,

executive function,

Memory

learning and memory, and learning

2
3
4. language,
5
6

WHICH COGNITIVE
perceptual-motor control, and DOMAINS ARE
. . PRIMARILY IMPAIRED
social cognition. IN STROKE PATIENTS?

Language

Executive

functions,
problem-soluing,
decision making

https://efnr.org/the-positive-effect-of-cognitive-
rehabilitation-in-early-ischemic-stroke/




DEMENTIA

= Dementia causes deterioration in memory, thinking, behavior and
the ability to perform everyday activities

= Dementia is one of the major causes of disability and dependency
among older people worldwide.

= Worldwide, around 47 million people have dementia, and there are
9.9 million new cases every year.

= Prevalence 5-10% (>65y) 20-30% 5-10%
-30% .

= Incidence 380/100000 per year VASCULAR FRIINTI-
. DEMENTIA TEMPURAL
s 3 % 5
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seconds 5[] Tﬂ%

someone in the world develops
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VASCULAR COGNITIVE IMPAIRMENT

= VCI includes an entire spectrum of cognitive
disorders, from mild cognitive impairment (MCI) to
Va.scu].a.r dementla Caused by' -«——Vascular cognitive impairment ——

= vascular ischemic or hemorrhagic etiology and

vascular factors alone or in a combination with Brainat | jcreasing cognitive impairment 51 0

. . ; . risk i
neurodegeneration and Alzheimer’s disease (AD)

= VaD is the second most common cause of dementia
(after AD) and may be the most preventable and
treatable cause. i

criteria

Current
criteria

= Significant contributor to mixed dementia

Figure 1 The evaluation of vascular cognitive impairment.
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VCi

Mild VCI Major VCI

Impairment in at least one
cognitive domain, and none to
mild impairment in activities of
daily living (ADLs)

Clinically significant deficits in at least one cognitive domain
and severe disruption to ADLs

Post-stroke

dementia

Immediate and/or
delayed cognitive
decline within 6
months after stroke
and does not reverse

Subcortical ischemic

vascular dementia

Small-vessel disease
(lacunar infarcts, white
matter lesions) mainly
located subcortically

Multi-infarct
dementia

Presence of
multiple cortical
infarcts and their
contribution to
the dementia

Mixed dementia

Combination of
vascular and
degenerative disease
(VCI-AD, VCl-Lewy
body dementia, etc.)

Rundek, T., Tolea, M., Ariko, T. et al. Vascular Cognitive Impairment
(VCI). Neurotherapeutics 19, 68-88 (2022).
https://doi.org/10.1007/s13311-021-01170-y




CLASSIFICATION VCI/VAD

= Direct consequence of a symptomatic stroke (overt CVD) — 65% of stroke patients, up to
36% VaD - Post-Stroke Cognitive Impairment/Dementia — begins within 6months after
stroke

= Angular gyrus, medial and dorsal temporal lobe, anterior thalamus
= Non-stroke related VCI (covert CVD)

= Cerebrovascular disease, small vessel disease, Bingswanger’s disease




Diagnostic criteria of Vascular Cognitive Impairment

NINDS-
AIREN

Dementia syndrome
ICD-10 criteria of major
neurocognitive
disorder

+

Cerebrovascular
disease History,
clinical examination or
brain imaging

+

Relationship of
dementia and CVD
Impairment in
cognition within three
months after a stroke

AHA/ASA

Dementia/mild
cognitive impairment

CvD

Relationship of

cognitive disorder and

CvD

DSM-V

Major/minor
neurocognitive
disorder

+

Clinical features
consistent with
vascular etiology

+

Cognitive deficits
explained by CVD

+

Symptoms not best
explained by another
condition

VCI begins within 6 months after stroke

VASCOG

Dementia/mild
cognitive disorder
Subjective and
objective evidence of
impairment in at least
one cognitive domain

-+

Vascular damage
Large infarcts, lacunar
infarcts, WMH, or
hemorrhages detected
with neuroimaging

+
T x .
Decline in cognition
accompanied with

clinical evidence of
CVD

VICCCS-2

In at least 1 cognitive
domain

B

CVD
+

Mild VCI
No impairment in ADL

+

Major VCI
Impairment in ADL
Types: Post-stroke
Mixed Multi-infarct

Subcortical ischemic

Jiménez-Ruiz A, et al. 2024
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2.

3.

