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Abstract

Introduction: The optimal management of post stroke cognitive impairment remains controversial.
These joint European Stroke Organisation (ESO) and European Academy of Neurology (EAN)
guidelines provide evidence-based recommendations to assist clinicians in decision making around

prevention, diagnosis, treatment, and prognosis.

Mgthods: These guidelines were developed according to ESO standard operating procedure and the
I Recommendations, Assessment, Development, and Evaluation (GRADE) methodology.

orkiilg group identified relevant clinical questions, performed systematicreviews and, where

possibte, pnalyses of the literature, assessed the quality of the available evidence, and made

specific reC8 tions. Expert consensus statements were provided whereinsufficient evidence

was available to provid mmendations based onthe GRADE approach.

Results: There was limite r; mised controlled trial evidence regarding single or multicomponent
tstr ognitive decline. Interventions toimprove lifestyle and treat

h benefits but a beneficial effect on cognition is not

ine cognitive screening following stroke but recognise
the importance of targeted cognitive as t described the accuracy of various cognitive
screeningtests butfound no clearly superior agfr to testing. There was insufficient evidence to

make a recommendation for use of cholinesteras@inMg@itars, memantine nootropics or cognitive

rehabilitation. There was limited evidence on the use ¢ ction tools for post stroke cognitive

syndromes (cognitive impairment, dementiaand delirium). The iation between post stroke
cognitive impairment and most acute structural brain imagingte sunclear, although the
presence of substantial white matter hyperintensities of presume amerigin on acute MRI

brain may help predict cognitive outcomes.

Conclusions: These guidelines have highlighted fundamental areas where rob @5t g#fidence is lacking.

Further, definitive randomised controlled trials are needed and we suggest priori ea future

research. O .
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Introduction

Cognitive impairmentis a common and potentially disabling effect of stroke.! Post stroke cognitive
impairmentis a collective term for differing pathological processes, but regardless of the underlying
aetiology, stroke survivors and their caregivers consistently rate problems of memory and thinking
4 as their greatest concern.? Despite the importance of post stroke cognitive problems, this is an area
Qtr e care where there are substantial rates of underdiagnosis in clinical practice, and a
%

opfrtionate lack of research activity. As a result, there is substantial variation in management

of #Ost sigoke cognitive issues across Europe. It is noticeable that post stroke cognitive impairmentis

mention ly a small number of the many national and international guidelines available for
stroke care. ppParent disconnect between clinical relevance and available evidence is thankfully
changing, large cohor therstudies are underway which should help us betterunderstand and

manage post stroke cogrifive impairment.? In the meantime, clinicians may benefit from a synthesis
of the available research'tiflat all®ws evidence based, orexpertinformed, guidance on post stroke

cognitive impairment.

In this contextthe European Stroke@s

the Stroke Scientific Panelof the Europg# ,@
cognitive impairment. The intention with this |c@was to provide a usefulresource for health

bion (ESO) commissioned aguideline, in agreement with

of Neurology (EAN), with afocus on post stroke

professionals and researchers from multiple discig wellas policy makers. Recognising that

the potential scope of this guideline was broad, we chd Q ocus op four specificareas of clinical

importance: prevention, diagnosis, management, and prognosi

The guideline followed best practice and adhered to the standar®op procedure of the ESO
Guideline Group.*The methods thatinformed the formulation of our dationsand
consensus statements are described laterin the text. However, there are aingspects of our

approach thatare worthy of mention early in the guideline and will be discuss€d f#€re.

In planning the work, we were keen that we representallthe clinical disciplines involvgd

managing people living with stroke and subsequent post stroke cognitive issues. Thus, we gfipulafe
that our core guideline writing group would comprise expertise in geriatric medicine, psycholoé‘
psychiatry, neuropsychology, neurology, occupational therapy in addition to a representativeofa

stroke society.

Arguably a barrier to progressin the broad field of vascular cognitive impairment is the lack of
consensus definitions forthe syndromes of interest.® In this guideline we took an inclusive approach,

defining the concept of post stroke cognitive impairment, as all problemsin cognitive function that



occur following a stroke, irrespective of the aetiology. We make a deliberate distinction between the
broad construct of cognitive impairmentand the more defined concept of dementia (or major
neurocognitive disorder) and we consider the two constructs separately in the guideline. For many

of ourquestions we considerthe concept of cognitive decline i.e. change in cognitive function over

time.
Qould be almostimpossible to cover every important clinical question thatis relevantto the field
f

ke cognitive impairment.® We did not restrict our remit to those areas where we knew

uldllind high quality trials. Rather, we turned our attention to those aspects of stroke care

Bhe need forclinical guidance was most pressing. To achieve this, we used relatively
evidence synthesis. We were aware that for some topics definitive answers

could not be achieved wj is methodology. We planned that where an evidence-based

recommendation was ossible, we would provide an expert opinion takingin consideration all

@wing on the experience and knowledge of our multidisciplinary

Q

The stroke dementiaresearch spac ep criticised for having too many small studies with

the available informatio

writing group.

inherent methodological limitations.® To ougrecommendations did not sufferfrom the same
biases, for many of our PICO questions, we pregegified strict inclusion criteria around study

method (randomised controlled trials — RCTs), pogu n size, duration of follow-up and study

that some areas may have few included studies, as a final part of t i e writing process, we

usedthe available evidence to select key research questions that shou ity for future

| (/@O
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Methods

Composition of the writing group

These guidelines were jointly initiated by the ESO and EAN. A Module Working Group (MWG) was
established, consisting of 15 experts (TQ, HSM, co-Chairs). The MWG was joined by fourfellows (MH,
HH, BAD, EB) who assisted with abstract and full text screening, data extraction and drafting the text.

&0 were all either trainee neurologists or post-doctoral fellows interested in stroke or neuro-
epjlie ogy. The composition of the MWG was designed to include those disciplines involved in the
car@ of pfople living with post stroke cognitive issues and comprised multidisciplinary expertise.

Attentioy @

Executive Offi

ven to achieving diversity in terms of sex and geography. The group included the Chief

of'the Danish Stroke Association to facilitate stroke survivor views. The composition
of this group was ap y the ESO Guidelines Board and the ESO Executive Committee, based on

a review of the intellectU@f and financial disclosures of the proposed members.

Selection of Population, Interve Comparator, and Outcome
The guidelines were developed using Gr, @ Regcommendations, Assessment, Development, and

Evaluation (GRADE) methodology’ and the ESQ#¥andard Operating Procedure.*

The MWG developed a list of topics, and correspondi

@ omes of clinical interest. The outcomes
were rated as critical, important or of limited importariCe accogifs to GRADE criteria. The MWG

votedin a closed ballot to identify which questions were high®st i

Afterinitial scoping meetings, four sub-groupswere formed to develo dations in thematic

areas of prevention, diagnosis, treatmentand prognosis. Each subgroup h3d a gfaiggnd at least two

$

These subgroups formulated three to five main PICO (Population, Intervention, Cqgfhpargtor,

othermembers (see contribution section for details of each subgroup).

. . L 4
Outcome) questions. The outcomes chosen for each PICO favoured those rated as ‘critica e

h
MWG. These were subsequently approved by the ESO Guidelines board and the ESO Execullo
Committee. /

For each PICO question, search terms were identified, tested, refined and agreed by each writing
subgroup. Search terms were developed in partnership with the Cochrane Dementia Group. Where a

validated search strategy was available this was used or adapted. Where there was a recent relevant



systematic review on the question of interest, the corresponding search strategy and results were

used and updated as necessary. Each search strategy is described in the Supplementary materials.

Identification and selection relevant studies
At least two members of each writing subgroup independently screened the titles and abstracts of
ublications and assessed the full text of potentially relevant studies. We focused on randomized
& ed trials but considered other types of study such as health registry data analyses and large
S

nalstudies since we anticipated a lack of high quality RCTs. We noted potentially relevant

ongoi igs for future reference. Alldisagreements wereresolved by discussion between the two
authors %:I MWG author. We searched reference lists of review articles, the authors own

reference libr@ries, and preyious guidelines for additional relevant material.

Recognizing the potenti @ons in the post stroke cognition field, we made a series of a-priori
n 4

decisions around inclusion} ing study methodology, sample size and duration of follow-up.

These are detailed in the corre d'@CO sections.

For each question, the writing subgr efilby one or more fellows, evaluated the available
evidence. The risk of selection, performan ion, attrition and reporting biases in each
randomised trial was assessed. For randomised riggs, the assessment used the standard

Cochrane tool.® This guideline was not restricted rventignal RCTs and we adapted our

assessment of risk of bias and quality of evidence to suitthe co entdata.’ Where the assessment

did not use the standard approach outlined in the ESO guidelin rd Operating Procedure, any
modification, and the relevant tools employed, are described in t nt PICO section. In the

evidence synthesis, we did not use an overall quality ‘score’ assuchan a ow discouraged.’

The classification of low or high risk of bias was performed by the assessors atgfdjgiiual study level.

assessment was performed within writing subgroups and then shared with the complete MWG f

discussion and consensus. Text was discussed in open forum through monthly team calls, members of
the complete MWG thenvotedon the text using a Delphiapproach. Complete consensus was required

for the Recommendation statements and text was revised until consensus was reached. For Expert



Consensus Statements, complete consensus was not mandated, but where there was disagreement

in the group this was described as part of the Statement.

The writing subgroups analysed the available primary and any additional data, prepared tables and
figures and drafted three sections of text: ‘analysis of current evidence’ which focused on relevant
rimary studies and/or systematic reviews; ‘additional information’ to summarise indirect evidence

vide context and ‘expert consensus statement’ which allowed for practical guidance where

practice § fts', whereas ESO collate additional relevant information and expertise under a
heading of ‘@pert Consensus Statement’. We followed the ESO process and terminology in

formulating our te

The Expert Consensus Sta%e based on voting by all expert MWG members. Importantly,
s

these Expert Consensus State Id not be regarded as evidence-based recommendations,

since they only reflect the opinion o§th WG. Where there was not complete consensus across all

members of the MWG this is described f Consensus Statement.

The Guidelines document was reviewed severa@ 3

wording of Recommendations and Expert Consensus @

WG members. Modifications to the

Pelphiapproach. We required consensus

for the Recommendations text. The final draft was reviewed e Chairs of the ESO Guideline

Committee and the EAN Guideline Production Group. The docu subsequently reviewed and

approved by two external reviewers, members of the ESO executi¥e ittee and the Editor and

peerreviewers of the European Stroke Journal. O

C..
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Results

Prevention

PICO 1: In people with a history of stroke, do monitored lifestyle-based interventions (exercise,
dietary change, alcohol moderation, weightloss, smoking cessation), alone or in combination,

compared to care as usual, prevent: future cognitive decline or dementia?



Analysis of current evidence
The intervention of interest was non-pharmacological lifestyle interventions that are prescribed and
monitored. We pre-specified that we would only include randomised controlled trials (RCTs) as

observational data in the field are prone to many biases. We also pre-specified that trials would
require a minimum of six months follow-up and 50 participants perarm, because we feltas a writing
roup that smaller, short term follow-up, studies should be considered proof of conceptand are
0}?0 e to publication bias.

The lit earch identified five relevant RCTs comparing monitored lifestyle-based interventions

with car %rthe prevention of future cognitive decline and dementia.

Multidomain inter hree studies examined the effects of an intervention on multiple

lifestyle domain simulta Austrian Polyintervention Study to Prevent Cognitive Decline after

IschemicStroke [ASPIS]*?; ’dQure, lipid and glycaemic control, healthy diet, physical activity,
t

and cognitive training, /hle-Ha ¢: advice on risk factor management, smoking cessation

courses, physical activity, healthy di nget al.!?; cognitive and rehabilitation training). These
trials recruited respectively 202, 195, a igfrts (n=565 in total), with a history of stroke. All
participants were directly recruited after theirdffiti gnosis of stroke; two studies (lhle-Hansen et

al. and Chengetal.) only included patients with a\§irs

troke. The risk of bias in each trial was

considered low (Supplementary Materials). There was@o hifiding of patients or staff due to the

nature of the interventions, but outcome assessment was blind ne study (lhle-Hansen et al.)

reported dementiaincidence and found no effect of the interve r12 months (OR:0.65
(95%Cl:0.24-1.48); the ASPIS study had no cases of incidentdemen esmentinstrumentsfor
cognitive decline varied widely between studies. No study reported sig a ge in cognitive

outcomes between the intervention and control groups.

Physical activity interventions. Two studies investigated the effect of physical activity @ ive
decline. In total, these trials recruited 500 patients with a history of stroke, 240 patients regeive .
exercise program delivered by physiotherapists and 254 participants received care as usual. ))
Intervention periods ranged from 12 to 18 months, follow-up from 18 to 24 months. The Life Afteo
Stroke Trial (LAST)*3 recruited patients 3 months post-stroke, the MovelT trial** within 1 month. /
Overall, the risk of bias in these trials was low (Supplementary Materials). There was no blinding of

patients or staff due to the nature of the interventions, but outcome assessment was blinded. The

LAST study found no effect of a physical activity intervention on Mini Mental State Examination
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(MMSE) score or Trail Making Test B (TMT-B) (between-group differences: —0.1(95%Cl:—0.8to 0.6)
and 8.6 (95%Cl:—16.5 to 33.6) respectively. There was a significant difference in Trail Making Test A
scores (TMT-A) in favour of the intervention group (between-group difference 8.6 (95%Cl:—16.5 to
33.6)). The MovelT trial did not find an effect on global cognitive functioning after 2-years (between
group difference in Montreal Cognitive Assessment (MoCA) score -0.3, p=0.66).

#®s are summarisedin table 1.5. In making our recommendations we considered the strength
ev, e for preventing cognitive decline and dementiaand limited our recommendation to those

outco Q We recognise that lifestyle interventions have many other physicaland mental
health ba would not dissuade clinicians fromtrying to improve lifestyle factors forother,
non—cognitivaéms. We downgraded the evidence to very low-quality evidence forimprecision,
as confidence inte ded both potentially beneficialand harmful effects and imprecision, as
the cognitive outcome Dused were very heterogeneous and not all validated to assess

Q

cognitive decline overtim



Additional information

Our literature search found unpublished RCTS that could be relevant to the PICO question. We
reached outto the authors of three unpublished trials that could reasonably be finished at the time
of data extraction but did not geta response (Vitality (NCT01916486), AFIVASC (NCT03578614), Bai).

For the MovelT study, we could only obtain part of the resultsin a conference abstract; we have

nsfor preventing cognitive decline that included stroke survivors'**¢, but the included

; copntacted the study authors but did not receive a response. We found reviews of exercise
t
s

s dil not meetourinclusion criteria. The reviews concluded a possible beneficial cognitive

effec ing physical activity but recognised methodological limitations in the studies.

Vitamin suppletion. Two ies (VITATOPS, VISP)Y 8 were notincluded as we did not regard vitamin

suppletion as a moRfito ifestyle intervention. Both studies investigated the effect of B-vitamin

e@wd did not find an effect of this daily suppletion on cognitive decline

Q

Though we found no consistent evidQ if estyle interventions are beneficial for the
prevention of post-stroke cognitive d fwtia, there are otherreasons why lifestyle
h

changes after stroke may still be warranted, s

ndary stroke prevention, future
cardiovascular disease prevention and better physi&8 Weneral,19

suppletion on cognitive

as measured by the MMSE.



Recommendation

We cannot recommend monitored lifestyle interventions solely for the prevention of post-stroke

cognitive decline or dementia.

of evidence:

f recommendation: No recommendation

e
(This r Odation only relates to the cognitive effects of lifestyle interventions)

s

Expert Consensus State t

Lifestyle interventions, alone ori @tion, should not be used solely forthe prevention of post-
a.

stroke cognitive decline or dementi efits, such as a better physical or mental health or the

prevention of future cardiovascular di$€a rrant recommendations on lifestyle after stroke,
but these were notthe focus of this guideline. &
There is a need for further, adequately powered trial t asse e effect of monitored lifestyle

interventions on cognitive decline following stroke.




Table 1: Summary of fi
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cessation), alone or in comb

. Monitored lifestyle-based interventions (exercise, dietary change, alcohol moderation, weight loss, smoking

mpared to care as usual, for prevention of future cognitive decline or dementia

i co1
atigh,

Certainty assessment Number of patients Effect Quality of Importance
f evidence

Number of | Study design | Risk of | Inconsistency | Indif€ctness | Imprecision Other | Lifestyle Usual care | Relative (95% | Absolute (95% Cl)

studies bias interventions Cl)

Dementia

1 randomised not not serious not serious ve@ 11/85(12.9%) | 17/91 ORO0.65 57 fewerper 1.000 | @OO0O Important
trials serious (18.7%) (0.28 to 1.48) (from 126 fewerto | VERY LOW

67 more)

Cognitive decline (assessed with: various tools)

5 randomised not serious serious serious terogeneity in interventions and outcomes precluded OO0 Important
trials serious e meta-analysis. None of the included studies found a VERY LOW

Cl: confidence interval; OR: Odds ratio

their lifestyle intervention on cognitive decline.

\)
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PICO 2: In people with a history of stroke, does monitored intensive management of vascular risk

factors, compared to usual care, prevent: future cognitive decline or dementia?

Analysis of current evidence
The intervention of interest was ‘intensive’ management of traditional cardiovascular risk factors.
tensive management was defined as treatment of cardiovascular risk factors beyond what would
cted as standard practice at the time of the study. The two likely models of intervention we

agici were, intervention(s)to reach treatment targets that are more aggressive than described

in cOnt ry guidelines and/orintervention(s)to reach guideline targetsin populations where
these tar@

t reached. As with other PICOs in this section, we pre-specified that we would
only include r&sed controlled trials (RCTs) and required a minimum of 50 participants per arm.
The literature search ide gfif igshive RCTs, comparing the management of three different vascular risk
factors. In our Summary of§indi ble we assessthe evidence forintensive treatmentin

aggregate. Inthe textbelow, w Iso&iderthree pharmacological interventions individually.

Hypertension. Four RCTs investigated thg @ bfigkensive vascular management of hypertension
on dementiaand cognitive decline; three studigf’c red antihypertensive treatment: nimodipine
in preventing cognitive impairmentin ischemic ce@ lar event?® (NICE, 30mgthree times
daily), Prevention Regimen for Effectively Avoiding Sec @ okes?! (PROFESS, telmisartan 80mg
daily), Perindopril Protection Against Recurrent Stroke Study?? (P, RESS, perindopril 4mg daily +
indapamide 2.5mg daily)) with placebo. One study compared t i blood pressure targets

(Secondary Prevention of SubCortical Stroke Study?? (SPS3; <130m -149 mmHg, open-
label)) in patients with recentlacunar stroke. These trials recruited res , 3020, 20.332,
P, Wj

and 6105 patients (30111 in total; 15018 intervention, 15093 control grou adistory of stroke.
Three studies only included participants with a recentischemic stroke (NICE< 7 d@ys <
months; PROFESS, <90 days), one study included participants with a history of stroke (ifich

and
haemorrhagic, no subarachnoid haemorrhage) in the previous 5 years (PROGRESS). The ris@ i
A L 4
each trial was considered low (Supplementary Materials). /

6
[o
f

There was no effect of antihypertensive treatment vs placebo on dementiaincidence (pooled OR:
0.96 (95%Cl: 0.86-1.08); 2 studies (PRoOFESS, PROGRESS); 23375 participants; Figure 2.2) nor was
there an effect of blood pressure reduction on incident mild cognitive impairment (MCl) (OR:0.94
(95%Cl: 0.80 - 1.10); 1 study). Operationalisation of cognitive decline was heterogeneous. Three

studies did not find an effect of intensive blood pressure management on cognitive decline (NICE,



ADAS-Cog >4 point decrease since baseline OR:0.93(95%Cl: 0.52—1.66); SPS3, between group mean
difference (MD) 0.12 Cognitive Assessment Screening Instrument (CASI), p=0.520; PRoFESS, MMSE
<25 OR:0.95 (95%Cl:0.86 - 1.05)). For two studies only (NICE, PROGRESS; 6683 participants), there
was a modest effect of antihypertensive treatment on prevention of cognitive decline, when
operationalised as 23 points drop in MMSE score at end of study follow-up (pooled OR:0.79 (95%Cl:
.67-0.94); Figure 2.3). While this resultis encouraging, it is not completely aligned with our specified

s andthe lack of treatmenteffect fordementiaand MCl leads to serious concerns over

Antithro h apy One RCTinvestigated the effect of short-term dual antiplatelet treatmenton
cognitive funcion in pat|ents with a recent (<6 months) lacunarinfarction (SPS324, aspirin 325 mg
plus clopidogrel 75 irin 325 mg plus placebo), including 3020 participants in total. The risk
of bias in this study was d low (Supplementary Materials). This study did not find an effect
of dual antiplatelettherap Gldence (OR:0,94 (95%Cl:0.81 - 1.10)) or cognitive decline

(M

(between group mean differen 4 CASI points, p=0.858). However, risk of bleeding was

increased.

Statin treatment. One RCT investigated the eff!&yg pravastatin vs placebo on dementia

incidence and cognitive impairment assessed by dementiarating (CDR) and MMSE in

1578 participants.?® As statin therapy is now considere flard following ischaemic stroke, it is

debatable whetherthis intervention represents intensiverisk fa odification. The risk of bias in

this study was considered low (Supplementary Materials). In tHis “#fere was no effect of the

intervention on dementiaincidence (risk difference 0.10%, p=0.94)

e decline (CDR
between group mean difference (MD) -0.1, p=0.53; MMSE between gr ép =0.18)).

Figure 1. Pooled odds ratio for dementia incidence in post-stroke patients treateca ensive

medication. Fixed-effects meta-analysis

Treatment Placebo Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% é
PRoOFESS 408 8624 409 8646 65.7% 1.00[0.87, 1.15] /
PROGRESS 193 3051 217 3054 34.3% 0.88[0.72, 1.08]
Total (95% CI) 11675 11700 100.0% 0.96 [0.86 , 1.08] /
Total events: 601 626
Heterogeneity: Chi® = 0.99, df =1 (P =0.32); I = 0% 05 O 7 1 1 5 2

Test for overall effect: Z=0.70 (P =0.49) Favotirs [treatment] Favours [placebo]



Figure 2. Pooled odds ratio for cognitive decline (drop in MMSE >3 points since baseline) in post-

stroke patients treated antihypertensive medication. Fixed-effects meta-analysis

Treatment Placebo Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

NICE 12 287 21 291  62%  0.56[0.27,1.16] n

PROGRESS 276 3051 334 3054 93.8%  0.81[0.68,0.96] B

ToifM (95% Cl) 3338 3345 100.0%  0.79 [0.67 , 0.94] <

ta 288 355
lty: Chi? = 0.93, df = 1 (P = 0.34); I°= 0% 0 o' 5 5
effect: Z=2.76 (P = 0.006) Favours [treatment] Favours [placebo]

Addition ﬁon

Consensusonthe m nt of vascular risk factors in secondary prevention has been adapted

many times overthe pasiile sand is still continuously evolving. Treatments considered

due to the numbersincludedb

‘intensive’ at one time are Row cBasidered routine practice. Although notincluded in our synthesis
@ anour pre-specified threshold, the Prevention of Decline in

Cognition after Stroke Trial’ (PODCA dScreening and Enhanced Risk factor managementto

prevent Vascular Eventrelated Decline RVED-Memory)*” RCTs serve as good examples

of the ‘movingtarget’ of stroke secondary prevgfitigg. In both trials recruitmentand retention was
challenging, partly because the intensive treatmeft was considered best practice by some
clinicians. This potential lack of equipoise needs to be ¢ @ ed if designing future trials in this

area.

ese risk factors is

Though we found no consistent evidence thatintensive treatment risk factorsis beneficial
for the prevention of post-stroke cognitive decline or dementia, mana

still warranted in stroke patients for the prevention of secondary stroke or Concyffing cardiovascular
disease. O

Y
%



Recommendations

Blood pressure treatment.
We cannot recommend intensive treatment of blood pressure compared to usual care solely for the

revention of post-stroke cognitive decline and dementia.

