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What is frailty

Why is it important

How to assess for frailty

How to treat frailty

In stroke

In stroke

In stroke

In stroke



BB 5 Choon
Geriatrics, from geras, old age, and
latrikos, relating to the physician,

Is a term | would suggest ...

to cover the same field in old age
that is covered by the term
pediatrics in childhood,

Ignatz Leo Nascher
1863-1944

to emphasize the necessity of
considering senility and its disease
apart from maturity and to assign it
a separate place in medicine

IL Nascher, Geriatrics.
New York Medical Journal 1909
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Cllnlcally recognizable state of increased vulnerability
resulting from in reserve and function
across multiple physiological systems

such that the ability to cope with every day or acute stressors is compromised
Xue 2011

state of vulnerability to poor resolution of homoeostasis after a stressor event as

a consequence of cumulative decline in physiological systems

This depletes homoeostatic reserves

until minor stressor events trigger disproportionate changes in health status
Clegg 2013

Frailty is a distinctive state of health related to the :
characterised by a complex mix of physical, mental health and social care needs.
The body’s in-built reserves are eroded,
vulnerable to sudden changes in health triggered by seemingly small events
NHS Right Care 2016

Frailty is a distinctive health state related to the
in which multiple body systems gradually lose their in-built reserves”
BGS 2014
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Approx. 10% of people aged over 65 living with frailty
Approx. 25-50% people aged over 85 living with frailty
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THE LANCET 4+ LeapSpace A
Healthy Longevity

This journal Journals Publish Clinical Global health Multimedia Events About

REVIEW - Volume 7, Issue 5, 100853, May 2026 - Open Access ¥, Download Full Issue

Stroke in older adults: exploring the intersections of
comorbidity, disability, and frailty

Terence J Quinn, Prof & 2 XX - Nicholas Evans, PhD © - Patricia Fearon, MBChB ¢ - Katie | Gallacher, PhD P




Old age — it doesn’t come alone
TIA

Previous stroke
Hypertension

Atrial fibrillation

Gout

Hearing impairment
Disordered gait and balance
Asthma
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ﬂ?ase choose one option below. \

H&CDs and related conditions
/risk factors

Atrial fibrillation

Coronary heart disease

Dementia

Diabetes

Heart failure

Hypertension

Peripheral vascular disease

Multiple comorbidities

1 or more other H&CD comorbidity
1 or more of any comorbidity

@ 3 or more of any comorbidity )

N

Nation
the UK
England

(*) Scotland
Northern Ireland
Wales

61% of stroke survivors in Scotland

are also living with 3 or more of any
comorbidity.

This 1s an estimated 79,000 people.
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She R et al
Frontiers in Ageing
Neuroscience 2022

Migraine | 0.5 I >= 3 comorbidities
Heart failure§ 0.5 : 2 comorbidities
g - 1 comorbidity
Fracture§ 0.5 B \o comorbodity
Cancerfl 0.7 :
Cerebrovascular malformation | 0.9
Arthritis f§ 13
Kidney diseasc |l 1.5 H . .
_ idneyciseascy Comorbidity in 91% of first ever strokes
Gastrointestinal diseases 25 .
o ; Common patterns:
espiratory diseases 3.1

Arrhythmia

Metabolic-kidney
Degenerative-cardiovascular

Depression
Obesity
Coronary heart disecase

Dyslipidemia

Diabetes

Hypertension \ N R 74.7
0 10 20 30 50 60 70 80
(%)
FIGURE1
Prevalence (pe OCCU > of chronic dise s with first-ever acute ischemic stroke (n = 2,151)
Comorbidity refers to c dis

specific condition and
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Cllnlcally recognizable state of increased vulnerability
resulting from in reserve and function
across multiple physiological systems

such that the ability to cope with every day or acute stressors is compromised
Xue 2011

state of vulnerability to poor resolution of homoeostasis after a stressor event as

a consequence of cumulative decline in physiological systems

This depletes homoeostatic reserves

until minor stressor events trigger disproportionate changes in health status
Clegg 2013