VASCULAR PATHOLOGY OF VCI

Large vessel atheroembolic disease
: Multiple infarcts
g Single strategically placed infarcts

Small vessel disease (the biggest contributor)
: Multiple lacunar infarcts

2 Ischemic white matter damage
- Dilated perivascular spaces
g Microinfarcts

g Microhemorrhages

Hemorrhage

2 ICH, SAH

v Microbleeds
Hypoperfusion

: Hipocampal sclerosis

2 Laminar cortical necrosis

Vascular Structures Clinical
territory affected features

"frontal" behaviours (apathy,

a

Strategic infarct syndrome

nterior

medial frontal

cerebral artery |cortex

middle

cerebral artery

cerebral artery |convexity cortical [agnosia; hemi-neglect; visual

p
c

osterior
erebral artery

p
C

osterior
erebral artery

angular gyrus

cerebral

"watersheds"

hippocampus amnesia; anomia, visual field
disturbances; confusion

medial thalamic
nuclei

disinhibition. hyperorality,
inappropriate sexuality,
emotional lability); memory
changes; hemiparesis
alexia; agraphia; fluent
aphasia; memory changes;
abnormal spatial awareness

amnesia; apraxia; aphasia;

disturbances

memory impairment
(especially memory
acquisition); inattention




[ Genetic

susceptibility
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Brain susceptibility to poststroke cognitive impairment and dementia

Preexisting Acute
brain pathology Stroke
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Mechanisms of
brain resilience

il

Lifetime environmental exposures, vascular risk and sociodemographic factors

Figure 1. Brain susceptibility to PSCI and dementia.

= Brain reserve is the difference betweére degree of brain damage observed in an individual ted
clinical manifestation of that damage.

= Brain resilienceés a combination of the capacity of the brain to countert lifetime accumulation of
damage and the compensatonyechanisms that can be used to mitigate the effaftthis damage

Stroke. 2023;54:2272-e291. DOI: 10.1161/STR.0000000000000430
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TYPES OF VASCULAR PATHOLOGIES

= Atherosclerosis

= Cardiac, atherosclerotic, and systemic emboli
= Arteriosclerosis

= Lipohyalinosis

= Cerebral amyloid angiopathy

= Vasculitis

= Venous collagenosis

= Arteriovenous fistulae

= Hereditary angiopathies (CADASIL)

= Berry aneurysms

= Misclellaneous vasculopathies (moyamoya disease)

= Cerebral venous thrombosis

I Vascular risk factors, genetic factors, age, lifestyle I

I

Large vessel Small vessel Partial vessel Hypotensive
occlusion occlusion occlusion episodes

v

Large cortical
infarcts

v

L

e

MID

A

y

(lacunae)

Small infarcts

v

White matter

Brain atrophy

v

/

SIVD

4

Cognitive impairment, dementia, non-cognitive features (eg, depression)
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PATHOPHYSIOLOGY

= Neurovascular unit function is damaged
(neurons, glia cells, perivascular i vascular
structures)

= Beta amyloid accumulation - powerful
vasoconstriction

= Lypohyalinosis

= Reactive astrocytosis and microglia activation —
perivascualar

= Cerebral amyloid angiopathy
= CADASIL

= Vaskulopathies —temporal arteritis, polyarteritis
nodosa, lupus eritematodes, moya-moya




CEREBRAL AMYLOID ANGIOPATHY

Table 3: Classical and Modified Boston Criteria, table from [4]. Key differences between the Classical and Modified Criteria are highlighted in bold.

Classical Boston Criteria

Modified Boston Criteria

Definite CAA

Probable CAA
with supporting
pathology

Full post-mortem examination demonstrating:

« Lobar, cortical or cortico-subcortical haemorrhage
« Severe CAA with vasculopathy

« Absence of other diagnostic lesion

Clinical data and pathological tissue (either evacuated
haematoma or cortical biopsy) demonstrating:

« Lobar, cortical or cortico-subcortical haemorrhage

« CAA within the specimen (any degree)

« Absence of another diagnostic lesion

Probable CAA

Clinical data and MRI / CT demonstrating:

» Multiple haemorrhages restricted to lobar, cortical
or cortico-subcortical regions (including cerebellar
haemorrhage)

* Age » 55 years

« Absence of other cause of haemorrhage

Clinical data and MRI / CT demonstrating:

» Multiple haemorrhages restricted to lobar, cortical or cortico-
subcortical regions (including cerebellar haemorrhage)

-or-

Single lobar, cortical or cortico-subcortical haemorrhage AND
superficial siderosis (either focal or disseminated)

« Age > 55 years

« Absence of other cause of haemorrhage

Possible CAA

Clinical data and MRI / CT demonstrating:

« Single lobar, cortical or cortico-subcortical haemorrhage
» Age 2 55 years

« Absence of other cause of haemorrhage

Clinical data and MRI / CT demonstrating:

« Single lobar, cortical or cortico-subcortical haemorrhage
« Superficial siderosis (either focal or disseminated)

= Age > 55 years

« Absence of other cause of haemorrhage

FIGURE 3 Amyloid angiopathy presenting as lobar
haemorrhage. A: Left parieto-occipital lobar haemorrhage
is seen (black arrows) on admission CT in a 6|-year-old
lawyer brought to hospital because he was bumping into
furniture and appeared confused. B: Microbleeds, in addition
to his residual left posterior lobar haemorrhage (short
white arrow), are seen on MRI a few weeks after onset.
Gradient echo slices show microbleeds (haemosiderin
deposits) in the bilateral frontal and right temporal regions
(black and white arrows) including siderosis (curvilinear
haemosiderin deposit along a cortical strip) in the right
posterior region.