J vidence:
Strengtfof mmendation: No recommendation

(This recc@ ion only relates to cognitive effects of blood pressure treatment)

Antithromboticth

We suggest against using/d tiplatelet therapy compared to single antiplatelet therapy for the
prevention of cognitive ded}j b\entia followinglacunar stroke.

Quality of evidence: @
Strength of recommendation: O
(This recommendation relates to cognitive ef] @ual antiplatelet and is applicable to lacunar

strokeonly)

Statin treatment.

We cannot recommend intensive statin treatment compared to solely forthe prevention of

post-stroke cognitive decline or dementia. &
Quality of evidence:
Strength of recommendation: No recommendation &

(This recommendation only relates to cognitive effects of statin treatment) f
/7 .



Expert Consensus Statement

Given the beneficial effects of vascular risk management on prevention of recurrent stroke and
caggiovascular disease, comprehensive risk factor management including blood pressure reduction,

otic and statin is warranted following stroke, even though the cognitive benefits are

Targets fo ﬁisk factor management are constantly evolving and approaches that were

historically considered 4 sive’ are now common practice and recommended in guidelines.

Future trials of secondar [@ion in stroke should include cognitive outcome measures.

%



Table 2: Summary of findings for PICO 2 Monitored intensive management of vascularrisk factors

compared to usual care forthe prevention of post-stroke cognitive decline or dementia

Certainty assessment Number of patients Effect

tudy design | Intensive Usual Relative Absolute (95% Cl)

management care (95% Cl)

633/12455 | 659/124 | OR0.96 2 fewer per 1.000 e0O00O Important
85 (5.3%) (0.86 to (from 7 fewer to 3 VERY LOW
1.07) more)

Cognitive decline (assesse

5 randomised OO0 Important
trials VERY LOW
Cl: confidence interval;
Abbreviated forspace, full PICO in Supple y Material
PICO 3: In people with a history of stroke, do moni ifomponentinterventions (lifestyle
and pharmacological), compared to usual care, prevent™#fture cogdlitive decline or dementia?
Analysis of current evidence
The intervention of interest was multicomponentinterventions, define n ntion thatinclude

led trials

more than one potentially active treatmentand that are notlimited to drug theg@pyflone. As with
otherPICOs in this section, we pre-specified that we would only include randomisgd

(RCTs) as observationaldata in the field are prone to many biases. We also pre-specifi@d 8hat trials
would require a minimum of 50 participants per arm, because we feltas a writing group thqt sm

4
trials are unlikely to show an effect. At the time of setting the PICO questions, we anticipated t&f/

multicomponentintervention RCTs would be distinct from the lifestyle or vascular risk factor

intervention studies reviewed in previous sections. However, there was considerable overlap.

The literature search identified one relevant RCT comparing a monitored multicomponent

intervention with care as usual for the prevention of cognitive decline after stroke. This study also



met criteria for PICO 1 and is fully assessed in that section. We did not identify any literature on the

prevention of dementia.

The ASPIS study'®included 202 participants (101 intervention, 101 control group) aged 40 to 80 years
with a clinical diagnosis of ischemic stroke within the previous 3 months. The intervention consisted
f intensive management and motivation for compliance with clinical therapy, adequate blood

S , lipid and glycaemic control, healthy diet, regular physical activity, and cognitive training.
Tifg s found no benefit of 24-month multidomain intervention on the incidence of post-stroke
coghitiv e in comparison with standard stroke care (RR (95%Cl) 0.87 (0.36-2.10)). There were

no data o@|% al outcome of incident dementiaand so we feltthere were issues with

indirectness agd this is reflected in the GRADE assessment.

Findings are summarise @3.5. We downgraded the evidence on prevention of cognitive
decline to low quality evide I

confidence intervalsincluded bo @al as harmful effects.

o,

We found limited evidence on the effectiveness o@ aogentinterventions forthe prevention

recision, as the effect came from one single study and the

Additional Information

of cognitive decline and dementiain post-stroke patie e evidepce isin line with severallarge

multicomponentintervention studies in the general population id not find an effecton

dementiaincidence or cognitive decline.?®?° However, there are sons why risk factor
modification (both lifestyle and pharmacological) is still warranted oRe, such as secondary

stroke and cardiovascular disease prevention.

Recommendation

We cannot recommend multicomponent interventions (including medications and ﬁ

interventions) solely forthe prevention of post-stroke cognitive decline or dementia.

Quality of evidence:
Strength of recommendation: no recommendation

(This recommendation only relates to the cognitive effects of multicomponent interventions)




Expert Consensus Statement

All but one of the writing group agreed that:
Monitored multicomponent interventions, cannot be recommended for the prevention of cognitive

decline or dementia following stroke alone, but there are other potential health benefits associated

Pith these lifestyle interventions, such as the prevention of future cardiovascular disease or recurrent




Table 3. Summary of fin@in

future cognitive decline or d

4?

Monitored multicomponentinterventions (lifestyle and pharmacological), compared to usual care for prevention of

%,

Certainty assessment Number of patients Effect Quality of Importance
evidence
Number | Study design | Risk of | Inconsistency | Indirectnes cision | Other Monitored Usual Relative Absolute
of bias considerations | multicomponent | care (95% Cl) (95% Cl)
studies interventions
Coghnitive decline (statistically significant decrease of function in at least 2 of § cognjtive domains)
1 randomised | not not serious serious very serious 8/76 (10.5%) 10/83 ORO0.86 15 fewer | @OO0O IMPORTANT
trials serious (12.0%) | (0.32t02.30) | per1.000 | VERY LOW
(from 78
fewer to
119 more)

Cl: confidence interval; OR: odds ratio




PICO 4: In people witha histi troke, does cognitive training, compared to usual care prevent: future cognitive decline orfuture dementia?

Analysis of current evidence j

The intervention of interest was cognitive tra could include both electronic/computerised trainingand more traditional pen-and-paper based training platforms.

We used the definition of cognitive training developed for Coclarane reviews in the field: ‘Cognitive training involves guided practice on a set of standardized tasks designed

to reflect particular cognitive functions, such as mem ion, or problem solving’.3° As with other PICOs in this section, we pre-specified that we would only include

randomised controlled trials (RCTs) and required a minimu @rticipants perarm. Finally, we pre-specified that duration of follow-up should be at least six months to

Q

The literature search did not identify any suitable RCT directly add ressin@7 questioni.e. we found no RCT investigating cognitive training as the sole intervention

demonstrate convincing sustained cognitive benefit.

and including more than 50 participants per group overa period longerth

Additional Information @

A number of trials of cognitive training with sample sizes and intervention periods less tha pre-spglified thresholds are available and are summarized in various

reviews.3132n general, trials of cognitive training in stroke have reported low quality evidence for, begeaficial effects. Trials generally investigated the effects of
cognitive training for remediation of cognitive impairments, ratherthan our outcomes of interest of €0gn4 ecline or dementia. Ingeneral, outcomes were assessed
shortly afterintervention and benefits demonstrated may be smallerthan a minimal clinically important @c Trials mainly targeted single cognitive domain deficits
such as aphasia and neglect and are less relevant to our PICO question of global prevention of cognitive decli e (Bfertothe section of this guideline on treatmentfora

discussion of the evidence on cognitive rehabilitation for prevalent cognitive impairments. O

Severalrecentreviews have investigated the effect of cognitive training in healthy older adults or in people with mild cogn™ v@ment and have been summarizedin

an overview by Gavelin®3. Meta-analysis reported effect sizes ranging from Hedges’ g= 0.13 to 0.64 in healthy adults (19 revie #=0.32 to 0.60 in people with

mild cognitive impairment (5 reviews), favouring cognitive training compared to active or passive control groups. The quality of evide rafiged from critically low to

medium. Sample sizes of most studies were small to medium, and only few trials had follow-up periods longerthan 6 months or reporgft @ incidence. Itis unclearif



these benefitstranslateﬁtained effect of prevention of dementia. Itis also debatable whetherevidence from healthy olderadults can inform post-stroke care.
i

People living with stroke, es those with stroke related impairments, may need more adaptations of cognitive training interventions.

Observational studies suggestthate 6ognitive ly stimulating activity and social interactions can protect against cognitive decline and dementia.3*3>3¢ These
associations have also been observedins (mrts.”’38 However, we must be wary of making causal inferences. Although not within the scope of our PICO, an RCT of
103 patients admitted to a neurorehabilitati % stroke) reported that patients offered enriched activities had largerimprovements in cognitive scores at

discharge and 3 monthsthan a control group offered usual wagd-based activities.3°

Recommendation

There is continued uncertainty overthe benefits and limitations of cO8hj ining for the prevention of cognitive decline and dementiain people living with stroke.

Quality of evidence: O

Strength of recommendation: No recommendation

Expert Consensus Statement

All but one of the writing group agreed that:
Cognitive training could be considered following stroke as part of a broader rehabilitation package. However, #asedgn the current available literature, there is no evidence

that cognitive training, as a single intervention, has aclinically meaningful or sustained benefit for prevention of cog




PICO 5: In people with f post-stroke dementia does, stopping pharmacological management of vascular risk factors (de-prescribing), compared to continuing
these medications prevent: f @itive decline orimprove health related quality of life?

Analysis of current evidence 6

For this PICO the population of interest and @ rE different to the other PICO questions in this section. Here, we are concerned with people living with a post-stroke

cognitive syndrome and the intervention is stoppifg existing medication rather that starting a new medication. We separately considered blood pressure managementand

statins. As with other PICOsin this section, we pre-specifi twe would only include randomised controlled trials (RCTs) and required a minimum of 50 participants per
arm. O
Pharmacological treatment of vascular risk factorsis an important frate preventrecurrent stroke and cardiovascular disease following stroke. As vascular risk factors

and associated (cerebro-) vascular disease are related to cognitive impalfm®&gal/ de mentia, control of hypertension and dyslipidaemiais generally recommended for

almanagement of dementia suggested this advice should also apply to people living

org e expectancy the risk-benefit of managing vascularrisk is less clear.

dementia prevention. Arecent European Academy of Neurology guideline o
with mild-moderate dementia.*° For people with severe dementia and anticipated
Id

Pharmacological treatment of vascular risk factorsis associated with adverse effects@n potentially have a detrimentalimpact on cognition. For example,

antihypertensive drugs hypothetically increase the risk of cerebral hypoperfusion that couff en cognition.

Our literature search did not identify any RCT on the cognitive effect of withdrawal of antihypertéfisi ationin people with post-stroke dementia. There were RCTs

describing antihypertensive withdrawalin people living with dementia and stroke and these are consid Additional Information section below. The literature
search did notidentify any RCT on the cognitive effect of statin withdrawalin people with post-stroke de

)?ﬁffe rentiated dementia.
(/%
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Additional informatio

Antihypertensive withdraw. ound two RCTs describing antihypertensive drug withdrawal and cognitive effects, these did not fulfil our selection criteria. One trial only

investigated stopping of pre-exiSi f/ rtensives in the acute phase (first seven days) of stroke.*! The other trial recruited older adults with mild cognitive impairment
ﬁo;

but free of stroke.*? Both studies ass short-term cognitive outcomes (three months and 16 weeks, respectively). A Cochrane meta-analysis on antihypertensive

deprescribing concluded thatthereis ins Gidence regarding the effect of antihypertensive drug withdrawal on cognitive function and prevention of dementia.*?

A prospective observational study evaluated whe!herdiscon igtlation of antihypertensive medication was associated with memory complaints or incident dementiain

community-dwelling older people (70-78 years) durin s of follow-up.** Of 1451 participants with available follow-up information, 85 stopped antihypertensive
Qup (13.4% vs 6.2%, P=0.02), while mortality was similar (16.5% vs 13.9%, P=0.52). Antihypertensive

plaints. Notably, around roughly 15% of included participants had a history of stroke. The

medication. Dementia occurred more often in the discontin

discontinuation was not associated with change in subjective

theoretical concern overantihypertensives causing harmful cerebra ~Q sionis not consistently proven, forexample in an RCT of 62 people with cerebrovascular

erebralperfusion.45

Statin withdrawal: There is a very limited literature on the effects of statin withd @16 Cochrane review on statin withdrawalin patients with dementiafound no
suitable studies addressing this question.*® Notably, in an RCT on statin withdrawalin 'Wﬁ short life expectancy of less than one year, without a recent history of

cardiovascular disease, (22% were cognitively impaired), patientsin the discontinuation gr ad slig improved quality of life.*’

small vesseldisease intensive blood pressurelowering did not significan

Recommendation 6/



There is continued uncertainSo the benefits and risks of continuing treatment with antihypertensive or statin medications compared to withdrawal of these medications
for cognitive or quality of life o %ple living with post-stroke dementia.

Quality of evidence: Q

Strength of recommendation: Norecommen /‘

Expert Consensus Statement

Given the beneficial effect on cardiovascular disease/stroke preventio@o lear signal of cognitive harm, pharmacological vascular risk factor management should be

continued in patients with mild to moderate post-stroke dementia.

In people living with more advanced dementiaand short life expectancy, where the @ial harms and burden of treatment may be greater than any vascular protection,

the benefits of continuing stroke secondary prevention medications are unclear.

Pragmatic trials of deprescribing medications are needed to guide treatment decisions in people ¥ ing/wj anced post-stroke dementia.




DIAGNOSIS
PICO 6: In patients with stroke, do;s%se of cognitive screening, compared to no routine screening, improve stroke care.
Analysis of the current evidence O

In this PICO we consider cognitive assessment, i rticular shortscreening tests, following stroke as an intervention, i.e. does routine screening of stroke survivors improve
outcomes. Forthe purposes of this PICO, we considere ntin the stroke pathway. However, we were particularly interested in cognitive screening performed in the
acute setting as such screeningis recommended in many int@fnagiggal stroke best practice statements and clinical guidelines.*® Ourintention was not to assess the benefits
of clinician directed, targeted cognitive assessment, but rathe@ olicies of routine, standardised screening of all stroke survivors. For consistency of language, we

differentiate screening from more comprehensive assessments or diagndstic formulations.

(g

(2) does cognitive screening change subsequent care pathways? and (3) does cognj

We pre-specified three questions with separate outcomes of interest, (1) dq tivgscreeningincrease the detection of later cognitive syndromes in clinical practice?;

e eningtranslate into health economicbenefits? For this PICO, we only
considered studies that used randomised or quasi-randomised trial designs. é

Although there are many papers describing the diagnostic properties of cognitive screening tdols in e, we found relatively few papers that assessed whether this

cognitive screening made a difference to patient care pathways or outcomes. We found no trials d outcomes relating to diagnosis or the components of stroke

care. One study (Forster 2009)*° assessed resource use as a secondary outcome and is considered furthgf i dditional information section, but as this study used a
multi-component assessment strategy that could include, but did not mandate, cognitive screening, it doe WW PICOinclusion criteria.

&
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Additional Informatiohy
We found fourtrials that we %he topic but not completely aligned with our original question. The trials had differing populations, interventions, and outcomes,
e

so we did not attempt a quantitat 6 The trials had similar methodological limitations and highlight the difficulty in trials of cognitive screening. As stroke-survivor
se

participants had to provide informed c nd hadto be able to complete the relevant assessments, included populations were not representative of unselected stroke

survivors. There were issues with attrition, fg ple inthe OCS CARE trial’®, 821 were randomised but outcomes were only available for467 (57%). All the trials were

under-powered to detect small, but meaningful diff€rehces inimportant secondary outcomes like care-giver burden or satisfaction with care.

The OCS CARE trial*® randomised post-acute stroke-survivo dongain specificcognitive screening using the Oxford Cognitive Screen (OCS) or general cognitive screening

using the Montreal Cognitive Assessment (MoCA). At six months e w@s no difference in stroke impairments, or health related quality of life.

McKinney et al’! randomised 228 four-week, stroke-survivorsto a besp@ ed neuropsychological battery or usual cognitive screening. At six months there was no

difference in function, mental health, or satisfaction with care, although theg @ d towards reduced care-giver strain.

Forsteret al*® randomised 265 stroke-survivors at three monthsto a bespoke ass r@ckage that was not exclusively focused on cognition but could include cognitive
assessmentwhereindicated. Atone yearfollow-up there was no improvement in funchi nd towards improvementin secondary outcomes of care-giver strain,

satisfaction with care and healthcare costs.

Arts etal’? described a pilot of an outpatient physical and cognitive testing program for minor straKe f ruited, 38 received the intervention and reportedincreased
satisfaction but no difference in measures of function, mood or quality of life.
We found a protocol foran ongoing trial (ECO-stroke )3 of amulticomponent assessment administered whel@st rvivors return home. The study will include measures

of clinical effectiveness, cost-effectiveness and process evaluation. :

In assessingthe evidence for this PICO question and for the other diagnosis themed PICO questions in this guidance, there are Q eftualfactors that require

consideration. When cognitive testingis used it can have differing purposes. Forexample, in acute stroke care a brief assessmentcanj etherapersonis at risk of

cognitive problems and likely to require more detailed cognitive assessment laterin the admission. This could be termed cognitive tri eSfing and screeningis the



term preferredin this gug A more detailed assessment may be used to inform a diagnostic formulation, this process is often referred to as cognitive assessment. In

research, cognitive tests mayfde #8ed as outcome measures, a process thatis neitherscreening norassessment.

This PICO did not consider neuropsy icdhassessment which allows for a comprehensive characterisation of cognitive strengths and weaknesses, emotionaland

behavioural changes post-stroke, and bio @ial case formulation to inform a range of management recommendations and treatment pathways.

For our PICOwe included those outcomes rated as critical b writing group. As cognitive screeningis a system based intervention, we prioritised outcomes at the
population level. We recognise that we did notinclude¥fir patient focussed outcome measures such as acceptability and feasibility, but these would be important
considerations forany cognitive screening program. O

The preferred properties of a cognitive test will differ dependingon e of thattest. For example, in the case of a brief screeningtoolwhere a positive result may
tiv

trigger a more detailed assessment, it could be argued that the impera ctas many people with possible cognitive problems as possible even if this risks

unnecessary additionaltesting for some. In this case sensitivity may be pr fecificity.

Related to this point, the potential consequences of afalse positive and false negativ@ uld also be considered. The implications of missing prevalent cognitive
issues (false negative) could include not being referred fortreatment. Whereas wrongly la 2 a pers@n as having cognitive issues risks worry and further unnecessary
testing. The balance of harms will vary in differing healthcare settings and it is difficult to be prescgigtige wheq offering general guidance.



Recommendation

Due to a lack of relevant trials in pdtie ith stroke, there is continued uncertainty overthe

e

benefits and risks of routine cognitive sc improve stroke care.

Quality of evidence:

Strength of recommendation: no recommendation

(this recommendation applies only to routine screening of ati presenting with stroke,

and does notapply to clinician directed assessment)

Expert Consensus Statement

Cognitive screening should be considered as part of the comprehensive assessm@ €

survivors.

However, there are insufficient data to make recommendations around the timing, the
content or the potential benefits of cognitive screening to the patient, their care-givers, and

to healthcare systems.

Further studies describing the effects of routine cognitive screening following stroke are
required. These studies should include acute stroke settings, should record feasability and
acceptability, consider effects on care pathways, and describe care-giver outcomes and health

economics.




PICO 7: In patients with cute or post-acute), whatis the accuracy of Montreal Cognitive Assessment for contemporaneous diagnosis of post-stroke cognitive

impairment or dementia? :

Analysis of the current evidence
For this PICO, and subsequent PICOs in this z‘ection, we will describe accuracy of tests rather than efficacy and we will focus on those cognitive screening tools

prioritised by the module writing group. We will &e the terminology favouredin test synthesis literature®*i.e. ‘diagnostictest accuracy’, but we recognise that the tools we

describe are not diagnosticin their own right. While w hese questions using the PICO terminology, our questions on screening tools are considering accuracy rather

than comparative efficacy of interventions, so in formulatin @uestions ourconcepts of interest were the index test (screening tool), reference standard and condition

o

In clinical practice, a cognitive screening toolis usually used, directly or indj oj@Form a management decision. For example, a person with recent stroke who scores

of interest (inthis case post-stroke cognitive impairmentorde

poorly on a multi-domain screening tool may be referred for more detailed asses twill guide subsequent rehabilitation.>> However, PICO 6 has shown that there is

limited evidence around the test-treatment-outcome paradigm for cognitive testing g s e_Therefore, to help the clinician choose the mostappropriate assessmentfora

given clinical context, an analysis of the test’s properties with a focus on metrics such as sé @ y and specificity can be useful.>®

The methods underpinning the testaccuracy synthesis differin some regards from the standard synth offfals. In particular, the application of GRADE to diagnostic test

accuracy is notas welldeveloped asitis for synthesis of intervention studies. In our GRADE assessment we risk of bias and applicability usingthe QUADAS-2tool”,

we considered internal consistency through visualinspection of forest plots and considered the precision of the 8im stimate. More detaileddescriptions oftestaccuracy
synthesis and reporting are available from Cochrane®® and others. 0

Q)
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settings and clinical groups, includin

The Montreal Cognitive Asse nt )is a brief screeningtool used to detect mild cognitive impairment and dementia and has been used extensively across research
r survivors.>® MoCA assesses a number of cognitive domains, including executive function, memory, attention, language, and

orientation to provide a test score of g#fobalgbgnitive function. However, the MoCA has been criticised due to the necessity of intact visuospatial and language function to
complete the assessment.5° O

We identified 17 studies®!77 that assessedthe diagnostg uracy of the MoCA across a number of settings (e.g., acute, rehabilitation, outpatient, community)in a stroke
population. Stroke aetiology was mixed (9 studies), ischae @ies), or not reported (1 study). The time since stroke onset varied considerably across studies, from <2

days to >12 months. The reference standard was clinical di 0post—stroke cognitive impairment/dementia in 5 studies, cognitive impairment as defined by a

Q

We performed meta-analysesto give summary estimates of the sensitivit

neuropsychologicaltest battery (11 studies), or both (1 study).

ty, using bespoke software.’® It should be noted that across studies, test properties
were described at varying cut-offs of the assessment scale and our summary esti or those cut-offs points that were most common across studies. The majority of

papers had a high risk of bias. Limitations included non-consecutive sampling of stro , study heterogeneity, and unblinded interpretation of either the index test

or reference standard. Similarly, little information was provided on incomplete or missing upplempentary Materials).
We recognise that using screening tool threshold scores to make a cognitive classification is m@ approach. At the individual patient level, scores should be
interpreted in the context of education, cultural background, language, and many other factors. Howev hgeshold score approach is commonly used in practice and

researchand sowe assessed the test properties of MoCA at varying thresholds.