EPIDEMICLOGY POST-STROKE COGNITIVE
IMPRIRMENT / DEMENTIA

= Cognitive deficits are present in over 70% of stroke survivors, depending on stroke
type, definition, and time point of assessment

= 1/3 develop dementia within 5 years after stroke
= PSCI most common in the first year (up to 60%)

= Prevalence after first year 38%
= About10%o0f patientshave dementia before the first stroke;
= 10% develop newlementia soon after first stroke;

= >1/3 patientshave dementia after recurrent stroke.

ElIHusseinet al.2023.



CLINICAL PICTURE OF DEMENTIA

= Cortical dementia

= Subcortical dementia
= Mental slowiness
= Procedural memory deficit
= Planning deficit
= Associated with:

= Focal motor signs

= Gait disturbances (magnetic gait, gait
apraxia, Parkinsonian gait)

= Urinary problems (urgency,
incontinence)

= Pseudobulbar palsy
= Emotional incontinence

Memory impairment
Language

Mathematical skills
Personality

Mood

Coordination

Cognitive and motor speed

Abnormal movements

Subcortical dementia Cortical dementia
Moderate Severe, early
Normal Dysphasias, early
Preserved Impaired, early
Apathetic, inert Indifferent

Flat, depressed Normal

Impaired Normal

Slowed Normal

Common, choreiform, or tremor  Rare

Aphasia, agnosia, apraxia, amnesia
Executive dysfunction

Frontal (medial): executive
dysfunction, abulia, apathy,

= Bilateral — akinetic mutism
Parietal (left): aphasia, apraxia, agnosia
Parietal (right): hemineglect
(anosognosia, asomatognosia),

confusion, agitation, visuospacial and
constructional difficulty

Temporal (medial): anterograde
amnesia




CLINICAL PICTURE OF VCI

Greater executive dysfunction

Organization, planning, synthetisings, tarting
tasks in exact order

Motor impairment / slowing

Mild episodic memory impairment
= Absence of intrusions
» Intact cued recall

Subcortical dementia

Vascular parkinsonism (lbradykinesia, gait
disturbance, frequent falls

Hemiparesis, speech and chewing,
swallowing difficulties

Unsteadiness

Urinary frequency, urgency, etc

Depression, apathy, irritability desinhibition
Inapropriate emotional outbursts

Personality and mood changes

Alber] et al. https://doi.org/10.1016/j.trc1.2019.02.001
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VAD VS AD

TABLE 3: CLINICAL FEATURES DISTINGUISHING

VASCULAR DEMENTIA FROM AD

Vascular Dementia Alzheimer’s disease
Cognitive Symptoms Psychomotor slowing Short-term memory deficits
Complex attention deficits Word-fining difficulty
Executive function deficits Visuospatial deficits
Memory retrieval deficits Memory encoding deficits
Neuropsychiatric features Apathy, depression Loss of insight
Hallucinations, delirium Delusions
Other clinical features Focal neurologic signs No focal signs
Parkinsonism




DIAGNOSTIC WORK-UP

= Medical history

= Neurological exam

= Laboratory (thyroid-stimulating hormone and vitamin Bifdlate)
= Neuroimaging

= Screening tests

= Neuropsychological evaluation

= Repeat if unclear
= 6-12 months




NEUROIMAGING

* Neuroimaging is

recommended for identifying :

= the presence of cerebrovascular
disease, prevoius strokes

= Location and severity of CVD
(determination of clinical
significance of the lesions

MR findings in Dementia

Hippocampal
atrophy

Temporal
atrophy

Frontal
atrophy

Parietal
atrophy

Lacunes

WML’s

Strategic
infarcts

AD

+ 4+

++

++

vaD

++

+ 4+

++ o+

ot

FTLD

++

+

o+

Lewi”




Largeinfarctsor Multiple small Strategicinfarcts Hypoperfusive Cerebral CVD pathology

cortical infarcts  Infarcts [ lacunes lesions, HS, haemorraghes  withAD
or lacunes hippocampal
sclerosis
LVD; SVD; micro- Embolic/ hyper- Cardiac arrest; Different Stroke injury and
atherosclerosis  vascularchanges tensivedisease Mi angiopathies ageing-related AD
Focal signs, No or slight focal Focal signs, Absence of focal Focalsigns, Absence of focal
stepwise signs, insidious stepwise signs, insidious  stepwise signs, insidious
progression progression progression progression progression progression
MID or cortical SIvD Strategic VCl or VaD VClor dementia VaD withAD
vaD infarct with CH pathology
dementia

Kalaria RN (2016) Neuropathological diagnosis of
vascular cognitive impairment and vascular dementia



DIFFERENTIAL DIAGNOSIS

Table 2 Differential diagnosis of subcortical vascular
cognitive impairment

» Acute disseminated encephalomyelitis
»  Alzheimer's disease

» CADASIL

» Carbon monoxide poisoning

» Cerebral vasculifis

» Creutzfeldt-Jokob disecse
Depression

Frontotemporal dementia
Gangliosidoses

Hepatic failure

HIV dementia

Hypertensive encephalopathy
Leucodystrophies

Metabodlic disease

Methotrexate leucoencephalopathy
Mucopolysaccharidoses

Multiple sclerosis

Normal-pressure hydrocephalus
Parkinson’s disease

Progressive multifocal leucoencephalopathy
Radiation encephalopathy

Renal failure

Y Y Y VY VY YYYVYYYYVYYTYYY

Subacute sclerosing panencephalitis

CADASIL, cerebral autosomal dominant arteriopathy with subcortical
infarcts and leucoencephalopathy.

= Deliriumisa commoncomplication of stroke,
occurring inc25% of admittegpatients, and
should be differentiated from PSCI

= sleep disorders, including obstructive
sleepapnea

= sedating and anticholinergic medications;

= hearing and vision impairments.
Poststroke depressioaffects 1/3 patients
In the first yearafter stroke.
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MINI MENTAL STATE
EXAMINATION
(MMSE)

0OB:

Hospital Number:

One point for each answer

ORIENTATION
Year Season Month Date Time

Country  Town  District  Hospital  Ward/Floor

REGISTRATION
Examiner names three objects (¢.6. apple, table, penny) and asks the
patient to repeat (1 point for each correct. THEN the patient learns
the 3 names repeating unti correct)

ATTENTION AND CALCULATION
Subtract 7 from 100, then repeat from resut. Continue five times:
100,93, 86,79, 65. (Alternat Il "WORLD" backwards; DLROW)

RECALL

‘Ask for the names of the thr learned eartier.

LANGUAGE
Name two objects (e.g. pen, watch).
Repeat “Noifs, ands, or buts”.
Give a three-stage command. Score 1 for each stage. (e.g. “Place
index finger of right hand on your nose and then on your left ear”).
Askthe patient to read and obey a written command on a piece of
‘paper. The written instruction is: “lose your eyes”.
Askthe patient to write a sentence, Score 1 i it s sensible and has &
subject and a verb.

COPYING: Ask the patient to copy a pair of ntersecting pentagons

MMSE scoring

24.30.00

18-23: méd cogoitive impament
0:17:severe cognitive impairment

MONTREAL COGNITIVE ASSESSMENT (MOCA)

VISUOSPATIAL / EXECUTIVE

NAMING

MEMORY  [[RFTRprm———
e, | e L Jowoi ] o [ 6o
_— Gew] T T T T
LRRCENCTII e st of igts ( ighy sec).  Subject has tovepest them n the forwardovder | ] 218 5 4
‘Subject has to repeat them in the backwardorder [ ] 7 4 2
‘Read st of letters. The subject must tap with his hand at each letter A. No potnts If 2 3 ervors
l l FBACMNAAIKLBAFAKDEAAAJAMOFAAB
Sertal 7 subtraction starting at 100 [ls [1ss [1m [1n [1es
P T ] s
Uwcurcr | I e e
The cat always hid under the couch when dogs were fn the room. | |
Fluency / Name maximum mumber of words in one mimute that begtn with the letter F [ ] (N2 1 words)

LTSI ity between 5 bamana -orange«fra_| ] train—bicycle | ] watch-ruler

DELAYED RECALL
I
m_m I I E—

T I I N N

Pl [ Joste [ monn [ Ivewr [ Joay [ Ivice [ Jony

TABLE &: HACHINSKI
ISCHEMIC SCORE*5¢

Feature Score

Abrupt onset 2

Stepwise deteriarati
Fluctuating course
MNoctumal confusian
Preservation of personality
Depression

Somatic complaints
Emotional incontine
History of hypertension
History of stroke

Assodated atherosclercsis

A scone of 4 or less suggests dementia s due to Alzheimer's dis
ease, 2 score of 7 or greater suggests vasoular dementia.

Evaluation of drawing [score] (time: 11.10)

lodk comect and pos
numbes chistared of rewrsed,
s comect o, 57| handsstil diawn oo

claarly placed series of numbers
unified doddace not present

homa obviousanor 3 [ ) numbes and dodk face are not
< toguthar, no hands

isvery diterenttiom sme |/& /' orly vaguely resembles 3 clock
taquested G

o2 o attempt, or atiempt
0 hands, other madings ¢ cannotbe interpreted
5




NEUROPSYCHOLOGICAL EVALUATION

Table 4. NINDS-CSN Neuropsychological Testing Batteries
for PSCID*

Domain Test

60-min protocol

Global Mini-mental state Exam
Orientation MoCA 6-item orientation
Executive Semantic fluency (animal naming)

Phonemic fluency (Controlled Oral Word As-
sociation)

WAIS-III digit symbol coding

Trail making test (A and B)

Visuospatial Clock drawing

Rey-Osterrieth figure

Language Boston naming test, short form
Memory HVLT-R

Depression CES-D

Apathy Apathy evaluation scale

Other neuropsychiatric | NPI-Q

30-min protocol

Global Mini-mental state exam
Orientation MoCA 6-item orientation
Executive Animal naming