Our summary analyses suggestacommon pattern of test propertiesforthe MoCA whenused in astroke population wit itWity favouredover specificity. Table 7.6 shows

our GRADE assessment of the diagnostic accuracy of MoCA for contemporaneous diagnosis of post-stroke cognitive im ntYAcross 17 studies, using the best fit

sensitivity and specificity threshold if more than one threshold was reported and irrespective of the timeframe of co ﬁ &ing, sensitivity was 0.84 and
4

éhas similar sensitivity of 0.86

specificity was 0.71 (see Figure 7.5). At the lower MoCA threshold of 21-23 sensitivity was 0.84 and specificity 0.78. A higher cut-of



but somewhatlowersp f 0.59. For initial screening of cognition, these properties could be considered acceptable, howeverthe MoCA is not a substitute for clinical

diagnostic assessment. :
While sensitivity was consistent acro[éorted cut-off points, specificity was lower for the higher cut-off of 24-26, suggestingthat the lower MoCA cut-off of 21-23 has
4y

improved overall test properties for post nitive impairment. Similarly, our analysis suggests that the MoCA has better diagnostic test accuracy when used in the
post-acute (>3 months post-stroke) than acut fweve r,therewasacommon issue across studies of inappropriate exclusion of patients with moderate/severe aphasia

or of those who lack the ability to consent, whichleaves poteggial for bias. Therefore, we recommend due cautioninthe interpretation of these findings.

Additional Information O

Diagnostic test accuracy of the MoCA in stroke has been the subjecto rof systematicreviews. Lees etal.”” reviewed the test accuracy of various cognitive screening
tools for dementia or multi-domain cognitive impairment after stroke. In the MoCA, pooled datafrom 6 studies which used the cut off <22/30 reported sensitivity
0.84 and specificity 0.78. A higher cut-off (<26/30) had a lower specificity of0. t hersensitivity of 0.95. These results are broadly in keeping with our synthesis, albeit
our more contemporary review has a greater number of studies included. @

Reviews of MoCA in non-stroke settings are available and the pattern of higher sensitivity ower ificity is consistent across studies.®° It should be remembered that

the MoCA was developed to assess for mild cognitive impairment in community dwelling older, a as not originally intended for use in acute stroke. There is a

literature describingissues with feasibility of assessmentwhen MoCA is applied in the acute stroke sEttigl.%‘dlon-cognitive impairments can compromise completion of the
MoCA and research teams have adopted various approaches to handling partial or fully incomplete MoC nts.”* Arecentdevelopment with application of MoCA is

the need for mandatory training with associated training costs. It remains to be seen whetherthis will change pafferns of MoCA use in practice and research.

Z,
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Recommendation ; :
We suggestthatin post-acute st%gs, screening of cognition using the Montreal
iger

Cognitive Assessment (MoCA) is cons

MoCA should not be used as a substitute hensive clinical assessment.

At the conventionalthreshold fortest positivity, M ning will detect most stroke
survivors with important cognitive issues butat the cost stantial false positives.
We suggestthat a revised (lower) threshold be considere opulations.

Quality of evidence: @
Strength of recommendation:

Expert Consensus Statement

There are inherent limitations to the Montreal Cognitive Assessment (MoCA), which relieson

intact visuospatial and language function for completion.

While the MoCA has acceptable test properties foruse as an initial screeningtestin a stroke
population, consideration should be given to the development of cognition screening tools
that are more acceptable and feasible for those with communication difficulties or spatial

neglect.

Those utilising the MoCA cognitive screening test should be fully trained in its administration.
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Table 4: Summary of fi

impairment or dementia

PICO 7. Assessment of the diagnostic accuracy of Montreal Cognitive Assessmentforcontemporaneous diagnosis of post-stroke cognitive

Participants: Stroke survivors

Settings: Variety (acute and post-acu

Intervention: Montreal Cognitive Assessm

Reference standard: Clinical dementia diagnosis

cA)

multidomain impairment

Test Summary sensitivity Risk  of | GRADE
Summary specificity Bias

Montreal Cognitive | Sens:0.84 (0.78-0.89) High Low!
Assessment (MoCA) at | Spec:0.71 (0.59-0.81) | 2999 particig@nts
best performing 1428 PSCI
reported threshold
MoCA ‘acute’ Sens:0.86 (0.80-0.90) | Tenstudies High !
time period Spec:0.61 (0.43-0.76) | 1518 participants

991 PSCI O
MoCA ‘post-acute’ Sens:0.86 (0.74-0.94) | Five studies High Low!?
time period Spec:0.80 (0.66-0.89) | 885 participants

318 PSCI
MoCA threshold Sens:0.84 (0.72-0.92) | Tenstudies High Low!?
22 (+/-1) Spec:0.78 (0.64-0.88) | 1327 participants

541 PSCI
MoCA threshold Sens:0.86 (0.78-0.92) | Sevenstudies High Low?




25 (+/-1) :0.59 (0.46-0.72)

1672 participants
887 PSCI

1. Downgradeddue torisk of bias and | @ precision.

Acuterefers to less than 3 months since strok

PSCI = Post-stroke cognitive impairment (includin

ke dementia)



PICO 8: In patients with cute or post-acute), whatis the accuracy of Folstein’s Mini-Mental State Examination for contemporaneous diagnosis of dementia?

Analysis of current evidence
In this PICO question we describe the a€Curagy of Folstein’s Mini Mental State Examination (MMSE)®? when used in the stroke context. The synthesis of test accuracy data is

differentto that of the standard interventio @ . Adiscussion of the methods that underpin ourapproach is providedin PICO 7.
MMSE was developed asascreeningtestfor dementiao ears ago and has also been widely used as an outcome measure in therapeuticstudies. It consists of a

number of items, with total possible score of 30, covering doffains of orientation, memory, and praxis. MMSE has been criticised because it does not assess executive
function or language in detail.?3 é

We found 16526364,70,71.74,7584-92 g  djes that had assessed the test accufa MMSE, 6 against a clinical diagnosis, 10 against a neuropsychological test battery with the
reference standard being dementia (4 studies), cognitive impairment (9 stu r bath (2 studies). Stroke aetiology was mixed (9 studies), ischaemic (5 studies), or not
reported (2study). Study setting varied and included acute inpatient, outpatient,cq ity, and rehabilitation services. Time since stroke was also variable between studies,

ranging fromless than 7 days to overa year and study size ranged from 51 to 300.

Usingthe QUADAS-2tool?’, we found that all papers had a high risk of bias. Limitations included non-g@ifse cutive sampling of stroke survivors, study heterogeneity,

handling of missing data, and unblinded interpretation of eitherthe index test or reference stand@rd fSu entary Materials).

We performed meta-analyses to give summary estimates of the sensitivity and specificity. It should be no@c oss studies, test properties were described at varying
cut-offs of the assessment scale and our summary estimates are for those cut-offs points that were most comrffon studies. The need for caution in applying

standardised thresholds at the individual patientlevelwere discussed in PICO 7 and also apply here.

Table 8.6 shows the summary estimates of sensitivity and specificity. Across 16 studies, using the best fit sensitivity ans sp@cifidity threshold if more than one

*
threshold was reported and irrespective of the timeframe of cognitive screening, sensitivity was 0.73 and specificity wasdl 62 [gee Figure 8.5). At the standard

Oy



MMSE thresholds of 22 ivity was 0.68 and specificity 0.82. Higher cut-offs of 25-27 had similar performance with marginally lower specificity (sensitivity 0.70 and

specificity 0.76). :
Sensitivity and specificity clearly vari{éng to the cut-off chosen, but there was a consistent picture of generally higher specificity but lower sensitivity, with

sensitivity slightly higher and specificity lo Oute ratherthan chronic time periods. Despite the clinical heterogeneity and potential bias issues, studies gave

/\

Additional information \ i?
The MMSE has been the focus of previous reviews, forexa eePetal (2014)7° reviewed cognitive screening tests for dementia or multi-domain cognitive impairment
afterstroke, based ona literature searchin Jan 2014. They poo @m 12 studies which used the MMSE and with cut-off <27/30 reported sensitivity 0.88 and

hi

consistent findings across severalsettings.

specificity 0.62. Alower cut-off (<25/30) had lower sensitivity but icity (0.71 and specificity 0.85).

Diagnostic test accuracy reviews and meta-analyses of MMSE are available for no/@opulationsﬁ’f“'94 Testaccuracy metrics are broadly similar to those reportedin our

stroke analysis. These reviews conclude that MMSE may have utility for assessing posSi njga butis less useful forassessing for mild cognitive impairment. Evenfor
the assessment of dementia, MMSE is imperfect and not a substitute for detailed clinical a ent.

Most test accuracy analyses have considered screeningtoolsin isolation. This is partly because of the | ies comparing two test strategiesin the same population.

For the clinician faced with multiple test options, the question of importance is often ‘which testis better’. view used anetwork approach to indirectly rank the

test properties of MoCA and MMSE in the stroke setting. Usingthis approach, MoCA at threshold <26/30 appearegfoj#8ve the best true positive rate, whereas MMSE at

threshold <25/30 appeared to have the best true negative rate.?® The most appropriate testin a particular situation W onthe relative consequences of false
positive and false negative screening results.

C..
g



The MMSE has similar f ssues as described forthe MoCA, particularly with regards to acute assessmentwhen a patientis unwellor has stroke related
r

impairments.®® MMSE has co restrictions and is not free to use forall, some centres nolonger use the testroutinely for this reason.

Recommendation jo

We suggestthatin acute and post-acute stroke!ettings, scregning of cognition using Folstein’s Mini-Mental State Examination (MMSE) be considered.

MMSE should not be used as a substitute forcompr clinical assessment.

At the conventionalthreshold for test positivity, MMSE scre%clude most stroke survivors with no important cognitive issues, but at the cost

%o

Quality of evidence: @
Strength of recommendation:

of substantial false negatives.

Expert Consensus Statement

There are inherent limitations to the Mini Mental State Examination (MMSE), which relies on intact visuospatial guage function for
completion.

S

While the MMSE has acceptable test properties for use as an initial screeningtestin a stroke population, consideration shou@v to&he
AI n

f

development of cognition screening tools that are more acceptable and feasible for those with communication difficulties or spa
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Table 5. Summary of findingir 08. Assessment of the diagnosticaccuracy of Folstein’s Mini Mental State Examination for contemporaneous diagnosis of post-stroke

cognitive impairment or demen#

Participants: Stroke survivors

Intervention: Mini Mental State Examination (MMSE)

.

Settings: Variety (acute and post-acute)

403 PSCI

Reference standard: Clinical dementia diagnosis or multidofifai pairment
Test Summary sensitivity N particip Risk of Bias | GRADE
Summary specificity N with demenfila
MMSE all studies at| Sens:0.73 (0.62-0.82) | Sixteenstudies [ Low!?
‘best’ performing | Spec:0.79 (0.72-0.85) | 1655 participants O
reportedthreshold 660 PSCI
MMSE ‘acute’ Sens:0.80 (0.66-0.89) | Nine studies High L
time period Spec:0.74 (0.59-0.85) | 806 participants O
393 PSCI
MMSE ‘chronic’ Sens:0.60 (0.74-0.94) | Four studies High Low?
time period Spec:0.81 (0.66-0.89) | 651 participants
211 PSCI
MMSE threshold Sens:0.74 (0.58-0.85) | Sevenstudies High Low?
23 (+/-1) Spec:0.82 (0.78-0.86) | 704 participants
257 PSCI
MMSE threshold Sens:0.72 (0.56-0.84) | Nine studies High Low?
26 (+/-1) Spec:0.76 (0.62-0.86) | 951 participants




1. Downgradeddueto il@f precision
hsfin

Acuterefers to less than 3 mo troke
PSCI = Post-stroke cognitive impairme, Cw’ng post-stroke dementia)



PICO 9: In patients with cute or post-acute), whatis the accuracy of Addenbrooke’s Cognitive Examination (ACE) for contemporaneous diagnosis of dementia?

Analysis of the current evidence
In this PICO question we describe the acc ae various iterations of the Addenbrooke’s Cognitive Examination (ACE)°® when used in the stroke context. The synthesis
h

of testaccuracy data is differenttothatof t intervention review. A discussion of the methods that underpin our approachis providedin PICO 7.

The Addenbrooke’s cognitive examination (ACE) was originglly eIoped to overcome some of the recognised limitations of the MMSE by being more sensitive to mild
dementiaand able to differentiate between dementia subtyp ﬁlly Alzheimer’s disease and fronto-temporal dementia. Subsequent adaptations of the ACE include

the Addenbrooke’s Cognitive Examination-Revised (ACE-R) and AQE-111)'2&8E The ACE has 21 questions, covering five different cognitive domains: attention/orientation,
memory, language, verbalfluency, and visual perceptual / visuospatial s@ otal score is 100, and the thresholds used to diagnosis dementia are typically 82/83 or 88.

We found four studies® 74880 that assessed the accuracy of versions of the ACE in sffo wo used clinical diagnosis and two used a neuropsychological test battery with
reference standard being dementia (1study) or cognitive impairment (3 studies). The four, @ dentified varied in study setting and included acute inpatient, community,

and rehabilitation services. Time since stroke was variable between studies, ranging from les€than 1 s to >12 months and study size ranged from 18 to 91.

Usingthe QUADAS-2tool’?, we found that all studies had high risk of bias.. Limitations included study het @? ,unblinded interpretation of eitherthe index test or

C..

O

reference standard, and handling of missing data. (Supplementary Materials)



Giventhe heterogeneityin tS ent, application, scoring, and setting we did not attempt a meta-analysis of ACE test accuracy data. Table 9.3 describes the sensitivity and

specificity of the four studies f n f #hresholds. Sensitivity and specificity varied across studies and according to the threshold chosen, with sensitivity being higher

and specificity lower for higher thre . need for caution in applying standardised thresholds at the individual patient level were discussed in PICO 7 and also apply
V,

here. Ouroverall GRADE assessment was 0 quality of evidence due to heterogeneity, inconsistency, imprecision, and risk of bias.

Additional information

There are reviews of the test properties of various iteratj CE in non-stroke settings. The mostrecent review reports a limited literature on the accuracy of the newer
versions of the test.®® Where data are available, there is a patife sensitivity and specificity varying across studies and thresholds used to define test positive results, with
sensitivity being higher and specificity lower for higher thresh@ds. results are similar to those seenin our stroke accuracy synthesis.

There s less published literature on feasibility and acceptability of ACE based mentin stroke settings. The ACEis a longertest than MMSE and MoCA although offersa

more detailed assessment, thus it would not seem suitable for use in a time preé cute environment. In one of the papers that included both ACE and MoCA, the ACE

had a longer administration time, but this did not improve the accuracy comparedto .74 ACE is available for use at no cost to the user. Free to access training is

available, forexample: https://www.mvls.gla.ac.uk/aceiiitrainer/register.aspx, but no parting program is mandated by the test developers.



Recommendation

We suggestthatin acute and po e settings, screening of cognition with one of

C
the versions of the Addenbrookes Coggftive Btamination (ACE) can be considered.

ACE should not be used as a substitute fo oensive clinical assessment.

Test properties are sensitive to the threshold used to defin positivity, but there were

insufficient data to make recommendations around the op | cut-off foruse in stroke.

Quality of evidence: OO

Strength of recommendation:

Expert Consensus Statement

There are inherent limitations to the various versions of the Addenbrookes Cognit

Examination (ACE), which all rely on intact visuospatialand language function for completj

Acceptable test properties forthe ACE have not been established for use as an initial
screeningtestin a stroke population and consideration should be givento the development
of cognition screeningtools that are more acceptable and feasible for those with

communication difficulties or spatial neglect.

Those utilising the ACE cognitive screeningtestshould be trained in its administration.

Further comprehensive cognitive assessmentis recommended in the event of a positive ACE

testresult and findings should be shared with the stroke care team.




Table 6. Summary of fi PICO9. Assessment of the diagnosticaccuracy of iterations of the Addenbrookes Cognitive Examination (ACE) for contemporaneous

diagnosis of post-stroke cognifiv pairmentordementia

Participants: Stroke survivors
Settings: Variety (acute and post-acu
Intervention: Addenbrookes Cognitive Exa @
Reference standard: Clinical dementia diagnosis @@ multidomain impairment
Study ACE version | Setting N with of | GRADE
Diagnostic PSCI
cut-off
Morrisetal. | ACE-R<75 | acute 51 /61 Very low?
(2012) inpatient (84%) | SpecO.
ACE-R<82
Sens0.80
Spec0.40
ACE-R<88
Sens0.90
Spec0.20 @
Pendlebury | ACE-R<88 | community 39 /91| Sens0.56 | High
etal. (2012) (stroke and | (42%) | Spec100
ACE-R<90 | TIA)
Sens0.67
Spec0.98
ACE-R<92
Sens0.72
Spec0.79
Goncalves | ACE-R <72- | neurology 18 /18 | Sens100 High O
etal. (2015) | 73 department | (100%) | Spec0.92 0
Lees et al. | ACE-111<82 | rehabilitation | 27 /51 | Sens0.93 | High O
(2017) unit (53%) | Spec0.11 /\ .






PICO 10. In patients wi (acute or post-acute), whatis the accuracy of the Oxford Cognitive Screen (OCS) for contemporaneous diagnosis of dementia?
Analysis of the current evidence /
Inthis PICO question we describe the accu Qe Oxford Cognitive Screen (OCS)'°°when used in the stroke context. The synthesis of test accuracy datais different to that

of the standard intervention review. A discu methods that underpin our approachis providedin PICO 7.

The Oxford Cognitive Screen (OCS) has been specifically d ed to screen for domain-specific cognitive impairments after stroke. The OCS consists of 10 subtests that

screen for impairmentsin five domains: language, attentio emory, praxis and numeric cognition. As the primary aim of the OCS is to detect domain-specific post-stroke

impairments and notdementia, the OCS has been validate his §pecificpurpose.

assessment and/or detailed neuropsychological battery. The lack of pu@lis ata may reflect the rationale that motivated development of the OCS, to move away from

We did not identify any studies that were aligned with our test §cc ra&radigm of comparing OCS to a reference standard diagnostic formulation based on clinical

dichotomous assessments of impaired/non-impaired and offer clinicians a dg )Vad@main summary of the presence and severity of cognitive impairments.

Q

We identified three studies thatinvestigated the sensitivity and specificity of the OCS subtests relati

Additional information

single-test reference standards for domain-specificimpairment.1®
102 |0 addition, we identified two studies investigated the ability of the OCS to discriminate stro om healthy controls.1031% All these data suggest that OCS can
offer valid domain-specific assessment. However, while these methods of validation are appropriate, t answer our question of interest around test accuracy for
cognitive syndromes. In particular, the accuracy of the reference standards used inthese studies are deba&] iscrimination of stroke survivors and healthy controls is

not necessarily a good proxy for discriminating presence and absence of domain-specific cognitive impairment.

The OCS was designed to be inclusive for stroke patients. Multiple choice options are provided so that patients with expr

anguage difficulties can provide responses
whenever possible. Executive function is evaluated with a trail makingtest that does notrequire intact alphanumericknowledge® i ﬂ, stimuli are presented centrally
in the visual field as much as possible so that patients with visuospatial difficulties can complete the test. Two studies have suggested igclusive design translatesinto

better completion rates relative to the MoCA and MMSE.1%11% For example, in an Italian study of sequential admissions to stroke r i@ OVCS could not be fully



describing properties of OCS s biased by exclusion of stroke survivors with deficits that may interfere with testing. The OCSis available free of charge for all clinical use

and publicly funded research. ONii %ccess training in administration is available (https://www.ocs-test.org/how-to/).

completedin three of 3@(& while MMSE was not possible in six.1? It should be noted that compared to the othertests considered (MoCA, MMSE, ACE) the studies
e

Recommendation f
There is insufficient published evidence to asseSS the accuragg of the Oxford Cognitive Screen (OCS) for contemporaneous
diagnosis of dementiain the stroke setting.

Future research should assess the diagnostic accuracy an t@the OCS for post-stroke cognitve syndromes.

Quality of evidence: O

Strength of recommendation: norecommendation @

Expert Consensus Statement

The Oxford Cognitive Screen (OCS) offers advantages over other screeningtoolsin terms of ease g pletion and feasibility for stroke

survivors with physical, language or visuospatial impairments.
Testaccuracy studies of the OCS as a screen for post stroke dementia are required.
Those utilising the OCS should be trained in its administration. 0

Further comprehensive cognitive assessmentis recommended in the event of a positive OCS and findings should be shared wiith th g

stroke care team.




PICO 11. In patients wi (acute or post-acute), whatis the accuracy of remote assessment for contemporaneous diagnosis of dementia?

Analysis of the current evidence /

Inthis PICO question we describe the accu mote (notin person) cognitive assessment whenused in the stroke context. Remote assessment could include telephone,
video-based, or real time online assessmem@ tinclude postal questionnaires in the remit. The synthesis of test accuracy data is different to that of the standard
intervention review. A discussion of the methods&

derpinourapproachis provided in PICO 7. We used the search strategy and synthesis of arecent reviewon the topic

of telephone cognitive screening and extracted the pa ificto stroke.1®

Various cognitive screening tools have been described that can be @ver the telephone orvideo conferencing platforms. We found four papers describing the accuracy
\ @nd no suitable papers describing video-based cognitive assessment for diagnosis of dementia

o,

Ingeneral, the papers had low risk of bias, but the varying proportions with deme 'a@tthat notall the populations studied are applicable to real world stroke practice.

of three different telephone-based testsin a stroke population.?”-1°

following stroke.

We did not perform meta-analysis to give a summary estimate of test accuracy, due to the'$gfall nu of studies and heterogeneity inthe tests. Importantly, even when
tests are described by the same name, they may have differing content. This is not unique to tele as ent, forexample, tests described as ‘short-form MoCA’ differ

in the componentitems across the included studies.*°

Pendlebury etal. describedthe performance of three telephone screeningtools —the Telephone Interview for nitiy® Status(TICS), the telephone-based Montreal Cognitive
Assessment (t-MoCA) and a shortened version of the t-MoCA.%7 Across 68 stroke survivors. There was a pattern of@nsitivity for detection of multi-domain cognitive
problems, but lower specificity. Zietemann et al.2°® described the performance of the TICS and t-MOCA in 105 participafts,0%h® DEDEMAS (Determinants of dementia after
stroke) cohort. Both tests had reasonable sensitivity, but the t-MOCA had better specificity. Wong etal. assessed the sho W10CA on 104 participants of the STRIDE
(stroke Registry Investigating Cognitive Decline) cohort.?® Desmond et al assessed the TICS in 72 stroke survivors. In both i r® was reasonable accuracy with

sensitivity betterthan specificity.®’



Our summary analyses common pattern of test properties for the telephone-based screening tools when used in stroke. Sensitivity tends to be high, with lower

specificity and no clearly su est. This implies that telephone assessment using these tools will detect most stroke survivors with dementia but at the cost of false

positive screening tests. The re benefits of false positive and false negative diagnoses need to be considered for the person being assessed. Patients with a
false positive test may require furth orefletailed cognitive assessment. Patients with a false negative diagnosis may miss early intervention, but at present there is no

proven intervention. Forinitial screening @hese properties are acceptable, but the telephone assessmentis not a substitute for clinical diagnostic assessment.

/\

With the social distancing and other restrictions impose€d b Covid-19viral pandemic, remote assessment of stroke survivors isincreasingly used inresearch and in clinical

Additional information

practice. While the literature on stroke-specificremote cogfitiffe asfiessmentis limited, there is a more robust evidence base fortelephone assessment of generaland older
adult populations. A recent review found 34 papers describin diff@8rent telephone-based cognitive assessments.%¢ TICS was the most studied assessment tool and
propertiesin olderadults were similar to those seen in stroke, with h @vityand lower specificity. However, properties could be altered by changing the threshold that

defines a ‘positive’ test. This review identified limitations of telephone t that are relevant to stroke populations. Telephone testing makes assessment of visual

spatial function more difficult than in-person, pencil and paper testing. | feasibility of telephone testing may be reduced when used with people who have
hearingimpairment. @

There is less supporting literature around video-based cognitive assessment. A recent review fo 2 stydies that included mixed populations and compared video to
standard in-person assessment.'!! The review authors reported that performance on certain tests f#ferent when using a video-based platform, although differences

were modest and may not have clinical importance. They concluded that best practice guidance is need@ideo-based cognitive screening. A study of stroke survivors

/)(/0
Q...
/)
70

comparing in-person and video-based MoCA performance reached similar conclusions.!?