Controlled Oral Word Association
WAIS-III digit symbol coding
Memory HVLT-R

Depression CES-D-10
Other neuropsychiatric | NPI-Q




RISK FACTORS

= Age - older age = Arterial hypertension
= Level of education (low) -1.8x more PSD = Diabetes mellitus

= Physical inactivity = Hyperlipidaemia

= Obesity

= Smoking = Coronary disease

= Social isolation = Stroke / TIA

= Poor diet = Chronic renal disease
= Heavy or binge drinking of alcohol = Atrial fibrillation

= Peripheral artery disease

= Low cardiac output




Risk Factors for Poststroke Cognitive Impairment: A Comprehensive Study

Prevalence of poststroke ;

cognitive impairment (PSCI) : 44%

varies considerably : Global cognition
. impairment

What are the international
variations in potential risk
factors for PSCI?

i@’i"ifi‘i_’i"i‘d’i‘iii'ﬁl"i"ﬁ:i :
e e

STREOKIRG
13 STROKOG studies* 2-6 months
after
*International consortium of stroke
studies of cagnitive decline
and dementia following stroke

e - From 8 countries
or transient ischemic attack

Neuropsychologic test scores

Cognitive domain scores

doi:10.1212/WNL.0000000000008612

30-35%

Impairment in
individual domains

< .
Less strong

Neurology

https://www.njmemorycenter.com/post/stroke-related-cognitive-impairment

€




TREATMENT

= Donepezil / Rivastigmine - for PSCI /
galantamine — Cholinesterase inhibitors

= Memantine /NMDA antagonist

Cholinesterase inhibitors used for treatment of
dementia: dose and administration

Drug Stczlarting Maintenance BT
N N ose dose
- NO beneflt ln RCT Donepezil pill 5 ma 10 mg per day
or oral orally, (increased after 4
disintegrating once a day | to 6 weeks)
- S d t k t. tablet
econ a'ry S ro e preven ]'on Rivastigmine 4.6 mg/24 | 9.5 mag/24 hours Can cause
. . patch hours (increased after 4 rash; rotate
= Arterial hypertension weeks) Sites. Fewer
than pill.
u Hyperllpldaemla Rivastigmine 1.5 mg & mg twice daily Give with meals
pill or solution twice daily | (increased in 2 to 4
. . week intervals by
1.5 twice dail
= Diabetes mellitus 15 mg twice daily
. - . . Galantami 4 twi 12 twice dail Gi ith |
= Atrial fibrillation mmediste | daly | (neressedin | e
releaseltablet 8 mg once monthly intgrvals_
. o or solution dail? by 4 mq twice daily
= Stop smoking, weight control, regular galantamine increments)
. . el extended 24 mg once daily
| tablet i di
physical activities release table (nereasedin
by 8 mg once daily
increments)




PREVENTION

T 13 ] Key Recommendations for Prevention of Vascular Cognitive Impairment in People

at Risk®
Class and Level
Factors of Evidence Prevention Designations
Lifestyle factors
Smoking cessation Class lla, level of Reasonable strategy Vida Demarin
evidence (LOE) A IDRAV MOZAK DANAS
Moderation of alcohol intake Class llb, LOE B May be a reasonable strategy _ZASUTRA
Weight control Class llb, LOE B May be a reasonable strategy
Physical activity Class llb, LOE B May be a reasonable strategy
Use of antioxidants and B vitamins Class lll, LOE A Not beneficial
Physiologic factors
Treatment of hypertension Class |, LOE A Recommended strategy
Treatment of hyperglycemia® Class llb, LOE C May be a reasonable strategy
Treatment of hypercholesterolemia®  Class Ilb, LOE B May be a reasonable strategy
Treatment of inflammation Class llb, LOE C Uncertain strategy

Other interventions in relation to cognitive decline or impaimrment

Mediterranean diet Class llb, LOE B Recommended strategy
Vitamin supplementation Class llb, LOE B Not proven, even if homocysteine levels have been
positively modified, or of uncertain usefulness

Physical activity Class llb, LOE B May be considered
Antiaggregant therapy Class llb, LOE B Not well established

# Data from Gorelick PB et al, Stroke.” stroke.ahajournals.org/content/42/9%/2672.long.

" The effectiveness of treatment of diabetes or hyperglycemia for the prevention of dementia has not been well established (Class lib,
LOE C), and the treatment of hyperlipidemia for the prevention of dementia remains uncertain (Class llb, LOE C).




STROKE IN WOMEN

Risk factors

Diagnosis '@

Treatment E
@)

Outcomes ﬂ

e ., Differencesin
ﬁ *>M prevalence of

risk factors
4 ®
for

Sex specific risk
factors(APO, early
menopause,
hormonal factors)

Differencesin
strength of the
risk factors

?