Recommendation :
We suggest thatin post-acute stroi%, telephone-based screening of cognition

can be considered.

Telephone-based cognitive screening is notQ i forcomprehensive clinical

assessment.

At conventionalthresholds for test positivity, telephone- scr@ening willdetect
most people with important cognitive issues but at the cost o nfal false
positives. @

Test properties are sensitive to the threshold used to define test positivi y

were insufficient datato make recommendations around the optimal cut-off for

stroke.

Quality of evidence:

Strength of recommendation:




Expert Consensus Statement

There are inherent limitations to telephoannitive screening, buttelephone

screening can be usefulin situations where in-p€rson assessgent is not practical.

Video call based cognitive screening shows promise in stroffe rtherstudies and best

practice guidance around application and interpretation of re

i ded.
Consideration should be given to the development and validation of s%hone or

video call cognitive screeningtools or protocols.
Those utilising remote cognitive screening tests should be trained in their administr@

Further comprehensive cognitive assessmentis recommended in the event of a positive

screeningtestresultand findings should be shared with the stroke care team.




Table 7. Summary of fi

stroke cognitive impairment

PICO 11. Assessment of the diagnostic accuracy of iterations of remote (telephone) assessment for contemporaneous diagnosis of post-

entia

Participants: Stroke survivors

Settings: Variety (mostly post-acute)

Intervention: Telephone-based cognitive sd @ b

Reference standard: Clinical dementia diagnosis

multidomain impairment

Test Summary sensitivity Risk  of | Quality
Summary specificity bias
Telephone Interview for | Sens:0.92 (0.59-0.99) High Very low?
Cognitive Status (TICS) Spec:0.67 (0.49-0.81) | 242 particigants
26 dementia
Telephone-based Sens:0.98 (0.25-1.00) | Two studies High low!?
Montreal Cognitive | Spec:0.73 (0.43-0.91) | 169 participants
Assessment (t-MoCA) 20 dementia
Short form of t-MoCA Sens:0.93 (0.59-0.99) | Two studies Unclear

Spec:0.63 (0.46-0.78)

172 participants

63 dementia

1.Downgraded due torisk of bias, inconsistency, imprecision, indirectness.
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Treatment

PICO 12: In people with post-stroKe impairments, do cholinesterase inhibitors, compared to placebo, delay cognitive decline or progression to dementia; improve

behaviouraland psychological symptoims, regse caregiverburden and/or cause adverse effects?

/\

In this section we considertreatments for stroke surviv@rs an established cognitive syndrome, either post-stroke cognitive impairment or dementia. Currently, there is

Analysis of the current evidence

no pharmacological treatment approved for post-stroke co airment. Efficacy of cholinesterase inhibitors in mild to moderate Alzheimer’s disease is established,

and donepezil, galantamine, and rivastigmine are approved fo tictreatmentin Alzheimer’s and other dementia types.!*>!1> Here, we aimed to evaluate the

potential utility of cholinesterase inhibitors in post-stroke cognitive @t. We pre-specified outcomes of interest relating to cognitive decline, behaviouraland

psychological symptoms (BPSD), caregiver burden, adverse effects (AE).

We found severaltrials of cholinesterase inhibitorin vascular dementia but only one @i h a specific focus on post-stroke cognitive impairment. Narasimhalu et al.11®

functions). There were no differences concerning global cognitive evaluation, function and activitd i ing, behaviouraland psychological symptoms. There were no

relevantadverse eventsreported. Impact on caregiver outcomes was not studied. The study was low risifof across all domains but with a single, under-powered study

there were serious concerns over precision and publication bias. O

C..

e,



Additional informatio

We found seven randomized¥rigfs d ing the use of cholinesterase inhibitors in vascular dementia (donepezil, three trials n=219317-119; rivastigmine, two trials

n=750'2%121 3nd galantamine, two =2880'22123) 'While most of the trials assessed adverse events and cognitive outcomes, very few evaluated behavioural effects, and
none assessed the impact on caregiver®elatg outcomes. Some of those studies included patients with previous stroke, 118119120123 g5 these data are relevant to our PICO
guestion, but subgroup analysis restricted to @ bants with stroke was not possible. Precise subtyping of dementiais difficult and in older adults mixed pathologies are
common, so the interpretation of data in a ‘vasculg démentiareview needsto be mindful of this. One open trial with 73 patients studied caregiver reported outcomesin
multi-infarct dementia, but the outcomes of interest for ysis were not evaluated.'** A recent Cochrane review performed network meta-analysis of trials using
cholinesterase inhibitors (including the Narasimhalu trial of gpost:stroke population) and found varying quality evidence that donepeziland galantamine may improve

cognition compared to placebo, but the effect may not be suffitien rge to be clinically important.??° There was low certainty evidence that rivastigmine had no

significant effect on cognition. There was moderate certainty evideffice tdat donepezilat higher dose and galantamine may increase adverse events but not serious adverse

events.

We found one trial of donepezilused in the monogeniccondition Cerebralautosorta antarteriopathy with subcortical infarcts and leucoencephalopathy (CADASIL)
(168 participants, a proportion had previous stroke or transientischaemic attack).*6 T! ogroffers a model of pure vascular dementia, due to cerebral small vessel
disease, in a younger population unlikely to have co-existent age-related Alzheimer’s pathol@gy. s nosignificant difference in the primary cognitive endpoint of

provements in executive function, butthese had noimpact

on instrumental activities of daily living. This suggested that even though there may be a small biologica treatment had no clinically meaningful effect.

Although with a lower degree of evidence compared to Alzheimer’s disease (based on asingle study or in post%ofAlzheimer’s Disease orvasculardementia
I

@mentia).127
Q..

e,

subgroups trials), utility of cholinesterase inhibitors has been reported for mixed dementia (Alzheimer’s disease plus



Recommendation ; :
In people living with post-stroke c%pairme ntthere is continued uncertainty over the benefits and risks of cholinesterase inhibitors for

cognition, behaviouraland psychologica @ys, activities of daily living and caregiverburden.

/\

Strength of recommendation: No recommendation

Quality of evidence:

Expert Consensus Statement ; 9 :

In people living with post stroke dementia, any beneficial effect of cholinestera! itorsis likely to be modest, and perhaps not clinically

relevant, the risk of adverse events should also be considered.

In a predominantly vascular cognitive impairment the effect of these drugs is minimal, but many adults with stroke have other
neurodegenerative diseases that may benefitfrom cholinesterase inhibitors.
We recognise that excluding co-existant Alzheimer’s disease or other neurodegenerative processes jcult in older adults with stroke and

if the diagnosis is of probable mixed pathology then cholinesterase inhibitors may be considered.

C..
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Table 8. Summary of fi

(neuropsychiatric

inventory)

(25 in each arm)

baseline:

0.1(-2.6t02.9)

from baseline:

-0.31(-0.9t0 0.9)

Participants: Post-stroke cogni ent
Settings: At least 6/12 following
Intervention: Rivastigmine
Comparator: Placebo
Outcome No of Effectpl o Effect Quality of
participants (n=25) tervention evidence
6) (GRADE)
Cognition One trial, n=50 Mean change from | Me&hch Very low?
(ADAS-Cog) (25 in each arm) | baseline: from badgli
-2.8(-5.1t0 0.3) -0.6(-3.1to
BPSD One trial, n=50 Mean change from | Mean change r 1

o4

Adverse events

One trial, n=50

(25 in each arm)

N (%) with AE
10 (40%)

N (%) with AE
9 (36%)

Very low!?

1.Downgraded due to serious imprecision; publication bias

PICO 12. Assessment of cholinesterase inhibitors for post-stroke dementia.



PICO 13: In people with ke cognitive impairments, does memantine compared to placebo, delay cognitive decline or progression to dementia, improve

behaviouraland psychologic toms, decrease caregiver burden and/or cause adverse effects?

Analysis of the current evidence j

Memantine, aglutamate NMDA receptor anﬂQ{%pproved foruse as a symptomatictreatmentin moderate to severe dementia due to Alzheimer’s disease, and can

be used alone or added to cholinesterase inhibitd¥s.2® We werg interested in the potential utility of memantine in post-stroke cognitive impairment and we specified

outcomes relating to cognitive decline, BPSD, caregive igs® 1’. AE.

We found no study specifically describing the effect of me man%—stroke cognitive impairment without dementia.

Additional information O

We found three studies of memantine in vascular dementia (n=928). Two studies cifically consider post-stroke populations,*?®13° and the third evaluated only

&

of participants with previous stroke. The review reported moderate to low quality evidence@fat me

language deficits.'3! Arecent Cochrane review found a probable small clinical benefita

ine may improve cognition and behaviour, but the differences

were unlikely to be clinically important. There was high quality evidence of anincrease in total ad , but notserious adverse events, with memantine. Another

meta-analysis considering, both memantine and cholinesterase inhibitors, focussed on cognitive out€o spacifically the mini-mental state examination (MMSE) and

described low potential efficacy of memantine when considering vascular dementia as subgroup.!32 :

C..
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Recommendation

In people living with post-stroke cogniti |e ntthereis continued uncertainty over the benefits and risks of memantine for cognition, behaviouraland

psychological symptomes, activities of daily i regiver burden.

Quality of evidence:

Strength of recommendation: norecommendation O

s

Expert Consensus Statement

In people living with post stroke dementia, any beneficial effect of memantine is Iik@) odest, and perhaps notclinically relevant, the risk of adverse events

should also be considered.

In a predominantly vascular cognitive impairment, the effect of memantine is minimal, butmany o s with stroke have other neurodegenerative diseases that

may benefitfrom this drug.
We recognise that excluding co-existant Alzheimer’s disease can be difficultin olderadults with stroke a iagnosis is of probable mixed pathology then

memantine may be considered. :
@—ver’s disease.

Stroke should not be a barrier to considering treatment with memantine if suspected concomitant moderate to severe
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PICO 14: In people with ke cognitive impairments, do the nootropics actovegin or cerebrolysin, compared to placebo improve cognitive decline, improve

behaviouraland psychologic toms, reduce caregiverburden and/orincrease adverse events.

Analysis of the current evidence j

Actovegin and cerebrolysin are animal-de rin s, that may have potential efficacy in the treatment of neurodegenerative disease.’** These agents are used in

many countries for conditions such as dementia, stroke an atic brain injury, but unlike otherdrugs considered in this guideline (cholinesterase inhibitors,

memantine) the nootropics do not have international appr foruse in dementia. The mechanisms of action of the nootropics are notclear, but putative vascular effects

have been described, sothere is an assumption of a potentidl éfficagy in vascular cognitive syndromes.*3** We were interested in the potential effect of these agents in post-
stroke cognitive impairment and specified outcomes relating to co@iecline, BPSD, caregiverburdenand AE.

We found one double blinded RCT of actovegin used in a post-stroke pop loring cognitive outcomes.’> The ARTEMIDA trial randomised 503 participants within

seven days afterischaemic stroke. The intervention consisted of daily infu ginfor 20 days followed by oral actovegin for six months. Primary outcome was
defined as a change in cognitive function measured through ADAS-Cog. A benefici f actovegin compared to placebo was reported, but the effect size described

may be less than the minimal clinically important difference. Otherrelated outcomes

ssociated cost and burden. More participants taking actovegin
roke and there were higherabsolute numbers of recurrent
stroke eventsin those taking actovegin (14 versus 7 [absolute numbers]). While these differences wére ificant’ we felt there was sufficient signal of concern for
these datato inform our Expert Consensus statement. The trial was low risk of bias, but as a single study ddmprecision, inconsistency across the included cognitive

outcomes and potential for publication bias. In formulating our recommendation, we considered efficacy, po ial f@r harm and costs.

We found reviews of trials of cerebrolysin when used in stroke and vascular dementia populations, but no trials with a @ focus on post-stroke cognitive

C...
0

impairment. 136137

Additional information



We foundsix trials (n= pants) describing the use of cerebrolysin in vascular dementia. These data were summarised in a recent Cochrane review.!*® This review

included people living with p oke dementia, and so these data are relevant to our PICO question. The review found very low-quality evidence that cerebrolysin may

adverse events were notdifferentb

improve cognition comparedto ujghe effect may not be sufficiently large to be clinically important. There was very low-quality evidence that rates of serious
n C@rebrolysin and placebo. Factors such as economicand opportunity cost (cerebrolysin needs to be administered as a frequent

intravenous infusion) and longer-term eff. ®t studies followed participants for weeks to months only) were not considered in the Cochrane review but are important

/\

for decision making.

We found seven trials (n=1601 participants) describing cere in acute stroke and these were described in a recent review.'*” The review found moderate quality
evidence that cerebrolysin had no effect on mortality, but the nwas associated with possible increased adverse event rates. We are aware of trials of
cerebrolysin as an adjunctto motor rehabilitation following stroke, sidered these out of the scope of this review.38

We found a recent review describing Actovegin in acute stroke, but with exceptio ial described above, the remaining information was mainly derived from

laboratory studies and no included papers considered cognitive impairment after strake.



Recommendation

In patients with post-stroke cognitive i @the re is continued uncertainty over the benefits and risks of actovegin.

Quality of evidence:

Strength of recommendation: No recommendation

In patients with post-stroke cognitive impairmentthere is con ukertainty overthe benefits and risks of cerebrolysin.

Quality of evidence: @
Strength of recommendation: No recommendation /




Expert Consensus Statement /

The available evidence suggests that@ny cg8nitive benefits of actovegin and cerebrolysin are

o

the balance of risks and harms, we suggest agaig$t using these agents for post stroke cognitive

likely to be modestand there is risk of serid rse events with treatment. Considering

impairment.

Replication of the single available trial for Actoveginis need@

Any furthertrials of actovegin and cerebrolysin should be adequately flo have longer

term follow-up and consider patient reported outcomes and health econo s:;s.



Table 9. Summary of fi

PICO 14. Assessment of actovegin for post-stroke dementia.

Population: Recentischaem

Intervention: Actovegin daily int

Comparator: placebo

202 (placebo)

Adverse events

One trial, n=250
(actogevin) vs

253 (placebo)

% discontinuing due to AE

Actovegin: 8.4%; placebo: 6.6%

Outcome No of in mean change from | Quality of evidence
participants baseline onths (GRADE)

Cognition Onetrial, n=196 | Meanchange from s Very low?

(ADAS-Cog) (actogevin) vs -2.3(-3.9,-0.7); P= 0 05

BPSD

No data

Care-giverstrain

No data

1.Downgraded due to imprecision; publication bias; inconsistency

2.Downgraded due to serious imprecision; publication bias; inconsistency



PICO 15: In people withﬁke cognitive impairments, does cognitive rehabilitation (cognitive skill training or compensation strategies) compared tono
e

rehabilitation, delay cognitiv e or progression to dementia, improve behaviouraland psychological symptoms, improve performance in activities of daily living or

decrease caregiverburden? /5

Analysis of the current evidence

For the purpose of the present guidelines, we e@nitive rehabilitation as an individualised, structured set of therapeuticactivities designed to restore domain-specific

cognitive impairments (e.g. attention, visuospatial proce emory, executive functions) or global cognitive impairment, or overcome these cognitive impairments by

means of compensation (e.g. adaptive strategies, assistive 1% Generally, cognitive rehabilitation includes a combination of restorative and compensatory
approaches. The ultimate goal of cognitive rehabilitation is mi he impact of cognitive impairments on personally relevant aspects of everyday functioning for both

the affected individuals and their families.

Giventhe potential variation in the activities that could be considered as r@fcognitive rehabilitation rubric, we pre-specified alist of non-pharmacological
i

interventions that could be considered in the management of post-stroke cogniti ents butwere not considered in this cognitive rehabilitation review. This is an
approach that has been usedin previous systematicreviews of cognitive rehabilitation: dered thatinterventions exclusively targeting communication, reading,
writing and calculation disorders fall outside the scope of the presentguidelines, and they otco red here. Furthermore, we decided to exclude disease self-
management/coping interventions, cognitive-motor dual task training, physical training, commung# rgint ion, vocational rehabilitation, patientand caregiver
education, neurosensory stimulation (i.e. Snoezelen therapy), nutritional supplements, music-base vdistrument playing, art therapy, mindfulness-based

interventions, yoga, gigong, acupuncture, non-invasive brain stimulation and cognitive behaviouralthera iWeed inisolation or as part of multimodalinterventions. We

acknowledge that some or all of these interventions might—directly or indirectly — benefit cognitive functioningand #herefore could be considered in future versions of

C..

e,

these guidelines.



For this PICO, we pre-specifii@w Id only include randomised controlled trials (RCTs) as observational datain the field are prone to many biases. We also pre-
ire i

specified that trials would requ )&of 50 stroke survivors per arm, because we felt as a writing group that smaller studies should be considered proof of concept

and theirinclusion would make recom#endg@¥ion more prone to publication bias.

O

We identified a substantial number of controlled ®finical trials gn cognitive rehabilitation. However, only one trial fulfilled our eligibility criteria. Donkervoort etal.**?

investigated the efficacy of strategy training for improw ioningin activities of daily living (ADL, primary outcome) and reducing cognitive impairment following left

hemisphere stroke with apraxia. One hundred and thirteen stroke survivors (mean time since stroke: 100 days) were randomized to an intervention group (n=56)

receiving 15 hours (SD:7.7 hours) of strategy training integrate®y | occupational therapy and a control group (n=57) receiving 19 hours (SD:15.0 hours) usual
occupational therapy alone overan eight-week period. The interve

pictures of the correct task sequence). Outcomes included observation s undertaken at baseline, after the 8-weekintervention period and at 5 months after

j @compensatory strategies that can be internal (e.g. self-verbalization) or external (e.g. using
baseline. The trial had several methodological limitations including, select ,8Ming effect of the ADL observations and 25% drop-outin each trial arm. Strategy
training did notinfluence the apraxic impairment. Regarding ADL functioning, the a&sted a potentialimprovementof 0.13 (90%Cl:0.00-0.25) in favour of strategy

training post-intervention, corresponding to a small-to-medium effect size. This benefigi was not maintained at follow-up.



on the importance of cognitive

Additional informatiohy
Currently, thereis an urgent e%edoogically robust trials to support recommendations for clinical practice in cognitive rehabilitation. Despite an increased focus
reabjitati

?in recent decades, the evidence base is generally characterized by trials with limited methodological quality, e.g. inadequate
in

sample size to detectclinically import ention effects, study designs without control groups and lacking consensus on optimal outcome measures. 4314

%

There is an emerging evidence for beneficial effect of cogniti habilitation based on re-learning of compensatory strategies, particularly in the context of meaningful

functional tasks for the individual. Although it is establishe tlearning processes require long-term and intensive efforts, existing trials have provided only short periods

of cognitive therapy, possibly delivered atinsufficient dose oduge a meaningful benefit. Furthermore, trials often lack long-term follow-up and fail to demonstrate
evidence of long-lasting intervention effect, and transfer effects tofntrallhed cognitive domains and/or functional tasks. Evaluation of strategies to maintain (e.g. booster
sessions) and transfer effects are consequently warranted. Little is kn tthe spontaneous recovery of cognitive impairments overtime, this representinga

considerable challenge when assessing the true effect of the interventio

Our choice of outcomesfollowed the standardised GRADE process and we reached cc@ critical outcomes. Choice of outcomes was, in part, to maintain

consistency with the other PICO questionsin this guideline. Many of the studies returned literatiace search were designed to understand if the interventionimproves

everyday cognitive function. This is clearly an important outcome and should be considered in fut ratiggs of this guideline.

A final issue we encountered whenreviewingthe literature is that most trials include populations with mixedydi s of stroke and traumatic brain injury. Currently,

there is insufficient knowledge on how people recover with similar cognitive impairments, but different aetiology @d g#'we made the decision to exclude trials with mixed
populations from the present guidelines. We appreciate that there is debate on this issue, some argue that given the

W recruiting to cognitive rehabilitation trials
future trials may need to be pragmatic and include various brain injuries and adjust for age, psychological and medical co iditdawhile others argue that we should strive
for purity in case-mix.
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Recommendation

these interventions for stroke surviv

Due to a lack of methodoog'ca% for most cognitive rehabilitation interventions, there is continued uncertainty on the benefits and limitations associated with

Quality of evidence: Verylow &©

Strength of recommendation: no recommendation

Q

Expert Consensus Statement é O:

Although many of the available studies did not meet our inclusion criteria for thil re is emerging evidence that cognitive rehabilitation, particularly compensatory

strategies in the context of individually relevant functionaltasks, may be beneficial fo ithgpost-stroke cognitive impairments.

Methodologically robust trials to support definitive recommendations for clinical practice are nee

Q..
0



Table 10. Summary of fi

Population: Lefthemisphere st
Mean time since stroke at baseline:

Intervention: Strategy training integrate

ts with apraxia

S

o uslal occupational therapy

Comparator: Usual occupational therapy alo

Outcome No of trials Differen Difference in mean Quality of
(No. of change from baseline nge from baseline to evidence
participants) | to post-interventi llow-up (GRADE)

Apraxia 1(113) 2.00; Very low?!

(Apraxia Test) (90%Cl:-1.54, 5.53)

ADL functioning 1(113) 0.13; (90%Cl:0.00, 0.25) ery low!

(ADL observations) effect size=0.37 (small-

to-medium)
BPSD No data
Caregiver strain No data

1 Downgraded due to imprecision, inconsistency, publication bias.

rPICO 15. Assessment of cognitive rehabilitation for post-stroke dementia.



PICO 16. In people with a histo ”do multi-item prognostictools performed soon after stroke, predict future cognitive decline or dementia.

o

In this PICO, we consider multi-item prognostic oprediction t

Prognosis 4
&

Analysis of the current evidence

Is. i.e.assessments thatapply scoresto a combination of demographic, clinical, radiological or other data to

determine the likelihood of a potential outcome, in thi nitive decline or dementia. We focussed our attention on tools applied in the acute stroke period (first days

to weeks). Prognostictools have been developed and valid @any aspects of stroke care'*®, forexample risk of stroke in a person with atrial fibrillation is assessed
using the CHADSVaSCtool,*® risk of poor outcome can be asse he ASTRALand othertools.'*” Asimilar tool for predicting cognitive outcomes could be usefulfor
ongoing management and discussions with patients and families. H v uchtools are inaccurate in their predictions this could lead to inappropriate treatment
decisions or erroneous and potentially harmful discussions regarding fu&

with the patient and family.

The methods underpinning prognosis evidence synthesis differin some regardsfrom@ rd gnalysis of trial data. In particular, the application of GRADE to prognosis
tools is not as well developed as it is for synthesis of intervention studies. In our GRADE as ntwe used the approach of Cochrane prognosticreviews!*®and

considered risk of bias and applicability using the Prediction modelRisk Of Bias Assessment Tool (P

ST) tool**°, we considered internal consistency through visual
inspection of study level estimates and considered the precision of the summary estimate. More de criptions and examples of prognosis evidence synthesis and

reporting are available from Cochrane and others. While we referto these questions usingthe PICO tehigg % our questions are considering prognostic utility rather

&

than comparative efficacy of interventions, soin formulating these questions our concepts of interest were tion, prognosticfactor, outcome and timing of

C..

e,

outcome.



Our literature review was bai a recent systematicreview!>° and found seven prognostictools!>*'>7, that had been applied in an acute stroke population and were
designedto predict a variety of e iigve outcomes. Eligible studies were from Europe and Asia and included a variety of stroke types. Five studies assessed for
cognitive decline (change in a cogniti éand two studies assessed forafuture diagnosis of dementia (clinical diagnosis). Studies were generally of modest size (range
92 to 283 participants). Variablesinclude anostic tools were items relating to demographics (age, education); stroke severity (NIHSS, GCS); imaging features
(atrophy, white matter disease) and scores o i creeningtests performedinthe acute period.

We assessed methodological quality of the included st®die ngthe PROBASTtool and judged all the included studies at risk of bias (Supplementary Materials). Common
limitations of the studies were issues of sample size, handli @ data and lack of externalvalidation. Our intention was to limit our recommendations to those studies
that assessed for cognitive outcomes laterthan one year afteri roke. However, none of the included studies had this length of follow-up and most assessed
outcomes at three-six months. We included this shorter follow-up f recommendation but recognise that post-stroke cognition is dynamic and may still be
evolving at three and even six months post-event. Mostincluded studie ﬁprognostic utility as an area underan ROC curve. There was a range of scores and most

studies had values that would be considered reasonable. However, given of evidence forthe tools, we could not recommend one overanother.



Additional informatio

In addition to the studiesloo at oke cognitive change, we also found four papers describing prediction tools for post-stroke delirium.'>81¢1 Thesetools

considered similar factors to the t at cognitive decline and dementia. Common factors included demographics (age), stroke severity (NIHSS), stroke type

(ischaemiaor haemorrhage) and labordory gfsults (inflammatory markers). Similar to the tools for predicting future cognitive outcomes, and indeed similarto much of the

stroke prognosis literature'®?, the deliriump @ n tools had methodological issues around sample size, missing data and lack of externalvalidation.

Many prediction tools have been developed forall cause or eimer’'sdementia. A recent review identified over 70 such tools.'®3 Here again most of the studies have
methodological limitations that preclude recommending on€ ol o r any of the others. However, the authors noted that design, conduct and interpretation of studies

looking at dementia prediction tools was improving overtime.

Studies to date have considered the prognosticaccuracy of multi-item pre@ e found notrials that described whetherthe use of a cognitive outcomes
prediction tool improved outcomes or changed care pathways. @



Recommendation
There is continued uncertainty overth @ges and disadvantages of using multi-item prognostictools to predict cognitive outcomes following stroke.

Quality of evidence:

Strength of recommendation: No recommendation

Expert Consensus Statement @

The quality of supporting evidence fortools to predict cognitive syndromes (incident or degnentia) is not sufficient torecommend their use in routine stroke

care.

Further studies of prognostic tools for post-stroke cognitive syndromes should follow best practice n prognosis methods and pay particular attention to

ensuring appropriate sample size, handling missing data and externalvalidation in independent populat rO

Trials that assess the utility of using a prediction tool in clinical practice are also warranted.




Table 11. Summary of fi rPICO16. Assessment of the prognostic utility of multi-item prediction tools for the future diagnosis of post-stroke cognitive impairment

or dementia
Participants: Patients with acute$tr
Settings: Acute stroke settings
Outcome Effect No Risk of bias Quality of
(AUROC) participﬂ evidence
outcomes (GRADE)
Dementia No AUROCdata | Two studies igh Very Low?!
available 558 participants O
216 outcomes @
Cognitive Decline | AUROCrange Five studies High v ot
(0.75t0 0.91) 853 participants
379 outcomes O

1.Downgraded due torisk of bias; imprecision; publication bias; inconsistency



PICO 17: In people with of stroke, do structural features on acute brain CT imaging, predict (at least one yearfrom index stroke event) future cognitive decline or

dementia. :
Analysis of the current evidence j

In this PICO question we describe the accuracQWmagingfeatures seenon CTbrain scans performed as part of acute stroke care. Although, increasingly

sophisticated approachesto brain imaging are available, CT remains the most usedimaging modality in International acute stroke care and so we feltthat an

assessment of cognitive prognosis was warranted. The syntRggis of prognosis data is different to that of the standard intervention review. A discussion of the methods that

underpin our approachis providedin PICO 16. In this analysfs fve a@ describing prognosisin relation to a single prognosticfactor (CT imaging finding), ratherthan a

collection of different factors. Thus, for quality assessment we use@UIPS tool (quality in prognosticfactor studies).!®*

Our literature review found 13 studies examining associations between [ ging variables and post-stroke dementia or post stroke cognitive impairment (PSCI)

ascertained at least 12 months after stroke (Supplementary Materials).*® reported on post-stroke dementig!®7.168.170172.174175 and 6 reported PSCI, one study
reported both'’¢. Allseven dementia studies excluded patients with priordement /@re impairmentand three excluded patients with prior stroke. Five of seven PSCI
studies excluded prior dementia/cognitive impairment and three excluded prior stroke: ssociations were therefore largely with new post-stroke dementia/PSCI

rather than pre-existing dementia. Studies were generally of modest size (range 47 to 445 Cipant T variables examined included atrophy (presence and or severity

of generalized atrophy, medialtemporallobe atrophy), white matter hyperintensity (leukoaraiosi H sence and or severity), silent brain infarcts (SBI) and acute

stroke lesion characteristics although not all features were reported in every study. There was consi erogeneity in the way variables were measured.
We assessed methodological quality using the QUIPS tool*®* and judged all the included studies at risk of bias'($#pplefhentary Materials). Common limitations were small

sample sizes, attrition and handling of missing data. In addition, few studies adjusted associations forimportant c te

Giventhe small number of studies per imaging variable and the heterogeneity between studies, we did not create summa@ at®s, full details of the included papers
and theirstudy levelresults are in Supplementary Materials. Two studies reported on presence vs absence of atrophy and dem Mowed an association with
dementia (OR=5.86, 95%CI=1.73-19.87)'"°; the other suggested a possible association, but with substantial uncertainty in the estimatJ 95%Cl=0.9-65.2)7%. Three

studies examined atrophy and PSCI, of which only one reported a positive association with PSCI (p<0.001, no size of effect)!¢®, one ap a@Rsitive association



(OR=2.2,95%Cl:0.9-5.1) e found no association.'’’ Three studies examined severity of atrophy!’%172175 only one of which reported significant associations between
I

poststroke dementiaand se neralized atrophy (RR=2.19, 95%CI=1.5-3.17) and between post stroke dementia and medial temporallobe atrophy (RR=2.3, 95%Cl:1.1-

4.7).170 /

All studies examining presence vs absenc fare ported positive associations with demential’417¢ e.g. OR=3.9, 95%Cl=1.2-12.0 (unadjusted),'’> but relationships
between WMH and PSCl were less certain. Se MH was associated with dementiain three®7175170of five studies'’?'’7 (e.g. RR=2.09, 95%Cl:1.05-4.13). Twol7%176 of
three studies!®® found associations between SBl and post-str dementia: OR=5.6,95%Cl:1.4-22.5 and RR=2.09, 95%Cl:1.05-4.13. Acute stroke features were too

heterogeneous to draw conclusions regarding their ass&Ci with post stroke cognitive outcomes.



Additional informatio

There are many studies of CT~ogfin i ing in relation to all-cause dementia and specifically for Alzheimer’s dementia.’® These studies show associations between WMH
and cognitive function (and also g ba#énce and functional disability) including prediction of cognitive decline and dementia. Similar associations have been

demonstrated between generalized ce#€brgi@trophy?’® and temporallobe atrophy*®® and Alzheimer’s dementia.

It would seem intuitive that the presence of findings such a phy and WMH on CT brain imaging performed foracute stroke would indicate a prevalent

neurodegenerative process and so would be associated witffiliture cognitive outcomes. However, in our PICO analysis described above we found only a limited published

literature. Thus, the prognostic utility of these CT imaging bi rkeg, in particular their utility overand above the basic clinical and demographicfactors already known to

be associated with future dementia, remains to be described wit @te certainty and precision.

The clinical-radiological correlations describedinthe stroke and general d@ﬁd papersare not perfect. In olderadults in particular, the relationship between
t

neuroimaging features and the clinical phenotype can be weak.'®! It seems possib @Ie factors alone may never be sufficiently predictive to alter clinical pathways.

In this review, we have considered only the prognostic properties of the imaging features. A more ex but more clinically relevant questionis whetherknowledge of

the likely cognitive prognosis makes a difference to patient outcomes. With no proven acute interve arrest or delay potential post stroke cognitive consequences,

it could be argued there is no value in acute prognostication. To study this question would require a dif t@dy paradigm where patients or centres are randomised to
using a prediction tool and patient pathways and outcomes are described. We found no studies that used t 0h.



Recommendation

year after stroke.

Quality of evidence:
Strength of recommendation: norecommendation O

In patients with acute stroke there is @1 uncertainty regarding the value of acute CT-brainimaging findings for predicting cognitive outcomes more than one

s

Expert Consensus Statement

As CT is the most widely available and commonly used imaging modality in acute stroke,[@nderstanding of the prognostic

o4

Furtherstudies of the predictive value of CT-based imaging variables should use standardized measure nd yalidated tools.

value of the imaging findings for future cognitive prognosis would be useful.

Consideration needs to be given to the population included, with preferably unselected samples and low rates o bn from

cognitive follow-up.

Results of these studies need appropriate adjustments to distinguish the added prognosticvalue of CT imaging features ove

standard clinical factors such as age, sex and stroke severity.

g




Table 12. Summary of fi

impairment or dementia

Participants: Patients with acute$tr
Prognosticfactor: Acute stroke CT br
Timing of follow-up: Atleast 12 months fro

Settings: Acute stroke settings

Outcome

CT finding

No of
participants /

outcomes

Quality of
evidence

(GRADE)

Dementia

PSCI

Atrophy

Two studies
558 participants

216 outcomes

Five studies
853 participants

379 outcomes

High

Low?

Dementia

PSCI

White Matter

Hyperintensity

Two studies
558 participants

216 outcomes

High

NO4

Low

Five studies
853 participants

379 outcomes

High

Very low?

Dementia

PSCI

Silent Brain

Infarction

Two studies
558 participants

216 outcomes

High

Very Low?!

Five studies

High

Very low!

r PICO 17. Assessment of the prognosticutility of lesions on acute CT brain imaging for predicting future diagnosis of post-stroke cognitive



853 participants
379 outcomes

1. Downgraded due to risk of bias; é& n; publication bias

2.Downgraded due to risk of bias; |mpre ubllcatlon bias; inconsistency



dementia.

Analysis of the current evidence j

In this PICO question, we describe the accuraoO imaging features seen on standard MRI brain scans performed as part of acute stroke care. The synthesis of

PICO 18 In people with 4f stroke, do structural features on acute brain MR imaging, predict (at least one yearfrom index stroke event) future cognitive decline or

prognosis data is differenttothat of the standard interventj view. A discussion of the methods that underpin our approachis providedin PICO 16 and 17. Brain imaging

is invariably performed in acute stroke for diagnostic purpoSel and to guide treatment decisions. Although CTis standard practice in acute stroke, MRl is used frequently,

especiallyin regional centresin the developed world,soab @erstanding of the prognosticvalue of routinely acquired MR-brain imaging findings for future cognitive

prognosisis required. O

We found ten relevant studies of consecutive stroke patients examining i between MR-brain imaging variables and cognition. Nine!82-19° described PSCI

outcomes and were included in our GRADE table assessment, a single stud{’d st-stroke dementia defined using NIA-AA criterial’® (Supplementary Materials).

Studies used a variety of methods to define PSCI (multidomain cognitive screenin differing neuropsychological batteries). Two studies did not exclude patients

with prior dementia/cognitive impairment8>187 and five excluded patients with priors 188190 Reported associations were therefore largely but not exclusively

with new post-stroke PSCl ratherthan pre-existing dementia/PSCI. Studies were generally allor estsize (range 55 to 451 participants). MR variables examined

included white matter hyperintensities of presumed vascular origin (WMH), global atrophy, strok e, cerebral microbleeds, perivascular spaces, stroke lesion

related factors including stroke location and an aggregate small vesseldisease score (combining différe es of SVD). Notall features were reported in every study.

There was considerable heterogeneity in the way variables were measured.

Common study limitations were small sample sizes, attrition, handling of missing data, lack of standardization of nfegdlires@nd adjustment forimportant covariates. In

addition, outcome measures for PSCl were heterogeneous and the predominant use of cognitive screeningtools may @d subtle yetimportant changes.

Given the small number of studies per imaging variable and the heterogeneity between studies, we did not create summary esQﬁ}Oeta'ls of the included papers

and theirstudy levelresults are in Supplementary Materials.



The paper that reporte oke dementia outcomes* included 218 participants and described positive association with WMH (Fazekas score), HR=1.80, 95%Cl:1.17-

2.75 (p=0.007, adjusted for agf) positive association with cortical atrophy score, HR=2.02, 95%Cl:1.28-3.19 (p=0.002, adjusted forage).

For PSCI, most evidence was availabl&f although again there was heterogeneity in measurement method as well as outcome assessment. Overall, six!341%7 of eight
studies examining WMH reported positiv @on with PSCl and this was robust to adjustment atleast for demographicfactors (eg OR=1.58 (95%Cl:1.15-2.44),
adjusted, total Fazekas score; OR=1.52 (95% - , Fazekas 0-3, unadjusted). Only two studies examined atrophy (global) 6%, one of which showed associations in

unadjusted but not adjusted analyses.'® Lesion volume findings were conflicting with associations reported with a number of cognitive domains including spatial memory,

recall but not global cognitive impairment by the MMSE. stroke features were variably examined and too heterogeneous to draw conclusions.

Many of the papers described various small vessel disease feat cludling cerebral microbleeds!®3-'8” and perivascular spaces.*®>-7 Findings for cerebral microbleeds
were conflicting and no associations were seen with perivascular sp studies examined aglobal small vessel disease score combining differentimaging features of
small vesseldisease.!®-18 Two!#186 of three found associations in adjus s and the use of combination measuresis promising but at presentthere are too few

data to draw conclusions about their clinical utility in this context. /



Additional information

There are many studies of MR-brath igf@gin@in relation to all-cause dementia and specifically for Alzheimer’s dementia. These studies show associations between WMH
and cognitive function (and also gait an® balgfce and functional disability) including prediction of cognitive decline and dementia.'! Similar associations have been

demonstrated between generalized cerebra @ y and all-cause dementia'®? and between temporallobe atrophy and Alzheimer’s dementia!®, although specificity for

Alzheimer’s disease is not 100%.

The predictive value of baseline brain imaging findings for d ntigt more than one year poststroke has also been examined in large cohorts in which brain imaging
variables were obtained using either CT- or MRI(n=919, Mok eta @2305 Pendlebury et al).1°*1%> Both these studies, which excluded pre-stroke dementia, showed
strong associations with WMH (MRI) and leukoaraiosis (CT) and late p ’@ e dementia (OR=1-49 (95%Cl:1-22—1-82) adjusted for age, sex, education, stroke severity,

Pendlebury etal) and presence of 23 lacunes and confluent WMH (OR=2. 3—4.9) adjusted age, sex, education, Mok et al).
We also reviewed the evidence for MR-brainimaging features based on non-structur ipies to predict the cognitive outcomes after stroke:the most commonly
used modalities were Diffusion Tensor Imaging (DTI), Diffusion Weighted Imaging (DWI) a ctional MRI. The evidence was inconclusive as most studies used small

sample sizes (n=1-148), combined with a maximalfollow-up of 6 months, or focused exclusively o hichis less relevantto ourPICO.



Recommendation

We suggestthatin patients with acute s Qpresence of substantial white matter hyperintensities of presumed vascular origin on acute MRI brain may help

predict cognitive outcomes more than one roke.

Quality of evidence:

Strength of recommendation: O

In patients with acute stroke there is continued uncertainty regarQ@ue of acute MRl brain imaging findings, otherthan white matter hyperintensities, to predict

o,

Quality of evidence: @
Strength of recommendation: norecommendation

cognitive outcomes more than one year afterstroke.

Q..
0



Expert Consensus Statement

At present, the evidence for prognostic utiIQ%tingfutu re cognitive decline after

stroke is most convincing for white matter lesiofs.

However, the added predictive value of imaging findings @bove routinely acquired

Furtherstudies of the predictive value of MRI-based imaging variables%

standardized measurements and validated tools.

clinical factors remains uncertain.

Consideration needs to be given to the population included, with preferably unsele@

samples and low rates of attrition from cognitive follow-up.

Results of these studies need appropriate adjustments to distinguish the added prognostic
value of MRIimaging features over standard clinical factors such as age, sex and stroke

severity.




Table 13: Summary of fi rPICO 18. Assessment of the prognostic utility of lesions on acute MR brain imaging for predicting future diagnosis of post-stroke cognitive

impairment or dementia

Participants: Patients with acute$tr
Prognosticfactor: Acute stroke MR br€in i

Timing of follow-up: Atleast 12 months fro

Settings: Acute stroke settings

Outcome MRI abnormality | No of k of bias Quality of evidence
participants (GRADE)
PSCI White matter Eight studies igh Moderate

hyperintensity 1781 participants

PSCI Atrophy Two studies High Very low?!
415 participants

PSCI Lesionvolume Four studies High
895 participants @
PSCI Small Vessel Three studies High Low ‘O—
Disease score 925 participants
PSCI Cerebral Four studies High Very low!
microbleeds 980 participants
PSCI Perivascular Three studies High Very low?

spaces 925 participants :
1.Downgraded due torisk of bias; imprecision; publication bias; inconsistency 00
/\ .



Discussion

Despite the importance of p okegognitive impairment and dementia we found a marked paucity of high-quality data from RCTs. In some areas, such as pharmacological

secondary prevention, there wer (ﬁ imited, data, while in otherareas, such as cognitive rehabilitation after stroke, there were no data from definitive multi-centre
studies. Finally, for some areas, such ee
D

areas of dementiawork, but seems espec II maticin the field of post-stroke cognitive impairment.*%¢

ctiveness of a policy of cognitive screening, there were no trial data at all. This evidence—practice research gapis seen in many

Many high-quality trials have demonstrated that treatin vascular risk factors such as hypertension reduces recurrent stroke risk. In view of the known association

between stroke and dementia, one might expect such tre ents to also reduce future dementia. Lifestyle interventions, medical risk factor modification and cognitive

stimulation have all been mentioned as potential preventi rategies after stroke. Our review of the literature suggests that there is no convincing evidence that any of
these interventions can prevent cognitive decline or dementia. A@ situation was found for antithrombotic therapy. Of note recent observational data from large

population datasets has suggested that treatment of atrialfibrillation wi@oagulation markedly reduced dementiarisk, but theseresults need confirmed in a prospective

o,

How intensively cardiovascular risk factors should be treated, particularly blood preSs

randomised trial.1°7-1%8

N

salso been debated. Again, there were limited high-quality data from post-stroke

vessel disease and impaired cerebral autoregulation, but the
recent PRESERVE study showed no reductionin cerebralblood flow, increased white matter damage, o gnce on cognition associated with blood pressure loweringto
125 mmHg compared with 140mmHg.2%° Consistent with this finding, the SPS3 cognitive sub-study repd Y0 adverse consequences of lowering blood pressure to this

level.?3

Cognitive performance afterstroke differs greatly and identifying participants at increased risk may increase the poten @ofa preventive intervention. Currently,
there are no validated instruments to reliably identify those at highestrisk of developing poststroke cognitive impairment, ghRingle characteristics including stroke

severity, low education and age are associated with a higher risk. Whether high risk individuals can benefit more frominterven jﬁ prevent cognitive decline and
i

dementiashould be focus of future research. Alimitation of preventive strategiesin patients with a history of stroke, especially lifest ntions, is the high drop-out

rate. Improving adherence to these interventions, may contribute to better cognitive outcomes. After stroke, barriers for participatin ilig@ion and in health



programs, such as socialg , depression, and inactivity, are frequently seen. Moreover, these are all risk factors for developing (post-stroke) cognitive decline and

dementia.

The evidence around prevention of @e cognitive decline remains imperfect, and unfortunately, the same was true for trials of interventional treatments including
h ag’c

cognitive training and medications suc msterase inhibitors. We found few RCTs which investigated cognitive interventions after stroke, included more than 50

participants per group and assessed clinical o raperiod of longerthan 6 months. We noted anincreasedamount ofresearch within this area, generating emerging
evidence that cognitive rehabilitation, in particular compens y strategies in the context of individually relevant functional tasks, may be beneficial for people with post-
stroke cognitive impairments. However, this evidenc ied primarily on trials with methodological limitations such as inadequate sample size to detect clinically
important intervention effects, study designs without con ouPs, lack of consensus on optimal outcome measures, insufficient treatment dose and lack of long-term

follow-up. Thereis an urgent need for methodologically robust n @gnitive rehabilitation.

Similarly, we found no robust data that pharmacological interventions&' olinesterase inhibitors and memantine improved symptoms or delayed progression to

dementia. There has been debate asto whethereffects reported with ch hibitorsin vascular dementiatrials are due to a true effect on vascular dementia, or

an effecton concurrent Alzheimer’s pathology. Mixed pathology becomes increasing ’-@ mon with increasing age. To address this question a randomised controlled trial
examined donepezilin a model of pure vascular dementia, CADASIL. Although there \Wasg ig@nt effectonthe secondary endpoint of executive dysfunction, there was

no improvementin the primary cognitive endpoint or activities of daily living.'2® Therefor oncludgd that, in predominantly vascular cognitive impairment, the effect of

these drugsis minimal. However, olderadults with stroke who have other coexistent neurodegen sesresponsive to cholinesteraseinhibitors may benefitfroma

trial of these drugs. Our conclusions with memantine were similar. In contrast, although there wasa ted data, we could find no evidence for the use of actovegin and

cerebrolysin following stroke and noted concerns around safety and cost.

The first step to effective management of post stroke cogntive impairment is identification of the problem. W e recommend cognitive screening of all suspected

stroke admissions in the acute stroke setting, we found no robust evidence to support this approach. We were abl timates of the accuarcy of various cognitive

screeningtools, but there were less data for newertools such as the Oxford Cognitive Screen. Variation in the choice of c i essmentisapparentin stroke research

and practice. Our data did not suggest a single ‘best’ screening tool for post stroke cognition, and there were few studies t fe(tdiffering test strategies. Papers
0s

Zo¥

focussed on accuracy metrics, butthe choice of tool should also be based on aspects such as feasability, availability of training and



We evaluated whether prognostictools, as well as structural features on CT and/or MRI imaging, obtained in the acute stroke period (days to weeks) wereable to
ictiongof

contribute to the pred mentia and PSCI after 12 months. Multi-item prognostic tools combined variables such as patient demographics, stroke severity,

neuropsychologicalscoresand | e concluded that there is currently a lack of evidence to support the clinical implementation of such tools. Although there is
evidence that white matter hyperin les@n both CT and MRI may predict dementia risk, there is insufficient evidence for the routine use of CT or MRI parameters to
inform prognosis decision making. This is

Q‘wich requires furtherwork. A recent study in 2950 stroke patients found thatinfarctsin the leftfrontotemporallobes, left
thalamus, and right parietal lobe were strong ggd with PSCI,and suggested that quantative mapping of the stroke lesion may provide useful prognosticinformation.?