[Cm— N
T —
(=
[ P

0

&

Less complete
evaluations

More likely
diagnosed with
stroke mimic

Less likely given IV
rtPA; more likely
given endovascular
thrombectomy

Under-

A representation

of womenin
trials

Larger number of
deaths per year

Higher disability
after stroke

www.world-stroke-academy.org



STROKE IN WOMEN

Stroke is more
likely to be the first
manifestation of
cardiovascular
disease In women,
whereas in men,
coronary heart
disease is more
common

www.world-stroke-academy.org

Early/ Late Menarche

Early Menopause

Oral Contraceptives w/ Estrogen
Oral MHT

Parity (=5 live biths)

GAHT for transwomen

History of APOs:

Pre-term Delivery
Gestational Hypertension
Pre-eclampsia/ Eclampsia
Fetal Growth Restriction

STROKE RISK

Diabetes
Hypertension
Obesity

Atrial Fibrillation
Migraine w/ Aura

Physical Activity



SEX/GENDER DIFFERENCES IN ACUTE STROKE

Sex-based Differences in Risk Factors for Acute Stroke

Women as compared to Men
Biological Factors : Socio-cultural Factors

5 years older

o]
& T Pre-stroke disability
>

T Atrial fibrillation

— Stronger association
— » with smoking

Risk with lower socio-
economic status in
women

Stronger association with obesity

1\ re li ne an
11111 T \h:i%:v:::walo e and

t Risk with hypertension after
controlling for anti-hypertensives

T Risk with unique hormonal factors

www.world-stroke-academy.org

a higher prevalence of lifetime risk of cerebrovasct

diseasesgementia, and posstroke functional
outcomes

1. Key sex- and gender-related differences in stroke patients’ baseline status

Variables Differences in baseline status
Biological (sex-related)

Age Female acute ischemic stroke (AIS) patients are approximately 5 years older than males.” There may also be “interaction-type”
effects whereby in certain ethnic groups, stroke risk seems higher in elderly women, but not in men.*

Pre-stroke disability Female AIS patients are more often dependent in their daily activities prior to their stroke than men (partially explained by their
older age at stroke onset)*

Stroke etiology Female AIS patients more often suffer from atrial fibrillation prior to their stroke, and as a result, female strokes are more often
cardioembolic in origin. * There also seems to be a stronger association between hypertension and diabetes, particularly type 1 y

diabetes, in women compared with men.” Peripheral vascular disease as an AlS risk factor is more common in male AIS patients.™

Prior medication Despite the higher prevalence of atrial fibrillation in female stroke patients, proportions of patients treated with anticoagulant
therapy prior to the stroke does not differ between men and women,"® and aspirin intake prior to the stroke is even less common
in female patients."

Obesity Obesity is associated with an elevated risk of stroke in women and men, but this association is stronger in women.*

Hypertension The association between hypertension and the risk of stroke is higher in women compared to men, even after adjustment for use
of antihypertensive medication.“*

Hormonal factors Endogenous and exogenous hormone imbalances (e.q, due to oral contraception) as well as pregnancy-related changes in

pathophysiology are stroke risk factors unique to women and are discussed comprehensively elsewhere.®

Sociocultural (gender-related)

Social network Female AIS patients are more likely to be widowed and live alone at the time of stroke onset"*
Socioeconomic status  Only few and inconsistent data are available on whether the impact of socioeconomic status on stroke risk and outcomes differs
between men and women. Two European studies found increased risk of recurrent in women with lower annual income, but not
“e

in men.“** On the other hand, decreased income was associated with increased case-fatality in men but not women.”
Smoking Smoking as an AlS risk factor is encountered more often in male AIS patients.' At the same time, the association of smoking and
any stroke is greater in women than in men.*

Alcohol overuse Alcohol overuse as an AlS risk factor is encountered more often in male AIS patients."®



Poststroke Cognitive Outcomes: Sex
Differences and Contributing Factors

Liming Dong “=, PhD; Emily Briceno, PhD; Lewis B. Morgenstern, MD; Lynda D. Lisabeth, PhD

BACKGROUND: The study investigated sex differences in cognitive outcomes at 90 days after first-ever stroke using data from
a population-based sample.

METHODS AND RESULTS: The study sample consisted of 1227 participants from the 2009-2016 Brain Attack Surveillance in
Corpus Christi project (south Texas, United States) who had first-ever ischemic stroke or intracerebral hemorrhage and survived
90 days after stroke. Poststroke cognitive function was assessed by the Modified Mini-Mental State Examination (SMSE) (range:
0-100; dementia: <78). The associations of sex with dichotomized and continuous outcomes were examined using logistic re-
gression and tobit regression, respectively. Inverse probability weighting and multiple imputation were used to deal with missing
data. The study sample was evenly distributed by sex, and primarily composed of Mexican Americans (59.1%) and non-Hispanic
whites (34.1%). Women scored 2.96 points worse on the SMSE than men at 90 days poststroke (95% Cl, —3.99 to —1.93). The
prevalence of dementia was 27.6% for men (95% CI, 23.5%-31.6%) and 35.6% for women (95% CI, 31.5%-39.7%), and the
unadjusted odds ratio (OR) of dementia comparing women with men was 1.45 (95% Cl, 1.24-1.69). The association was attenu-
ated after adjustment for sociodemographic, stroke, and prestroke characteristics (OR, 0.82; 95% Cl, 0.61-1.09).