Overall, we encountered numerous issues of sample size, attgifion bias, adjustment for covariates and a lack of external validation, which need to be addressed in future

studies. In particular, it should be noted that quantifi®@tio the severity and location of structural brain imaging abnormalities including atrophy and WMH require the

application of visual rating scales by trained observers or at théapplication of semi-automated software programs. This limits the clinical utility of imaging variables for
dementia prediction in routine clinical practice and highlights t determine theirindependent predictive value overand above other, more easily acquired clinical
factors. An additional consideration is how useful prognostic screen entiais, in the absence of a specific preventative treatment. However we concluded that it is
important to develop robust methods of identifying future dementiaris entreatments are available those likely to benefit can be identified.

Post stroke cognitive impairment has been consistently identified as a majorarea @ forstroke survivors and their families, and a high priority area for future

research. Despite this our comprehensive review identified a paucity of high quality d3tesi i ptimal managementinthis area. Many studies have been small, single
centre, and with inadequate controlarms. In all areas large adequately powered randomi ntrolleghtrials with robust endpoints are required. These needto be
multicentre to increase generalisability. We would strongly encourage cognitive endpointsto be a o ongoing secondary prevention trials, adopting a modelsimilar to

the addition of cognitive endpoints to the SPRINT-MIND substudy of the SPRINTRCT.%°

Although cognitive issues have not featured as prominantly in stroke Guidelines as may be expected base§ ir pfevalance and importance, there have been some
recent publications relevanttothe field. The White Paperon cognitive impairment and cerebrovascular disease f ﬁz complements the content of this Guideline.
The White Paperemphasiesthe need to consider cognitive effectsinall people living with stroke and highlights the i a f vascular secondary prevention. The
Canadian Stroke Best Practice Recommendations (CSBPR) for mood, cognition and fatigue203 has a broaderremit thanou i but covers many similar topics. The
CSBPR have more detailed recommendations on many aspects of cognitive rehabilitation and offer guidance on specific rehabim tegies. The Australian Stroke

Foundation have a’living’ Guideline (https://informme.org.au/Guidelines) that updatesin response to new evidence. This Guideline is e cificto cognition but has

o ?(t

sections on assessment and management of cognitive issues across domains of perception, attention, memory, executive function, ap



Completing large, multi-centg@ tLighs in the field of post-stroke cognition is difficult. The lack of evidence to make strong guideline recommendations should not be
construed as lack of enthusias C ipto tackle this problem. We found many examples of pilot or phase Il trials with data that were promising but did not meetour
pre-specified criteriaforinclusion. e offered suggestions to trialists around design and conduct of trials, but we also make an appealto research funders to support
definitive phase Il trials. For clinicians, alt nOcan offerfew strongrecommendations,we hope our Expert Consensus Statements are helpful. [t would be wrong to

€

take a nihilistic view and use the lack of evid ecommendations in this Guideline as a tool to reduce or remove clinical and research activity in the post stroke

cognition space. Quite the opposite, we would hope that this ggideline acts as a catalyst to supportfuture research and service development.

Priorities for future research O

Based on their review of the evidence forthe PICO questions, and dfawidg on their own experience and knowledge of the research landscape, each of the writing groups
suggested priorities for future research in the field of post stroke cog#ttj airment.

Prevention
1. Investigate who'is at highest risk of post-stroke dementia using widely available cli@rameters, including availability in low- and middle income countries
2. Determine barriers and facilitators to adherence to preventive interventions including li nd medication

3. Include long-term outcomes related to cognitive impairmentand dementiain secondary preventj ialsin stroke

ng of all hospital admissions with suspected stroke.

Diagnosis Q
4. Assessthe efficacy (impact on outcomesimportant to stroke survivors), costs and harms of routine cogniti ﬁ@

5. Determine the comparative utility of cognitive screeningtools for use in stroke, including assessment of feasabffityburden and associated costs.

6. Determine the optimal methods for conducting remote assessments of cognition. 0

Cl..
reatment %



7. Robust randomised cﬂcrials of de-prescribing, nootropics, cognitive rehabilitation strategies, with longerterm outcomes and consideration of safety and cost
benefit.

injuries.

Prognosis O

9. Validate any potential progostic tool in indeperident coho ith suitable sample size and consideration of additional prognostic benefit beyond standard assessments.

8. Research should consider thei %E;d differences between treatments for post stroke dementiaand treatments for other dementia subtypes orotherbrain

10. Evaluate the effect of the implementation of predi€tio Is on clinical outcomes.



Plain Language Su

Problems with memory and tfi g common following stroke. Thankfully, for many stroke survivors these problemsimprove overtime, but forsome people the

problems persistand can have a J%)n independence and quality of life. When memory and thinking problems are severe, we may use the term post stroke

dementia.

There are lots of potential interventions for ry and thinking problems that can follow stroke. Across Europe healthcare professionals use differingapproachesto

treatment with little consensus on the optimal sttegy. In this situation, a guideline that makes recommendations on best practice can be useful.

In this guideline we collected relevant scientific studies’tha ked at post stroke memory and thinking. We divided the guideline into four sections, prevention, diagnosis,
treatment, and prediction (prognosis). Each section was wri y dteam of experts who reviewed allthe available research. Where possible we combined the results of
studies and compared different treatments. If the published st @n't give adefinitive answer, we used the knowledge and experience of our expert writing group of

healthcare professionals and researchers to offer practical guidance?

For the prevention section, we found very few studies that described the ef @ egdications or lifestyle on memory and thinking following a stroke. Actions such as
taking medications for high blood pressure and getting more exercise seem to havgotsaf health benefits and are generally recommended. However, we don’t know if

these actions also prevent dementia and otherthinking problems following a stroke.

There is no doubtthat accurate diagnosis of dementiaisimportant where thereisa conce arding memory and thinking. Some stroke services screen every new stroke

patientfor dementia. We found no studies that have tested this approach. We did find several diff penciland papertests thatcan be used forthe assessment of

memory and thinking problems. Many of these tests have been used in stroke survivors. Looking at acy of the tests, there was no clearly superioroption. In
choosingan assessment fora stroke survivor, it is importantto considerthe whole person—can theyh otheyhave the energy to complete a long test. With

Covid-19 restrictions, many services have started usingtelephone orvideo call assessments. Despite the incr@asiffg uSe of these technologies, we found very few studies on

the topic. ;
We looked at treatment of post stroke dementia usingthose medications that are often prescribed to people with AlzH€i L s @ementia— cholinesterase inhibitors and

memantine. There were very few studies that assessed these medications in stroke survivors. We concluded that havinga s shAuldn’t be a barrier to prescribing these

medications to a person with dementia who otherwise would be suitable fortreatment. However, we couldn’t make arecomm &nd using these medications for
all people with post stroke dementia. In some parts of Europe, animal derived compounds (nootropics) have been used to help brain rz

ollowing stroke. Again, there
were few studies with a specific focus on memory and thinking. Where studies were available, we had concerns around the potential lffr ogl@nd safety of these



treatments. A large par atment of memory and thinking issues involves rehabilitation. Although we found many studies looking at methods of rehabilitation, most

had too few participants or di@ nglook at longer term effects. So, we are still uncertain as to the best methods of rehabilitation for memory and thinking problems

following stroke. /
If we could predict who would develo pagtant and persisting memory and thinking problems following a stroke, we could target our treatments accordingly. There are
lots of individual factors that are associated m of dementiafollowing a stroke. We looked at whether combining these factorsinto a prediction score could identify

those people whowould develop problems. We dVarious examples of dementia prediction tools, but no tool was good enough to be used in clinical practice. Finally,

we looked at whetherbrain scans, performed as part of oke care, could help identify people who will develop memory and thinkingissues. Results of studies were

mixed and often conflicting. One feature seen on MRI brain s8ans_abnormalsignals in the deep structures of the brain, did consistently seem to be associated with future

risk of dementiaandrelatedissues. However, itis not clear if Uging i:MRIfeatureimprovespredictionoverandabovestandardclinicaljudgement.

Although we reviewed a lot of scientific studies, for many of the qu

ur guideline we concluded that there simply isn’t enough information to give a definitive
answer. This is frustrating for researchers and clinicians, but it also allo

ﬁct priority areas to target future research studies. We would hope that updated versions

of this guideline can properly address these important aspects of stroke ca



Figure Legends 4
Figure 1. Pooled odds ratio for de;eg ence in post-stroke patients treated antihypertensive medication. Fixed-effects meta-analysis

Figure 2. Pooled odds ratio for cognitive d @m in MMSE >3 points since baseline) in post-stroke patients treated antihypertensive medication. Fixed-effects meta-

analysis
Figure 3. Forest plots describing test accuracy (sensitivity cificity) studies of Montreal Cognitive Assessment (MoCA). Random-effects meta-analysis.

Figure 4. Forest plots describingtestaccuracy (sensitivity a s@ity) studies of Folstein’s Mini-Mental State Examination (MMSE). Random-effects meta-analysis.
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Methods

Methods for the review of tur, synthesis are described in the main body of the text.

Some PICO questions used a e and then extracted papers relevant to separate PICOS, the search is described only once.

Search syntax given is for Medlin: All searches used Embase (Ovid), Embase (Ovid), CINAHL (EBSCO) and PsychInfo (EBSCO) databases.
Where a PICO used the search stratd&y fg#a relevant contemporary review, the citation for the original review is given.

Risk of bias assessment table were cre the RobVis app.!



PICO 1 and 3 search
PICO 1. In people with a hisi@rygf stroke, do monitored lifestyle based (exercise, dietary change, alcohol moderation, weight loss, smoking cessation)
interventions, aloneorinc in ompared to care as usual: prevent future cognitive decline? prevent future dementia?

PICO 3. In people with a history of§trgke, 9o monitored multicomponent interventions (lifestyle and pharmacological), compared to usual care, prevent: future
cognitive decline or dementia?

Search strategy modified from the protOC(Qﬁnrane review

1. Hafdi M, Hoevenaar-Blom MP, Richard E domain interventions for the prevention of dementia and cognitive decline. Cochrane Database of
Systematic Reviews 2020, Issue 4. Art. No.: CDO135729#01: 10.1002/14651858.CD013572

1 exp Dementia/

2 Delirium/ O

3 Wernicke Encephalopathy/

4 Delirium, Dementia, Amnestic, Cognitive Disorders/ or Cogni sfunction/

5 dement*.mp. ﬁ

6 alzheimer®.mp.

7 (lewy* adj2 bod*).mp.

8 (chronic adj2 cerebrovascular).mp. @

9 ("organic brain disease" or "organic brain syndrome").mp.

10 "benign senescent forgetfulness".mp.

11 (cerebr* adj2 deteriorat™®).mp.

12 (cerebral* adj2 insuEicient™).mp.

13 ("major neurocognitive disorder*" or "Cognitive Impairment and Disability").ti,ab.

14 or/1-131007787

15 multidomain.ti,ab.

16 "multi-domain".ti,ab.

17 "Multi-component".ti,ab.

18 "Multicomponent".ti,ab.

19 exp Combined Modality Therapy/

20 (multi* adj3 domain*).ti,ab. 0

21 (Multi* adj3 component*).ti,ab.

22 exp Exercise/ ﬁ PY
23 exp Exercise Therapy/ /
24 "Interval Train*".t1,ab.

25 "Physical activit*".ti,ab. /



26 "Physical traind

27 "Physical Therap*".@ab,

28 Exercis*.ti,ab.

29 "physical fitness".ti,ab®

30 exp Diet/

31 exp Vitamins/

32 exp Minerals/

33 exp Dietary Supplements/

34 Calcium Carbonate/ /‘

35 vitamin*.ti,ab.

36 diet*.ti,ab.

37 or/15-36

38 14 and 37 O

39 exp Secondary Prevention/

40 exp Primary Prevention/

41 "delay onset".ti,ab. @

42 ((cognit* or cognition or memory or mental or brain) adj3 ( decline* or deficit* or loss or lose or stop* or reduc*)).ti,ab.

43 prevent*.ti,ab.

44 taper*.ti,ab. /

45 avoid*.ti,ab.

46 "cut* down".ti,ab.

47 o1/39-46

48 38 and 47

49 cerebrovascular disorders/ or exp basal ganglia cerebrovascular disease/ or exp braing mia/ or exp carotid artery diseases/ or exp intracranial arterial

diseases/ or exp "intracranial embolism and thrombosis"/ or exp intracranial hemorrhages/ ®r exp brain infarction/ or exp vertebral artery dissection/
1413693

50 (stroke or cerebrovasc$ or brain vasc$ or cerebral vasc$ or cva$ or apoplex$).tw.

51 (stroke or cerebrovasc$ or brain vasc$ or cerebral vasc$ or cva$ or apoplex$).tw.

52 or/49-51

53 48 and 52

54 (randomized controlled trial or controlled clinical trial or randomized or placebo or drug therapy or r&ad r trial or groups).ti,ab.

55 53 and 54

56

57

PICO 1 PRISMA Flow chart

limit 55 to human
remove duplicates from 56 O
b 4



ication of studies via databases and registers
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Studies sought for retrieval
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& \ 4
Studies assessed for eligibility
(n=16)
—
)
g Studies included in PICO
E (n=5)
=
L

PICO 1 Risk of bias assessment:

Records removed before screening:
Duplicate records removed

O (n= 580)

Studies not retrieved
(n=0)

—»| Studies excluded:

Not main publication (n = 6)
Study not finished (n = 3)
Wrong intervention (n=2)
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PICO 2 and S search
PICO2: In people with a hi f stroke, does monitored intensive management of vascular risk factors, compared to usual care, prevent: future cognitive
decline or dementia?

PICO 5: In people with a history ( “Soke dementia does, stopping pharmacological management of vascular risk factors (de-prescribing), compared
to continuing these medications prevent: lture cognitive decline or improve health related quality of life?

As pre-specified, where a high-quality sy iggeview had been recently published, We used the existing search strategy, but operated the
inclusion/exclusion specific to this review quegflon. We then complemented with a focussed search of the recent literature.

For this PICO we searched the included and excluded s from the following reviews:

and Meta-analysis. JAMA. 2020;323(19):1934-19¢4
2. Zonneveld TP, Richard E, Vergouwen MDI, Ned

preventing recurrent stroke, major vascular events, and
Systematic Reviews 2018, Issue 7. Art. No.: CD007858.

3. Cholesterol treatment Trialists Collaboration. Efficacy and sa @a‘[i therapy in older people: a meta-analysis of individual participant data from 28
randomised controlled trials. Lancet. 2019; 393:407-415 j

4. McGuinness B, Craig D, Bullock R, Passmore P. Statins for the p @of dementia. Cochrane Database of Systematic Reviews 2016, Issue 1.

1. Hughes D, Judge C, Murphy R, et al. Associatio (éod Pressure Lowering With Incident Dementia or Cognitive Impairment: A Systematic Review

m ¥J, de Haan RJ, Roos YBWEM, Kruyt ND. Blood pressure-lowering treatment for
in patients with a history of stroke or transient ischaemic attack. Cochrane Database of

Art. No.: CD003160.
5. Jordan F, Quinn TJ, McGuinness B, Passmore P,Kelly JP, Tudur Smit @\y K, Devane D. Aspirin and other non-steroidal anti-
atic

iews 2020, Issue 4. Art. No.: CD011459.
e treatment of Type 2 diabetes mellitus on the development

ue6. Art. No.: CD003804.

inflammatory drugs for the prevention of dementia. Cochrane Database of S
6. AreosaSastre A,Vernooij RWM, Gonzalez-Colaco Harmand M, Martinez G. Effec

of cognitiveimpairmentand dementia. Cochrane Database of Systematic Reviews
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NB. The J-STARS trial was focused on statin treatment, NICE, PRoFESS and PROGRESS trials on antihypertensive medication and th@a on both antihypertensive as antiplatelet therapy.




PICO 2 Summary of findi

Monitored intensive man

f yascular risk factors compared to usual care for the prevention of post-stroke cognitive decline or dementia

Certainty assessment Number of patients Effect Quality of | Importance
evidence
Number | Study Risk of directness | Imprecision | Other | Intensive Usual Relative Absolute
of studies | design bias treatment | care (95% CI) (95% CI)
Dementia
3 RCT not serious serious ? S serious © none | 633/12455 | 659/1248 OR 0.96 2 fewer per ®OOQ | Important
(5.1%) 5(53%) (0.86 to 1.000 VERY
1.07) (from 7 fewer LOW
O to 3 more)
Cognitive decline (assessed with: various tools)
5 RCT not serious serious ? serious P serious © he heterogeneity in interventions and outcomes ®OOQ | Important
ded quantitative meta-analysis. VERY
LOW

CI: confidence interval; OR: Odds ratio; RCT: Randomsied controlled trial

a. Inconsistency of dementia, mild cognitive impairment and cognitive decline outcomes

b. Heterogeneous interventions with differing pathophysiologic effects

c. Confidence intervals include both benefitand harm

d. Very heterogeneous operationalisation of cognitive decline

Summary of findings for PICO 2 Monitored intensive management of vascular risk factors compared to usual can@ evention of post-stroke cognitive
/}'

decline or dementia

PICO 3 PRISMA Flow chart
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PICO 3 Risk of bias assessment
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PICO 4 search synta
In people with a history of sifokgs does cognitive training, compared to usual care prevent: future cognitive decline or future dementia?

As pre-specified, where a hig i ematic review had been recently published, We used the existing search strategy, but operated the
inclusion/exclusion specific to thifey uestion.
For this PICO we searched the incluffed xcluded studies from the following reviews:
1. Gates NJ, Vernooij RWM, Di Nisi »n S, March E, Martinez G, Rutjes AWS. Computerised cognitive training for preventing dementia in people
with mild cognitive impairment. Coc nﬁ%tabase of Systematic Reviews 2019, Issue 3. Art. No.: CD012279.
2. Gates NJ, Rutjes AWS, Di Nisio M, Karim S LY, March E, Martinez G, Vernooij RWM. Computerised cognitive training for 12 or more weeks
for maintaining cognitive function in cognitivelyR€althy people in late life. Cochrane Database of Systematic Reviews 2020, Issue 2. Art. No.: CD012277.
3. LampitA, Hallock H, Valenzuela M. Computerized @gniflve training in cognitively healthy older adults: a systematic review and meta-analysis of effect
modifiers. PLoS Medicine 2014;11(11):e1001756. O
4,

Shao Y, MangJ, Li P, Wang J, Deng T, Xu Z. Computer—basec@tive programs for improvement of memory, processing speed and executive function
during age-related cognitive decline: a meta-analysis. PLoS ﬁ0(6):e0130831.



PICO 6 Search syntax
In patients with stroke, doegiroufine use of cognitive assessment, compared to no routine screening, improve stroke care.

1.

w

S L L o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

. alzheimer*.mp.

"intracranial embolism and thropgBasis"/ OR exp intracranial hemorrhages/ OR stroke/ OR exp brain infarction/ OR vasospasm, intracranial/

cerebrovascular disorde s%aasa ganglia cerebrovascular disease/ OR exp brainischemia/ OR exp intracranial arterial diseases/ OR exp

(stroke OR post?stroke OR cerebré brain vascS OR cerebralvascS OR cva$ OR apoplexS OR SAH).tw.
((brainS OR cerebrS OR cerebellS OR ifftracranS OR intracerebral) adj5 (isch?emiS OR infarctS OR thromboS OR emboliS OR occlusS)).tw.
((brainS OR cerebrS OR cerebellS OR intra R intracranial OR subarachnoid) adj5 (h?emorrhageS OR h?ematoma$ OR bleedS)).tw.

((transiS adj3 isch?em$ adj3 attackS) OR TIAS1) O

0r/1-5 O
exp Dementia Q >
Delirium, Dementia, Amnestic, Cognitive Disorders/ or Cogn @nction

(chronic adj2 cerebrovascular).mp. O

("organic brain disease" or "organic brain syndrome").mp.

dement*.mp.

1"benign senescent forgetfulness".mp.

(cerebr* adj2 deteriorat™).mp. &
(cerebral* adj2 insuEicient*).mp. O
("major neurocognitive disorder*" or "Cognitive Impairment and Disability").ti,ab. O
Or/7-16

6 And 17 @O
Randomized Controlled Trials as Topic/ ﬁ 4

randomized controlled trial/ /O



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40
41

43,
44,

Random Alloc

Double Blind Meth /O
Single Blind Method/ /
clinical trial/

clinical trial, phasei.pt O

clinical trial, phase ii.pt

clinical trial, phase iii.pt

clinical trial, phaseiv.pt

controlled clinical trial.pt O

randomized controlled trial.pt O

multicenter study.pt @

clinical trial.pt O/

exp Clinical Trials as topic/ @
or/19-33 O
(clinical adj trial$).tw

((singlS or doubl$S or trebs or tripl$) adj (blind$3 or maskS3)).tw
PLACEBOS/

placeboS.tw &
randomly allocated.tw :

(allocated adj2 random$).tw

. or/35-40 &

42.

34 or 41 Oﬁ ¢
case report.tw /
letter/ /



45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

historical articﬁ

or/43-45 O

41 not 46 /

18 AND 47 6

(predict* adj3 (dement* or AD or er*)).ti,ab.

(identif* adj3 (dement* or AD or alzhejgffer™)).ti,ab.

(discriminat* adj3 (dement* or AD or alzhei

(distinguish* adj3 (dement* or AD or alzheimer

diagnos*.ti.

di.fs.

(detect* adj3 (dement* or AD or alzheimer*)).ti,ab.
accura*.ti,ab.

Or/48-56

48 AND 58

i,ab.

(differenti* adj3 (dement* or AD or aIzheimer*)).t@

Q
%
04



PICO 6 PRISMA Flow chart

[ Identificatio@ of, via databases and registers ]
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Studies sought for retrieval /
(n=4)

)
=
g
St
o9 \ 4
Studies assessed for eligibility
— EEE——
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PICO 7-9 search synt

PICO 7: In patients with str ute or post-acute), what is the accuracy of Montreal Cognitive Assessment for contemporaneous diagnosis of post-stroke
cognitive impairment or de
PICO 8: In patients with stroke % st-acute), what is the accuracy of Folstein’s Mini-Mental State Examination for contemporaneous diagnosis of
dementia?
PICO 9: In patients with stroke (acute or, ute), what is the accuracy of Addenbrooke’s Cognitive Examination (ACE) for contemporaneous diagnosis of
dementia?
Stroke 4

1. cerebrovascular disorders/ OR exp basal gangliaN#€rebrovascular disease/ OR exp brainischemia/OR exp intracranial arterial diseases/ OR exp

o voa

"intracranial embolism and thrombosis"/ OR exp'iffracf@nial hemorrhages/ OR stroke/ OR exp braininfarction/ OR vasospasm, intracranial/
(stroke OR post?stroke OR cerebrovascS OR brain vaso® OR®erebralvascS OR cva$ OR apoplexS OR SAH).tw.

((brainS OR cerebrS OR cerebellS OR intracranS OR intrac adj5 (isch?emiS OR infarctS OR thromboS OR emboliS OR occlusS)).tw.

! 3 achnoid) adj5 (h?emorrhageS OR h?ematoma$ OR bleedS)).tw.
((transiS adj3 isch?em$ adj3 attackS) OR TIAS1).tw.
Or/1-5 @

((brainS OR cerebrS OR cerebellS OR intracerebral OR intracragfé

Test accuracy studies C

Moo

© N o ok~ w

Exp “sensitivity and specificity”/

(sensitivity or specificity).tw.

(predictive adj3 value$S).tw. %

Exp Diagnostic errors/

((false positiveS) or (false negative$)).tw. O

(observer variation$).tw. 0

(roc curveS).tw. Oﬁ .

(likelihood adj3 ratio$).tw. /O



9. Likelihood funca
10. Or/1-9 O

MoCA

2. MoCA.mp.

1. “montreal cognitive assessmen::O

3. lor2

MMSE

1. MMSES.mp.
SMMSE.mp.
Folsteins.mp.
MiniMental.mp.

“mini mental statS”.mp.
3MS.mp.

Mini mental state examination/

© N o ok~ W N

Or/1-7

Addenbrooke’s Cognitive Examination

1. "AddenbrookeS Cognitive ExamS".mp.
“Mini-Addenbrooke$ Cognitive ExamS”.mp.
ACE.mp.

2

3

4. ACE-r.mp.
5. Mini-ACE.mp.
6

ACE-IIl.mp.






PICO 7-9 PRISMAflo

Identification of new studies via databases and registers

)

Identification of new studies via other methods

) (n = 168)

)

Records removed before screening:
Duplicate records removed
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Citation searching (n=13)
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= .. . %
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5] previous version of review
E || =19
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)
L]
!
)
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Reports sought for retrieval
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g
=
D
: |
> v
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Reports excluded: Reports assessed for eligibility
Not contemporaneous (n=24)
diagnosis (n = 4)
Short version of test
(n=2)
Outside best threshold (n
)
New studies included in review
(n=14)
z |
£ v
E
Total studies included in review
.| m=26)

=184)
v
Reportsgffot ed Reports sought for retrieval | Reports not retrieved
(n=0) (n=13) "1 (n=0)
Reports excluded: o Reports excluded:
—> Review article (n =5) Reports assessed for eligibility > No reference standard (n
Not contemporaneous dia (n=13) =3)
(n=2) Not contemporaneous
No reference standard (n =4 diagnosis (n = 1)
Short version of test (n = 7) Outside best threshold (n
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PICO 7 Risk of bias assessment

Risk of bias

0000220000

D1: Patient selection
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PICO 8 Risk of bias assessment

Risk of bias
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000000 CO0O®O®O®

tore

.....ﬁ

©
®
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D1: Patient selection
D2: Index test(s)

D3: Reference standard
D4: Flow and timing

Judgement
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Unclear
Low

PICO 9 Risk of bias assessment
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PICO 10 Search syntax
In patients with stroke (acute or post-acute), what is the accuracy of the Oxford Cognitive
Screen (OCS) for contemporaneous diagnosis of dementia?

Stroke

cerebrovascular disorders/ OR exp basal ganglia cerebrovascular disease/ OR exp

; brainischemia/ OR exp intracranial arterial diseases/ OR exp "intracranial embolism
/ d thrombosis"/ OR exp intracranial hemorrhages/ OR stroke/ OR exp brain
arction/ OR vasospasm, intracranial/

OR post?stroke OR cerebrovascS OR brain vascS OR cerebral vascS OR cva$
ORa IexSOR SAH).
3. ((brainSO OR cerebellS OR intracran$ OR intracerebral) adj5 (isch?emiS OR

infarctS OR thr RemboIiSOR occlusS)).tw

adj5 (h?emorrhage$ oma$s OR bleeds)).tw

5. ((transiSadj3isch?em$a ORTIASL).t
6. Or/15 /

Test accuracy studies

1. Exp “sensitivity and specificity”/ O

(sensitivity or specificity).tw

4. ((brainS OR cere @ebellS OR intracerebral OR intracranial OR subarachnoid)

2

3. (predictive adj3 valueS).tw.
4. Exp Diagnostic errors/ &

5. ((false positiveS) or (false negativeS)).tw. O

6. (observer variation$S).tw. O
7. (roccurveS).tw

8. (likelihood adj3 ratioS).tw
9

Likelihood functions/

o on/n /7
Oy

Oxford Cognitive Screen

1. “Oxford Cognitive Screen”
2. OCS.ti,ab

3. lor2




PICO 10 PRISMA Flow chart

[ Identification of studies via databases and registers ]

Records removed before screening:
Records identified > Duplicate records removed (n=
(n=139) 5)

dentification

Q
ﬂeened
(n€34)
Studies sought i
op (n=34)
=
=
8
5
wn A\ 4
Studies assessed for eligibility
(n=7)
Studies excluded:
Wrong outcome 7
—
)
c . . .
= Studies included in PICO
= (n=0)
=]
=
L

PICO 11 search syntax :
ssassment

In patients with stroke (acute or post-acute), what is the accuracy of the re
for contemporaneous diagnosis of dementia?

As pre-specified, where a high-quality systematic review had been recently publishe@ .
used the existing search strategy, but operated the inclusion/exclusion specific to this r ﬁ
question. /

For this PICO we searched the included and excluded studies from the following review: O/

Elliott E, Green C, llewellyn DJ, Quinn TJ. Accuracy of Telephone-Based Cognitive Screening
Tests: Systematic Review and Meta-Analysis. Curr Alzheimer res.2020;17:460-471.



PICO 11 Risk of bias assessment

Risk of bias domains

Overall

L X JO)-
L L O
L JOX N

Zeitman

Judgement

i
; ent sglection. .

D2: In @ Hioh

D3: Refererife stghdard. - Some concerns

D4: Flow & Wi

@ . Low
PICO 12-14 search syntax O

PICO 12: In people with post-stroke cognitive impairme
compared to placebo, delay cognitive decline or progression
behavioural and psychological symptoms, decrease caregiver
effects?

mesterase inhibitors,
entia; improve
afid/or cause adverse

placebo, delay cognitive decline or progression to dementia, improve behaf§ourgand

PICO 13: In people with post-stroke cognitive impairments, does mem &pared to
psychological symptoms, decrease caregiver burden and/or cause adverse efT@€ts?

PICO 14: In people with post-stroke cognitive impairments, do the nootropics actov@
cerebrolysin, compared to placebo improve cognitive decline, improve behavioural a *

psychological symptoms, reduce caregiver burden and/or increase adverse events. / :

As pre-specified, where a high-quality systematic review had been recently published, we
used the existing search strategy, but operated the inclusion/exclusion specific to this review
question.

For this PICO we searched the included and excluded studies from the following reviews:



Battle CE, Abdul-Rahim AH, Shenkin SD, Hewitt J, Quinn TJ. Cholinesterase inhibitors for
vascular dementia and other vascular cognitive impairments: a network meta-analysis.
Cochrane Database of Systematic Reviews 2021, Issue 2. Art. No.: CD013306.
McShane R, Westby MJ, Roberts E, Minakaran N, Schneider L, Farrimond LE, Maayan N,
Ware J, Debarros J. Memantine for dementia. Cochrane Database of Systematic Reviews
2019, Issue 3. Art. No.: CD003154.
Li Y, Hai S, Zhou Y, Dong BR. Cholinesterase inhibitors for rarer dementias associated with
eurological conditions. Cochrane Database of Systematic Reviews 2015, Issue 3. Art. No.:
44,
I ni RA, QuinnTJ. The efficacy and safety of animal-derived nootropics in cognitive
er3 Systematic review and meta-analysis. Cerebral Circulation - Cognition and

BehavigF. 2@821; 2:100012.
Cui S, d , Yang M, Guo J, Zhou M, Zhu C, He L. Cerebrolysin for vascular
dementia @ Database of Systematic Reviews 2019, Issue 11. Art. No.: CD008900.



PICO 12 Risk of bias assessment

Risk of bias domains

Domains: Judgement

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. . Low
/ D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Risk of bias domains

’y ® &6 6 & ©

Study

Domains:

Judgement
D1: Bias arising fi ndomization process.
D2: Bias due to d@ intended intervention. . Low
D3: Bias due to missing e data.
D4: Bias in measuregh tcome.

D5: Bias in selection of the regbrted result.

o4

C...

O



PICO 15 Search Syntax
In people with post-stroke cognitive impairments, does cognitive rehabilitation (cognitive

skill training or compensation strategies) compared to no rehabilitation, delay cognitive

decline or progression to dementia, improve behavioural and psychological symptoms,

improve performance in activities of daily living or decrease caregiver burden?

% 2

ran a bespoke search but cross referenced our results with the following reviews:

Rogers JM, Foord R, Stolwyk RJ, Wong D, Wilson PH. General and Domain-
Specific Effectiveness of Cognitive Remediation after Stroke: Systematic
Literature Review and Meta-Analysis. Neuropsychology review. 2018;28(3):285-

hao B, Liu Z, Weng Y, Zhou L. Effectiveness of computer-based training
opgPost-stroke cognitive rehabilitation: A systematic review and meta-analysis.
Neuropsy ical Rehabilitation. 2020.

3. Loets otter KJ, Wong D, das Nair R. Cognitive rehabilitation for attention

deficits fol @mke. Cochrane Database of Systematic Reviews.

2019;11(11): 10. :

Stroke @
S1: exp Brain Ischemia/px, th or (( i rebral) adj2 (ischemia* or ischaemia*

adj2 (embol* or thromb*)).ab,ti.

or

infarct®)) or ((ischemic or ischaemi *)).ab,ti.
S2: exp "Intracranial Embolism and Throm @ th or ((brain or cerebral or intracranial)

S3: exp Cerebral Hemorrhage/px, th or (((brain

ﬁ or cerebrum or intracerebral or
intracortical) adj2 (hemorrhag* or haemorrhag*ofglagting orbleed)) or ((haemorrhagic or

hemorrhagic) adj2 (apoplexy or stroke))).ab,ti.

S4: exp Stroke/px, th or (((cerebrovascular or cerebro va
or apoplexy or apoplexia or stroke* or arrest* or failure* o
adj2 vascular adj2 accident*) or apoplexy or CVA* stroke*).ab

ebral) adj2 (accident*

or insufficienc*)) or (brain
S5:1or2o0r3o0r4 &O

Cognitive rehabilitation methods
S6: exp Cognitive Remediation/mt or ((cognitive or neuropsychological) a j

remediat* or restor* or train* or retrain* or re-train* or enhance* or rehabi |t&

intervention* or treat® or therap* or therapeutic* or practice or recover* or pr
(skill adj2 training) or technique*)).ab,ti.

S7: exp Cognitive Behavioral Therapy/mt or ((behavior* or behavior or cognitive or
behavioural or behavioral) adj2 (therap* or psychotherapy or treatment*)).ab,ti.

therap*).ab,ti.

t*
r

C,.
7

S8: exp Therapy, Computer-Assisted/mt or ((computer assisted or computer-assisted) adeO/

S9: ((environmental adj2 (modification* or adaptation* or aid*)) or (compensatory
(strateg® or mean*))).ab,ti.

S10: exp Stroke Rehabilitation/mt or (stroke adj2 rehabilitation).ab;ti.

S$11:S6 -S10/ OR

adj2



Cognitive impairments (global + domain-specific)

S12: ((exp Cognition/ not exp Cognition/de) or (cognition* or awareness or ((brain or
cognitive or mental) adj2 (function* or skill* or abilit* or reserve* or task* or capacity* or
performance*)) or comprehension or understanding or consciousness* or meta cognition or
meta-cognition or metacognition or meta emotion* or metaemotion* or meta-emotion* or
meta memor* or meta-memor* or metamemor* or ((awareness* or knowledge* or
control* or monitoring*) adj2 (meta-cognitive or meta cognitive or metacognitive))).ab,ti.)
dj4 (decline* or dysfunction* or impair* or deterioration* or disorder* or deficit* or

* or difficult® or disabilit* or disturbance* or disruption* or diminish* or reduc* or
or limit* or distortion* or defect* or loss*).ab,ti.

p Bognitive Dysfunction/px, th or ((cognition or cognitive or mental or

pidie) adj2 (decline* or dysfunction* or impair* or deterioration™® or disorder* or
deficit* gblem* or difficult* or disabilit* or disturbance* or disruption* or diminish* or
reduc* or % or limit* or distortion* or defect*or loss*)).ab,ti.

S14: (((exp AFfousal/ not exp Arousal/de) or (arousal* or (cortical adj2 vigilance) or attention
or attentional or ation or (information adj2 speed adj2 processing) or alertness or
awareness or consciouSifess).ab,ti.) adj4 (decline* or dysfunction* or impair* or

deterioration® or diso eficit* or problem* or difficult* or disabilit* or disturbance*
or disruption* or impair ish* or reduc* or decrease* diminish* or reduc* or

decreas* or limit* or distorti@n™ o ect™ or loss*).ab,ti.) or (inattention or distractibility
or distracted or (mental adj2 slo or hemi-neglect or hemineglect or hemi-inattention
|

or neglect or hemiagnosia or hem , !n osia or ((unilateral or spatial or hemi-spatial or

hemispatial or visuo-spatial or visuo r ¢d8ual-spatial or contralateral or syndrome)
adj2 (neglect or agnosia))).ab;ti. /“

S15: (((exp Executive Function/ not exp Ex nction/de) or (executive adj2 (control*
or function* or processing or skill* or functio i) #dj3 (decline* or dysfunction* or
impair* or deterioration* or disorder* or deficit* gblem™ or difficult* or disabilit* or

disturbance* or disruption* or diminish* or reduc* of decregé#or limit* or distortion* or
defect* or loss*).ab,ti.) or (dysexecutive adj2 (syndrome* * or function*)).ab,ti.

sequencing or (sequence adj2 steps)).ab,ti.) adj4 (decline* or dysfufici r impair* or
deterioration® or disorder* or deficit* or problem®* or difficult* or disabj disturbance*
or disruption* or diminish* or reduc* or decreas* or limit* or distortion* @ deffct* or
loss*).ab,ti.) or (aspontaneity or (action adj2 (disorganization OR disorganiza®on\i.db,ti.
S17: (((inhibition or control or self-restraint) adj2 (decline* or dysfunction* or i irZ
deterioration* or disorder* or deficit* or problem* or difficult* or disabilit* or dist@*

or disruption® or diminish* or reduc* or decreas* or limit* or distortion* or defect* ﬁ ¢
loss*)) or ((utilization adj2 (behavior or behaviour)) or distractibility or distracted or /
impulsive or impulsiveness or impulsivity or perseveration or disinhibition or aggression orO
aggressive or restlessness)).ab, ti. /
S18: ((exp Problem Solving/ not exp Problem Solving/de) or (exp Thinking/ not exp

Thinking/de) or (thinking or (decision adj2 making) or goal-setting or objective-setting or

((goal or objective) adj2 setting) or (problem adj2 solving) or judgement* or reasoning or
self-instruction or self-regulation or self-regulatory or self-awareness or self-monitoring or

monitoring or self-evaluation).ab,ti.) adj4 (decline* or dysfunction* or impair* or



deterioration* or disorder* or deficit* or problem* or difficult* or disabilit* or disturbance*
or disruption® or diminish* or reduc* or decreas* or limit* or distortion* or defect*).ab,ti.
S19: ((exp Memory/ not exp Memory/de, pd) or (memory or memories or recall* or
retention or remembering).ab,ti.) adj2 (decline* or dysfunction* or impair* or
deterioration* or disorder* or deficit* or problem* or difficult* or disabilit* or disturbance*
or disruption* or diminish* or reduc* or decreas* or limit* or distortion* or defect* or
loss*).ab,ti.

p Memory Disorders/px, th or (amnesia* or (amnestic adj2 state) or (memory adj2
or dysfunction®* or impair* or deterioration* or disorder* or deficit* or problem*
* or disabilit* or disturbance* or disruption* or diminish* or reduc* or decreas*
distortion* or defect* or loss*))).ab,ti.
eption/ not exp Perception/de, pd) or (perception* or perceptual or
(perceptUsi®adj rformance or processing or task* or skill* or ability* or function*)) or
(body adj2 (ifhage™* or representation* or schema®*)) or stereops* or (stereoscopic adj2
vision*) or stereo ,ti.) adj4 (decline* or dysfunction* or impair* or deterioration*
or disorder* or deficit™§@r problem* or difficult* or disabilit* or disturbance* or disruption*
3

or diminish* or reduc™®off/deceas™ or limit* or distortion* or defect* or loss*).ab,ti.
S22: ((exp Spatial Naviga® xp Spatial Navigation/de) or ((space or spatial or visual)
adj2 (perception or abilit* o ination or orientation or navigation or visualization or
visualization or localization or [o n)).ab,ti.) adj4 (decline* or dysfunction* or impair*
or deterioration* or disorder* or 1i#¥eg problem™* or difficult* or disabilit* or
disturbance* or disruption* or dimi c* or decreas* or limit* or distortion* or
defect* or loss*).ab,ti.

S23: exp Perceptual Disorders/px, th or ((( r@l or perceptive or perception) adj2
(decline* or dysfunction* or impair* or deteri Q gisorder* or deficit* or problem*
or difficult® or disabilit* or disturbance* or disrup or diminish* or reduc* or decreas*
or limit* or distortion* or defect* or loss*)) or agnosta t or anosognosia or
disorientation or disorientation).ab,ti.
S24: exp Apraxias/th or (apraxia* or dyspraxia* or (awkwar
clumsiness or perseveration or ((alien or anarchic) adj2 hand
$25:512 —S24 / OR

Study type
S26: exp adaptive clinical trial/ or exp clinical trial, phase i/ or exp clinical fial, gfase ii/ or
I

exp clinical trial, phase iii/ or exp clinical trial, phase iv/ or exp controlled cli idl/ or exp

randomized controlled trial/ or exp equivalence trial/ or exp pragmatic clinical

(((controlled OR clinical OR intervention OR therapeutic OR single-blind or double-blind
7

ovement*) or
ome*)).ab,ti.

triple-blind OR preventive or prophylactic or randomized or randomized or non-infer ¢

noninferiority or non-superiority or nonsuperiority or superiority or equivalence or

community or pragmatic or adaptive) adj3 (trial* or stud* or experiment® or O
comparison*)).ab,ti.) /
S27: (adaptive clinical trial or clinical trial phase i or clinical trial phase ii or clinical trial phase

iii or clinical trial phase iv or controlled clinical trial or equivalence trial or multicenter study

or pragmatic clinical trial or randomized controlled trial).pt.

S28: 526 or S27



PICO 15 PRISMA Flow chart

[ Identification of studies via databases and registers ]

Records removed before screening:
Records identified > Duplicate records removed (n=
(n=2865) 465)

dentification

)
reened » | Records excluded
(n€2400) (n=2380)
Studies sought
0 (n=20)
=
|
8
5
wn A\ 4
Studies assessed for eligibility
(n=20) Studies excluded:
Sample size too small (n = 2)
Multimodal interventions (n = 1)
ot cognitive therapy (n=1)
ixg® diagnoses. (n=11)
sing data (n =1)
— H
)
‘ . . .
= Studies included in PICO
= (n=1)
=]
=
L

PICO 15 Risk of bias assessment

Risk of bias domains

D1 D2 D3 D4 D5
Donkervoort . . . . . .
Domains: Judgweﬁ/

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. . Low
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Study




PICO 16. Search Syntax
In people with a history of stroke, do multi-item prognostic tools performed soon after

stroke, predict future cognitive decline or dementia.

1. cerebrovascular disorders/ OR exp basal ganglia cerebrovascular disease/ OR exp

brain ischemia/ OR exp intracranial arterial diseases/ OR exp "intracranial embolism
&thrombosis“/ OR exp intracranial hemorrhages/ OR stroke/ OR exp brain

i

i n/ OR vasospasm, intracranial/
(}Q OR post?stroke OR cerebrovasc$ OR brain vasc$ OR cerebral vasc$ OR

poplex$ OR SAH).ti,ab.

3. ((oraj R cerebr$ OR cerebell$ OR intracran$ OR intracerebral) adj5 (isch?emi$ OR
infarc ombo$ OR emboli$§ OR occlus$)).ti,ab.
4. ((brai

adj5 (h?emo $ OR h?ematoma$ OR bleed$)).ti,ab.
5. ((transi$ adj3 isch?
6.10R20R3
7. ((validat$ OR predi

rognos$ OR rule$) adj3 (outcome$ OR risk§ OR
model$)).ti,ab.
8. (prognos$ AND (meth @story OR variable$ OR criteria OR scor$ OR
a

characteristic$ OR finding$ &OR model$)).ti,ab.
2

gr$ OR characteristic$ OR finding$ OR
OR identif$ OR prognos$)).ti,ab.

ﬁbrﬂi OR cerebell$ OR intracerebral OR intracranial OR subarachnoid)
age

dj3 attack$) OR TIAS$1).ti,ab.
5

9. ((history OR variable$ OR crite !
factor$) adj3 (predict$ OR model$ QM
10. (decision$ adj3 (model$ OR clinical$y). tighb.

11. (stratification OR discriminat$ OR cali j,ab.

12. ROC curve/
13. (c-statistic OR c statistic OR area under the cuUC).ti,ab.

14. (indices OR algorithm OR multivariable).ti,ab.
15.70R80OR9OR100OR110OR120R 13 OR 14
16. exp dementia/

17. delirtum/

18. delirium, dementia, amnestic, cognitive disorders/

19. exp cognition disorders/ &
20. exp cognition/
21. memory/ < o

22. dement$.ti,ab.

23. (Alzheimer$ OR AD).ti,ab. 0
24. deliri$.ti,ab.
25. ((cognit$ OR memory OR mental OR brain) adj3 (func$ OR perform$ OR abilitfyfOR

declin$ OR reduc$ OR impair$ OR disorder$ OR fail$ OR los$ OR deficit$ OR stop ¢

progress$ OR improve$)).ti,ab. /
26. mental perform$.ti,ab. O
27. (memory adj3 (complain$ or declin$ or function$)).ti,ab.
28.16 OR170R 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 /
29. 6 AND 15 AND 28



PICO 16 PRISMA flow diagram

[ Identification of studies via databases and registers ]

Records identified
(n=22466)

Records removed before screening:
5 Duplicate records removed (n=
5638)

Records excluded
(n=16473)

Studies excluded:
Delirium focus (n = 4)

Studies sought for
) (n=1355)
i
3
£=1
@ v
Studies assessed for eligibility
(n=11)
e
)
g Studies included in PICO
2| | @=7
=
=

PICO 16 Risk of bias assessment



Risk of bias

D1 D2 D3 D4 Overal
Chander 2017 | (&) ) ) < ®
Ding 2019 ) * ® ® X
O Gong 2019 ) ) ) O (=)
an20t6 | (@) ) ©) X X
: | @ O o6 e
Munsci#2016 X X © ©
Salihovic 2018 ) O @ ®

Judgement

@ Hion

- Unclear

% . Low
PICO 17 and 18 Search syntax :

PICO 17: In people with a history of stroke, do structur tu n acute brain CT
imaging, predict (at least one year from index stroke event) oinitive decline or

dementia.

PICO 18 In people with a history of stroke, do structural featu te brain MR
imaging, predict (at least one year from index stroke event) future v@decline or
dementia.

Stroke

1. cerebrovascular disorders/ or exp basal ganglia cerebrovascular disease/ a
ischemia/ or hypoxia-ischemia, brain/ or ischemic attack, transient/ or carotidfarte
diseases/ or carotid artery thrombosis/ or intracranial arterial diseases/ or cere

b 4
arterial diseases/ or exp "intracranial embolism and thrombosis"/ or exp intracranial /
hemorrhages/ or exp stroke/ O/

2. (stroke$ or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or transient isch$mic
attack$ or tia).tw.

3. ((brain or cerebr$ or cerebell$ or hemispher$ or intracran$ or intracerebral or
infratentorial or supratentorial or space-occupying) adj5 (isch?emi$ or infarct$ or
thrombo$ or emboli$ or occlus$ or hypoxi$)).tw.