CONCLUSIONS: Women had worse cognitive outcomes than men at 90 days poststroke. The differences were attributable to
sociodemographic and prestroke characteristics, especially widowhood status. Potential mechanisms linking widowhood to
dementia in the acute poststroke stage warrant further investigation to inform interventions addressing the unique care needs
of women stroke survivors with dementia and coanitive dysfunction.
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Figure 2. Influence of individual covariates on the association between sex and poststroke dementia, Brain Attack
Surveillance in Corpus Christi project, United States, 2009-2016.
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Abstract

Background: Data on cognitive impairment after acute in-
tracerebral hemorrhage (ICH) are limited. This study is aimed
atdetermining the frequency and predictors of cognitive im-
pairment among participants of the pilot phase, Intensive
Blood Pressure (BP) Reduction in Acute Cerebral Hemor-
rhage Trial (INTERACT1). Methods: INTERACT1 was an open
randomized trial of early intensive (target systolic BP <140
mm Hg) compared with contemporaneous guideline-rec-
ommended BP lowering in 404 patients with elevated sys-
tolic BP (150-220 mm Hg) within 6 h of ICH onset. Cognitive
impairment was defined by scores <24 on the Mini-Mental
State Examination (MMSE) assessed by interview on follow-
up at 90 days. Results: A total of 231 (64.5%) of 358 90-day
survivors had MMSE scores for analyses, and 75 (32.5%) had
cognitive impairment. In multivariable analysis, older age
(OR 2.48, 95% Cl 1.73-3.56 per 10-year increase; p < 0.001),
female sex (OR 2.06, 95% Cl 1.00-4.23; p = 0.049), prior ICH

(OR 2.87,95% Cl 1.08-7.65; p = 0.035), high baseline Nation-
al Institute of Health Stroke Scale score (OR 1.06, 95% Cl
1.00-1.13; p = 0.044), and high mean systolic BP over the first
24 h post-randomization (OR 1.34, 95% Cl 1.07-1.68/10 mm
Hg increase; p = 0.011) were independently associated with
cognitive impairment. Conclusions: One third of patients
have significant cognitive impairment early after ICH, which
is more frequent in the elderly, females, those with prior ICH,
and more severe initial neurological deficit and with persis-
tently high early systolic BP. ©2017 S. Karger AG, Basel

Introduction

Post-stroke cognitive impairment is common, carries
a poor prognosis, and often poorly recognized [1]. Intra-
cerebral hemorrhage (ICH) is well recognized as a serious
type of stroke with high burden of premature death and

Clinical Trial Registration-URL: http://www.clinicaltrials.gov. Unique
identifier: NCT00226096.

Table 2. Patient characteristics, by cognitive function at 90-day after intracerebral hemorrhage

MMSE >24 MMSE <24 p value Adjusted OR p value
(n=156) (n=75) (95% CI)

Age, years 59 (11) 69 (12) <0.0001 2.48 (1.73-3.56)* <0.001
Female 48/156 (30.8) 34/75 (45.3) 0.030 2.06 (1.00-4.23) 0.049
History of intracerebral hemorrhage 11/156 (7.1) 15/75(20.0) 0.004 2.87 (1.08-7.65) 0.035
History of ischemic stroke 11/156 (7.1) 12/75 (16.0) 0.033
History of acute coronary syndrome 3/156 (1.9) 3/75 (4.0) 0.3931
Diabetes mellitus 15/156 (9.6) 4/75 (5.3) 0.267
History of hypertension 115/156 (73.7) 57/75 (76.0) 0.710
Use of antihypertensive therapy 70/156 (44.9) 30/75 (40.0) 0.484
Use of warfarin anticoagulation 0/156 (0.0) 1/75(1.3) 0.325%
Use of aspirin/other antiplatelet 10/156 (6.4) 10/75(13.3) 0.080
Baseline GCS* 150 (13.5-5) 14 (13-15) 0.122
Baseline NIHSSS 7 (4-13) 10 (5-15) 0.040 1.06 (1.00-1.13) 0.044
Time from ICH onset to CT scan, h 1.7 (1.0-2.6) 1.6(1.2-2.3) 0.672
Baseline SBP, mm Hg 180 (18) 180 (18) 0.977
Baseline DBP, mm Hg 103 (13) 98 (13) 0.010
Achieved SBP over 24 h 149 (16) 155 (20) 0.028 1.34 (1.07-1.68)* 0.011
Hematoma characteristics

Deep! 116/138 (84.1) 48/60 (80.0) 0.487

Lobar 8(5.8) 8(13.3) 0.090%

Left hemisphere 71/138 (51.5) 34/60 (56.7) 0.448

Volume, mL 8.4 (3.7-13.4) 8.8 (4.5-16.8) 0.460

IVH extension 22/138 (15.9) 17/60 (28.3) 0.044
Randomized to intensive BP lowering 79/156 (49.4) 36/75 (48.0) 0.707