4. ((brain or cerebr$ or cerebell$ or hemispher$ or intracran$ or intracerebral or

infratentorial or supratentorial or intraventricular) adj5 (h?emorrhag$ or h?ematoma$
or bleed$)).tw.

or/1-4

5.
Dementia and cognitive impairment
: 6. exp dementia/ or memory disorders/ or neurocognitive disorders/ or cognition

disorders/ or cognitive dysfunction/
z ment$.tw.

8. ion or awareness or cognit$ or neuropsych$ or neurocognit$ or neurobehav$ or
0g$ or memor$ or recall or think$) adjS (declin$ or impair$ or domain$ or
tes %&ssﬂi or function$ or batter$ or disorder$ or dysfunct$ or deficit$ or declin$
or abilit$ or pro $ or difficult$ or disturbance$ or disabilit$)).tw.

9. mental processegl or cognition/ or awareness/ or cognitive reserve/ or executive

function/ or le @ thinking/ or perception/ or memory/
10. exp psychologica O

11. MMSE.tw.

12. or/6-11 S < >
/



Neuroimaging

13.
14.
15.

%

20.

diagnostic imaging/ or neuroimaging/ or multimodal imaging/
tomography, x-ray computed/

((compute$ or cerebral or CAT or CT or brain) adj5 (imag$ or scan$ or neuroimag$
or tomogra$ or marker$ or feature$ or x-ray)).tw.

Magnetic resonance imaging/
RI or MRi or NMRI or NMRi).tw.

aon$ or resonance or MR or MTC or MT or NMR) adj5 (imag$ or scan$ or
ag$ or tomogra$ or marker$ or feature$)).tw.

Study type
prognosis/

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

observational study/ O

randomized controlled tri@

controlled clinical trial.pt. 0
Epidemiologic Studies/ /@

exp Case-Control Studies/ O
exp Cohort Studies/

(epidemiologic adj (study or studies)).ab,ti.

case control.ab,ti.
(cohort adj (study or studies)).ab,ti.
cohort analy$.ab,ti. :

(follow up adj (study or studies)).ab,ti. 0
longitudinal.ab,ti.

retrospective$.ab,ti. Oﬁ *
prospective$.ab,ti. /O
(observ$ adj3 (study or studies)).ab,ti. /

or/20-35

Running the search

37.

5and 12 and 19 and 36






PICO 17 and 18 PRISMA Flow chart

dentification

Screening

Included

[ Identification of studies via databases and registers

Records identified
(n=9536)

Records removed before screening:
Duplicate records removed (n=
2088)

Records excluded
(n=7211)

Studies sought
(n=239)

A 4

Studies assessed for eligibility
(n=39)

Studies not retrieved
(n=2)

Studies included in PICO

CT (n = 13 studies [20 records])
MRI (n =10 studies [21 records])

PICO 17 Risk of bias assessment

Studies excluded:
Not main publication (n = 8)
Wrong intervention (n=4)
Study not finished (n = 3)




Risk of bias
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PICO 18 Risk of bias assessment
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PICO 17 Summary of included studies

dy N | Stroke | Follow-up Excluded Excluded Criteria for PSCI CT-imagin
type prior prior Criteria for PSD
dementia/Cl stroke
IS 12 months dementia no i MMSE<24 Acute strok
12 months dementia no - MDRS<27 Acute strok
Median 47.4 dementia no ICD-9 codes in - Acute strok
mgnths electronic medical
records and/or TICS-
m > 20
IS langgfal follow-up _cogn!tlve yes DSM-III-R - SBI
to impairment
IS+H Sye no no - MMSE<11 Acute strok
IS+H 6, 12, 24, dementia no - Acute strok
months ICD-10 WML
IS 12 months yes MMSE<24 Acute strok
) WML
lacunar | Avg4 years de no DSM-III-R and - Acute strok
MMSE<24 WML
IS 12 months cognitive e Winblad et al. criteria Acute strok
impairment and impairment in one | WML
i or more cognitive
domains.
lacunar | Average 25-29 dementia yes DSM-II-R and MMSE | - WML
months
H Median 6 years Cognitive no A - Acute strok
impairment WML*
IS 12 months dementia or yes at least one cognitive | Acute strok
MMSE greater DSMAV deficit WML
than or equal
to 15
IS+H 12 months PGI-BBD>18 | no |-BBD=18, DSM Acute strok
- to diagnose WML
&
PICO 18 Summary of included studies
Stud Age, years+ Stro | Exclud | Excluded C \7
yn ke ed prior asses n
Study type | prior | dementia/
stroke MCI
Appelr | 81 Mean=66.4 years | LAC Y N MMSE
0s S /
(2005)
| 55 | With microbleeds | IS N Y, “non Neuropsycholo
Gregoi 65 (44-86) cerebrovasc | gjcal battery
re Without ular diseases
(2012) microbleeds known to
impair




62 (33-75) cognitive
function”
Kang | 408 | Mean 64.7 years IS Y MMSE
(2013)
1821 | Mean/SD=66.0/1 IS Y, MMSE
. 451 0.3 years dementia
Liang at 15
(2019) mont
hs
208 | Median (IQR)=66 | LAC Y, ACE-R
(56-74) S dementia
and MCI
2 | Mean/SD=66.4/9. | IS N Neuropsycholo
Molad aﬁ‘ 4 years ?I'T: gical battery
(2017)
mont
i,
: 218 | Me#liggdQR=67.5| H Y, NIAA for all-
Moulin / ’7 "
(2016) é& years _cognitive cause
impairment dementia
Ramse | 132 | Mean/SD=5 IS + Y, Neuropsycholo
y yea H dementia gical battery
(2017)
Saani 207 | Mean/SD=66/ Y, MoCA, Isaacs
agnie ,
" years / dementia | set test,”Z?zzo
cancellation
(2020) task
105 | Mean/SD=63.0/1 IS Y, Rey auditory
Schout 4.2 years mentia | verbal learning
en test
(2009) Doors test
recognition

.

L 4

Zo¥
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PICO 1: In people with a history of stroke, do monitore ased interventions

(exercise, dietary change, alcohol moderation, weight loss,

ige cessation), alone
or in combination, compared to care as usual, prevent: future o e decline or
dementia?

=

Recommendation

stroke cognitive decline or dementia.

We cannot recommend monitored lifestyle interventions solely for the prever@f fost-

Quality of evidence:
Strength of recommendation: No recommendation

(This recommendation only relates to the cognitive effects of lifestyle interventions)

Expert Consensus Statement




Lifestyle interventions, alone or in combination, should not be used solely for the prevention
of post-stroke cognitive decline or dementia. Other benefits, such as a better physical or
mental health or the prevention of future cardiovascular disease may warrant

recommendations on lifestyle after stroke, but these were not the focus of this guideline.

There is a need for further, adequately powered trials that assess the effect of monitored

1f @yl interventions on cognitive outcomes following stroke.




ay

PICO 2: In people with a history of stroke, does monitored intensive management of
vascular risk factors, compared to usual care, prevent: future cognitive decline or
dementia?

Recommendation

Blood pressure treatment.
nnot recommend intensive treatment of blood pressure compared to usual care solely
éevention of post-stroke cognitive decline and dementia.

Qualit)@ﬂ:ez

Strength of ¥ecommendgtion: No recommendation

(This recommen ly relates to cognitive effects of blood pressure treatment)

Antithrombotic therapy. O

We suggest against using dual Q therapy compared to single antiplatelet therapy
for the prevention of cognitive de %r stroke.

Quality of evidence: @
Strength of recommendation:

(This recommendation relates to cognitive effects of du. iplgglet and is applicable to

A
%

We cannot recommend intensive statin treatment compared to usual care®s

prevention of post-stroke cognitive decline or dementia. O

lacunar stroke only)

Statin treatment.

Quality of evidence:
Strength of recommendation: No recommendation

(This recommendation only relates to cognitive effects of statin treatment)




Expert Consensus Statement

Given the beneficial effects of vascular risk management on prevention of recurrent stroke
and cardiovascular disease, comprehensive risk factor management including blood pressure

c reduction, antithrombotic and statin is warranted following stroke, even though the cognitive

f are unclear.

Tar s@oke risk factor management are constantly evolving and approaches that were

historic idered ‘intensive’ are now common practice and recommended in
guidelines.
Future trials of secon pr@vention in stroke should include cognitive outcome measures.




PICO 3: In people with a history of stroke, do monitored multicomponent
interventions (lifestyle and pharmacological), compared to usual care, prevent: future

cognitive decline or dementia?

Recommendation

We cannot recommend multicomponent interventions (including medications and lifestyle

ions) solely for the prevention of post-stroke cognitive decline or dementia.

Qua dence:
Strengt e endation: no recommendation

(This recommendatiougsly relates to the cognitive effects of multicomponent interventions)

Expert Consensus

All but one of the writing g@reed that:

Monitored multicomponent int ns, cannot be recommended for the prevention of

cognitive decline or dementia folloy roke alone, but there are other potential health

benefits associated with these lifesty tions, such as the prevention of future

cardiovascular disease or recurrent stroke.




PICO 4: In people with a history of stroke, does cognitive training, compared to usual

care prevent: future cognitive decline or future dementia?

Recommendation

There is continued uncertainty over the benefits and limitations of cognitive training for the

prevention of cognitive decline and dementia in people living with stroke.

1ty ®f evidence:

Stre commendation: No recommendation

s Statement

All but one of the wrilifig group agreed that:
Cognitive training co @onsidered following stroke as part of a broader rehabilitation

package. However, based the current available literature, there is no evidence that
cognitive training, as a single ion, has a clinically meaningful or sustained benefit
for prevention of cognitive decline o tig following stroke.




PICO 5: In people with a history of post-stroke dementia does, stopping pharmacological
management of vascular risk factors (de-prescribing), compared to continuing these

medications prevent: future cognitive decline or improve health related quality of life

Recommendation

There is continued uncertainty over the benefits and risks of continuing treatment with
angypertensive or statin medications compared to withdrawal of these medications for

1tive or quality of life outcomes in people living with post-stroke dementia.

QualityQﬁe:

Strength of recomme ion: No recommendation

Expert Consensus

Given the beneficial effect @h cafdliovascular disease/stroke prevention and no clear signal

of cognitive harm, pharmacologi cular risk factor management should be continued in

patients with mild to moderate pos e entia.
In people living with more advanced demen@ short life expectancy, where the
potential harms and burden of treatment may be g @

an any vascular protection, the

benefits of continuing stroke secondary prevention fhedicatyé are unclear.

Pragmatic trials of deprescribing medications are needed t @eatment decisions in

people living with advanced post-stroke dementia.

C..
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PICO 6: In patients with stroke, does routine use of cognitive assessment, compared to

no routine screening, improve stroke care.

Recommendation

Due to a lack of relevant trials in patients with stroke, there is continued uncertainty over

the benefits and risks of routine cognitive screening to improve stroke care.

{ f evidence:

Stre Qcommendation: no recommendation
(this re ﬁion applies only to routine screening of all patients presenting with

stroke, and does not to clinician directed assessment)

Expert Consensus S

ent
Cognitive screening shouI; @sidered as part of the comprehensive assessment of
stroke survivors. @

However, there are insufficient data to m@mendations around the timing, the
X .

content or the potential benefits of cognitiv to the patient, their care-givers,

and to healthcare systems.

Further studies describing the effects of routine cognitive € following stroke are

required. These studies should include acute stroke settings, sh ord feasability and

acceptability, consider effects on care pathways, and describe care*g#ffer Qitcomes and

health economics. < a

Cs,.
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PICO 7: In patients with stroke (acute or post-acute), what is the accuracy of Montreal
Cognitive Assessment for contemporaneous diagnosis of post-stroke cognitive impairment

or dementia?

Recommendation

We suggest that in post-acute stroke settings, screening of cognition using the Montreal
i e Assessment (MoCA) is considered

ould not be used as a substitute for comprehensive clinical assessment.

At the Q 1 threshold for test positivity, MoCA screening will detect most stroke
survivors with import ognitive issues but at the cost of substantial false positives.

We suggest that™a r d (lower) threshold be considered for stroke populations.

o

Quality of evidence:

Strength of recommendation:

Expert Consensus Statement

There are inherent limitations to the Montreal ossessment (MoCA), which

relies on intact visuospatial and language function 16f com n.

While the MoCA has acceptable test properties for use as an i eening test in a
stroke population, consideration should be given to the develop nition screening
tools that are more acceptable and feasible for those with communic jculties or

spatial neglect.

Those utilising the MoCA cognitive screening test should be fully trained in its O

administration.

Further comprehensive cognitive assessment is recommended in the event of a positive

MoCA test result and findings should be shared with the stroke care team.

e



PICO 8: In patients with stroke (acute or post-acute), what is the accuracy of Folstein’s

Mini-Mental State Examination for contemporaneous diagnosis of dementia?

Recommendation
We suggest that in acute and post-acute stroke settings, screening of cognition using
Folstein’s Mini-Mental State Examination (MMSE) be considered.

hould not be used as a substitute for comprehensive clinical assessment.

Att Qtional threshold for test positivity, MMSE screening will exclude most stroke
survivo f\important cognitive issues, but at the cost of substantial false negatives.

Quality of evidence: c
Strength of recommendatio

Expert Consensus Statemen

There are inherent limitations to th al State Examination (MMSE), which relies

on intact visuospatial and language functio pletion.

While the MMSE has acceptable test properties for ;se as agfitial screening testin a
stroke population, consideration should be given to the of cognition screening
tools that are more acceptable and feasible for those with co gon difficulties or

spatial neglect.

Those utilising the MMSE cognitive screening test should be fully trained@

i
administration. 0

Further comprehensive cognitive assessment is recommended in the event of a positive

MMSE test and findings should be shared with the stroke care team.




PICO 9: In patients with stroke (acute or post-acute), what is the accuracy of
Addenbrooke’s Cognitive Examination (ACE) for contemporaneous diagnosis of

dementia?

Recommendation

We suggest that in acute and post-acute stroke settings, screening of cognition with one of
jons of the Addenbrookes Cognitive Examination (ACE) can be considered.

sh®uld not be used as a substitute for comprehensive clinical assessment.

Test prQ sensitive to the threshold used to define test positivity, but there were

insufficient data to m ecommendations around the optimal cut-off for use in stroke.

Quality of evidence: c
Strength of recommendatio

Expert Consensus Statemen

There are inherent limitations to th€ v fsions of the Addenbrookes Cognitive
act@i

Examination (ACE), which all rely on int patial and language function for

completion. O

Acceptable test properties for the ACE have not been esblj use as an initial
screening test in a stroke population and consideration should, " to the development
of cognition screening tools that are more acceptable and feasib with

communication difficulties or spatial neglect.
Those utilising the ACE cognitive screening test should be trained in its admm@n.

Further comprehensive cognitive assessment is recommended in the event of a positive

ACE test result and findings should be shared with the stroke care team.

e



PICO 10. Inpatients with stroke (acute or post-acute), what is the accuracy of the Oxford

Cognitive Screen (OCS) for contemporaneous diagnosis of dementia?

Recommendation

There is insufficient published evidence to assess the accuracy of the Oxford Cognitive
Screen (OCS) for contemporaneous diagnosis of dementia in the stroke setting.

/e search should assess the diagnostic accuracy and utility of the OCS for post-stroke

cognd @romes.

Quality of evidence:

Strength of reco tion: no recommendation

Expert Consensus S
The Oxford Cognitive Screen fers advantages over other screening tools in terms

of ease of completion and feasibili @ke survivors with physical, language or
visuospatial impairments.

Test accuracy studies of the OCS as a screen for We dementia are required.

Those utilising the OCS should be trained in its ad minis#ffatj

Further comprehensive cognitive assessment is recommended m@/ of a positive

C..
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OCS and findings should be shared with the stroke care team.




PICO 11. In patients with stroke (acute or post-acute), what is the accuracy of remote

assessment for contemporaneous diagnosis of dementia?

Recommendation

4 We suggest that in post-acute stroke settings, telephone-based screening of cognition can

be considered.
g e-based cognitive screening is not a substitute for comprehensive clinical
S

t.

At con\Q resholds for test positivity, telephone-based screening will detect most

people with important gagnitive issues but at the cost of substantial false positives.

Test properties are s¢ s@ the threshold used to define test positivity, but there were
@ndations around the optimal cut-off for use in stroke.

Quality of evidence: %
Strength of recommendation:

msufficient data to make

Expert Consensus Statement

There are inherent limitations to telephone based co€nitive ening, but that telephone

screening can be useful in situations where in-person ass@Ssgiengs#not practical.

Video call based cognitive screening shows promise in stroke, b tudies and best

practice guidance around application and interpretation of results is ifced

Consideration should be given to the development and validation of specific te@e or
video call cognitive screening tools or protocols. O

Those utilising remote cognitive screening tests should be trained in their administration.

Further comprehensive cognitive assessment is recommended in the event of a positive

screening test result and findings should be shared with the stroke care team.




PICO 12: In people with post-stroke cognitive impairments, do cholinesterase inhibitors,
compared to placebo, delay cognitive decline or progression to dementia; improve
behavioural and psychological symptoms, decrease caregiver burden and/or cause adverse

effects?

Recommendation

Strength of reco

Expert Consensus S

In people living with post stro;ﬁ@ntia, any beneficial effect of cholinesterase inhibitors

is likely to be modest, and perhap ally relevant, the risk of adverse events should

also be considered.

In a predominantly vascular cognitive impairmenct of these drugs is minimal, but

many older adults with stroke have other neurodegefferativegfBeases that may benefit from

cholinesterase inhibitors.
We recognise that excluding co-existant Alzheimer’s disease gff ot eurodegenerative
processes can be difficult in older adults with stroke and if the sigfig of probable

mixed pathology then cholinesterase inhibitors may be considered.

Stroke should not be a barrier to considering treatment with cholinesterase in

suspected concomitant Alzheimer’s disease and Lewy Body dementia.




PICO 13: In people with post-stroke cognitive impairments, does memantine compared to
placebo, delay cognitive decline or progression to dementia, improve behavioural and

psychological symptoms, decrease caregiver burden and/or cause adverse effects?

Recommendation

In people living with post-stroke cognitive impairment there is continued uncertainty over
fits and risks of memantine for cognition, behavioural and psychological

tols, activities of daily living and caregiver burden.

QualityQﬁe:

Strength of recomme ion: no recommendation

Expert Consensus ement

In people living with pos;s e §ementia, any beneficial effect of memantine is likely to

be modest, and perhaps not clini levant, the risk of adverse events should also be
considered. O
In a predominantly vascular cognitive imp the effect of memantine is minimal, but

many older adults with stroke have other neuro ee diseases that may benefit from
this drug.

We recognise that excluding co-existant Alzheimer’s di C difficult in older adults
with stroke and if the diagnosis is of probable mixed patholo &emantine may be

2

considered.

Stroke should not be a barrier to considering treatment with memantine if @ d
concomitant moderate to severe Alzheimer’s disease. ‘ § E
/}'



PICO 14: In people with post-stroke cognitive impairments, do the nootropics actovegin
or cerebrolysin, compared to placebo improve cognitive decline, improve behavioural and

psychological symptoms, reduce caregiver burden and/or increase adverse events.

Recommendation

; In patients with post-stroke cognitive impairment there is continued uncertainty over the
fﬁ and risks of actovegin.

Qualg idence:
Strengt ﬁnend ation: No recommendation
In patients with Pos ke cognitive impairment there is continued uncertainty over the

benefits and risks of @sin.
Quality of evidence: O

Strength of recommendation: No §@dation

Expert Consensus Statement

The available evidence suggests that any cognitiv%s 0

are likely to be modest and there is risk of serious adver

ctovegin and cerebrolysin

ith treatment.

Considering the balance of risks and harms, we suggest ag ing these agents for post

stroke cognitive impairment.

Replication of the single available trial for Actovegin is needed. : O
Any further trials of actovegin and cerebrolysin should be adequately powered,@@r

term follow-up and consider patient reported outcomes and health economic measurdss *

Oy
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PICO 15: In people with post-stroke cognitive impairments, does cognitive rehabilitation
(cognitive skill training or compensation strategies) compared to no rehabilitation, delay
cognitive decline or progression to dementia, improve behavioural and psychological

symptoms, improve performance in activities of daily living or decrease caregiver burden?

Recommendation

K a lack of methodologically robust trials, for most cognitive rehabilitation
e

ions, there is continued uncertainty on the benefits and limitations associated with

thes r@tions for stroke survivors.

low @

tion: no recommendation

Quality of evidence:

Strength of reco

Expert Consensus Stagtme

Although many of the available did not meet our inclusion criteria for this PICO,
there is emerging evidence that cogni abjlitation, particularly compensatory
strategies in the context of individually nt functional tasks, may be beneficial for

people with post-stroke cognitive impairmeng§.

Methodologically robust trials to support definitiv€reco dations for clinical practice

are needed.




PICO 16. In people with a history of stroke, do multi-item prognostic tools performed

soon after stroke, predict future cognitive decline or dementia.

Recommendation

There is continued uncertainty over the advantages and disad vantages of using multi-item

prognostic tools to predict cognitive outcomes following stroke.

{ fevidence:

Stre commendation: No recommendation

Expert s Statement

The quality of suppo evidence for tools to predict cognitive syndromes (incident

g
delirium or dementia i@:fﬁcient to recommend their use in routine stroke care.

Further studies of prognostic ; ost-stroke cognitive syndromes should follow best

practice guidance in prognosis metiiog ﬂ pay particular attention to ensuring appropriate

sample size, handling missing data®andwe validation in independent populations.

Trials that assess the utility of using a prediction nical practice are also warranted.



PICO 17: In people with a history of stroke, do structural features on acute brain CT
imaging, predict (at least one year from index stroke event) future cognitive decline or

dementia.

Recommendation

igpaging findings for predicting cognitive outcomes more than one year after stroke.

: In patients with acute stroke there is continued uncertainty regarding the value of acute CT-

Qualg Qdence:
Strengt endation: no recommendation

Expert Consensus S ent
As CT is the most wi ilable and commonly used imaging modality in acute stroke,
a better understanding ostic value of the imaging findings for future cognitive

prognosis would be useful.

Further studies of the predictive Va@?@ed imaging variables should use

standardized measurements and validated

Consideration needs to be given to the population%,

samples and low rates of attrition from cognitive follow-

preferably unselected

Results of these studies need appropriate adjustments to disting@ dded prognostic

value of CT imaging features over standard clinical factors such asagf, se@and stroke

severity. c E

Cl..
%




PICO 18 In people with a history of stroke, do structural features on acute brain MR
imaging, predict (at least one year from index stroke event) future cognitive decline or

dementia.

Recommendation

; : We suggest that in patients with acute stroke, the presence of substantial white matter

f nsities of presumed vascular origin on acute MRI brain may help predict
t1

outcomes more than one year after stroke.

QualityQﬁe:

Strength of recomme ion:

In patients with acut e there is continued uncertainty regarding the value of acute
MRI brain imaging findingsffothg¥ than white matter hyperintensities, to predict cognitive

outcomes more than one year ke.

Quality of evidence: O

Strength of recommendation: no recommend@t

Expert Consensus Statement
At present, the evidence for prognostic utility in pre®ficting re cognitive decline after

stroke is most convincing for white matter lesions.

However, the added predictive value of imaging findings over a utinely

standardized measurements and validated tools.

acquired clinical factors remains uncertain. ;
Further studies of the predictive value of MRI-based imaging variables shou d@

Consideration needs to be given to the population included, with preferably unselected

samples and low rates of attrition from cognitive follow-up.




Results of these studies need appropriate adjustments to distinguish the added prognostic
value of MRI imaging features over standard clinical factors such as age, sex and stroke

severity.