1/3 patients have significant cognitive
impairment early after ICH

More frequent in:

Women

Higher age

With prior ICH

More severe initial neurological
deficit

Elevated systolic blood pressure
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Sex Differences in Poststroke Cognitive
Impairment: A Multicenter Study in 2343 Patients
With Acute Ischemic Stroke
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Régis Bordet, PhD; Christopher PL.H. Chen, MD; Ruben S. van der Giessen, PhD; Olivier Godefroy, MD, PhD; Bibek Gyanwali, MD;
Olivia K.L. Hamilton, PhD; Saima Hilal, PhD; Irene M.C. Huenges Wajer, PhD; Jonguk Kim, MD; L. Jaap Kappelle, PhD;
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BACKGROUND: Poststroke cognitive impairment (PSCI) occurs in about half of stroke survivors. Cumulative evidence indicates
that functional outcomes of stroke are worse in women than men. Yet it is unknown whether the occurrence and characteristics
of PSCI differ between men and women.

METHODS: Individual patient data from 9 cohorts of patients with ischemic stroke were harmonized and pooled through the
Meta-VCI-Map consortium (n=2343, 38% women). We included patients with visible symptomatic infarcts on computed
tomography/magnetic resonance imaging and cognitive assessment within 15 months after stroke. PSCI was defined as
impairment in =1 cognitive domains on neuropsychological assessment. Logistic regression analyses were performed to
compare men to women, adjusted for study cohort, to obtain odds ratios for PSCI and individual cognitive domains. We
also explored sensitivity and specificity of cognitive screening tools for detecting PSCI, according to sex (Mini-Mental State
Examination, 4 cohorts, n=1814; Montreal Cognitive Assessment, 3 cohorts, n=278).

RESULTS: PSCI was found in 519% of both women and men. Men had a lower risk of impairment of attention and executive
functioning (men: odds ratio, 0.76 [95% CI, 0.61-0.96]), and language (men: odds ratio, 067 [95% Cl, 0.45-0.85]), but
a higher risk of verbal memory impairment (men: odds ratio, 1.43 [95% CI, 1.17-1.75]). The sensitivity of Mini-Mental
State Examination (<25) for PSCI was higher for women (0.53) than for men (0.27; P=0.02), with a lower specificity for
women (0.80) than men (0.96; P=0.01). Sensitivity and specificity of Montreal Cognitive Assessment (<26.) for PSCI was
comparable between women and men (0.91 versus 0.86; P=0.62 and 0.29 versus 0.28; P=0.86, respectively).

CONCLUSIONS: Sex was not associated with PSCI occurrence but affected domains differed between men and women. The
latter may explain why sensitivity of the Mini-Mental State Examination for detecting PSCI was higher in women with a lower
specificity compared with men. These sex differences need to be considered when screening for and diagnosing PSCl in
clinical practice.

Women had more impairments in:

1) Attention and executive functioning
2) Language

MMSE

Higer sensitivity and lower specificity
for women
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CONCLUSIONS

= Women are statistically more susceptible to cognitive impairment following a
stroke compared to men.

= Their longer life expectancy further heightens the risk of cognitive decline as they
age.

= Women often face attention and executive function challenges—skills essential for
planning, organizing, and managing daily activities.

= Understanding these cognitive difficulties is vital, as they can significantly affect a
woman’s independence and overall quality of life.

= Educating patients and caregivers about these risks can empower them to seek
appropriate support and interventions.




THANK YOU

Cognitive and brain reserve
Educational or occupational attainment
Genetic factors
Neuroanatomical and structural properties of the brain
Functional properties of the brain

Risk factors for PSCI
Older age
Race and ethnicity*
“Strategic” stroke location
Stroke severity
Preexisting cognitive impairment
Vascular comorbidities
Stroke recurrence
Coexisting neurodegenerative disease
Diabetes

Pathophysiology of PSCI

Preexisting brain pathology
(microvascular, neurodegenerative)

Loss of structural and
functional connectivity

Disruption of the neurovascular unit

Obijective cognitive assessment using formal neuropsychological testing

Assess for cognitive impairment:
Objective cognitive assessment using bedside sereening tools

!

Explore and manage alternative diagnoses:

Delirium

Depression

Metabolic disturbance
Infections
Medication side effects and polypharmacy
Hearing
Vision impairments
Prestroke cognitive decline

'

Management of Poststroke Cognitive Impairment j

Manage associated

comorbidities
Physical disability
Sleep disorders
Social isolation
Mood and anxiety disorders

LY
'« /
&7
Minimize pragression of
cognitive impairment

Secondary stroke
prevention

Anticipatory Guidance
Home safety
Driving safety

Return o work
Support from caregiver
Caregiver fatigue

Optimize functioning

Cognitive rehabilitation and
interdisciplinary care

Physical activity

Consider pharmacological
treatments
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