Frailty is a distinctive state of health related to the :
characterised by a complex mix of physical, mental health and social care needs.
The body’s in-built reserves are eroded,
vulnerable to sudden changes in health triggered by seemingly small events
NHS Right Care 2016

Frailty is a distinctive health state related to the
in which multiple body systems gradually lose their in-built reserves”
BGS 2014
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Evans et al
Int J Stroke 2021

Robust
TIA Minor Major
stroke stroke
h
Rehabilitation Rehabilitation
Thrombolysis
Dependency

Time
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Frail

TIA Major

stroke

Minor
stroke

/\

Rehabilitation

isability

Thrombolysis

Dependency Rehabilitation

Time
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Frailty as cumulative burden

e The more things go wrong the more likely the system will fail

{ - Frailty index
™

Frailty as a syndrome with recognisable features

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of ill health
Final common pathways that follow all physiological insults

Frailty syndromes (Geriatric Giants)
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Frailty as cumulative burden

The more things go wrong the more likely the system will fail

- Frailty index
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Frail older adult

- T Anaemia

Heart failure

Falls

Postural hypotension

Depression
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. Advanced
‘o frailty

Atrial fibrillation

Visual impairment

Anaemia

Heart failure

Falls

Postural hypotension

Depression

Mild cognitive impairment
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Increased

number &
severity of risk

factors for illness

Increased
complications
Poorer recovery
from illness

Increased I- Decreased

severity of response to
iliness treatment
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Osteoarthritis Education
Fatigue Healthy
Stroke | lifestyle
Anaemia Social
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- Frailty index

|

Frailty as cumulative burden

The more things go wrong the more likely the system will fail

Frailty as a syndrome with recognisable features
Frailty can be clinically assessed and quantified

Frailty phenotype
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Slowness

Weight loss

Inactivity

Exhaustion

Weakness
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Frailty as cumulative burden

The more things go wrong the more likely the system will fail

- Frailty index

F |

Frailty as a syndrome with recognisable features

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of ill health
Final common pathways that follow all physiological insults

Frailty syndromes (Geriatric Giants)
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What is frailty

Why is it important

How to assess for frailty

How to treat frailty
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Burton et al
Age & Ageing 2021

Study Country Sample Frailty
Size prevalence

Evans 2020 UK 433 54%
Fearon 2012 UK 231 38%
Imaoka 2018 Japan 217 15%
Joyce 2021 UK 175 28%
Kanai 2020 Japan 234 12%
Kilkenny 2021 Australia 12019 24%
Kim 2020 USA 240 15%
NorCoast 2021 Norway 815 11%

Pinho 2021 Germany 489 29.7%
Seamon 2019 USA 7258 25%
Taylor-Rowan 2019 UK 546 28%
Zhang 2020 Australia 2098 27%
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Study Country Sample Frailty Pre-frailty
Size prevalence | prevalence
Evans 2020 UK 433 54%
Fearon 2012 UK 231 38%
Imaoka 2018 Japan 217 15%
Joyce 2021 UK 175 28%
Kanai 2020 Japan 234 12% 55%
Kilkenny 2021 Australia 12019 24% 49%
Kim 2020 USA 240 15% 45%
NorCoast 2021 Norway 815 11% 57%
Pinho 2021 Germany 489 29.7% 68%
Seamon 2019 USA 7258 25% 36%
Taylor-Rowan 2019 UK 546 28% 51%
Zhang 2020 Australia 2098 27% 48%
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Burton et al
Age & Ageing 2021

Lower Upper

Study name Prevalence and 95% Cl Prevalence limit limit
PR - 0.540 0443 0638
Fearon 2012 —— 0.320 029 0412
Joyoe 2021 —— 0.280 0192 0.368
Kanai 2000 - 0.124 0.059 0.189
Kilkenny 2021 - 0.241 0158 0.325
Kim 2020 —a— 0.313 0223 0403
Myint — 0.205 0125 0.285
Binho 2021 —— 0.297 0.208 0.387
Shnieder 2021 . 0.022 0.004 0.048
Seamon 2019 =i 0.249 0.164 0334
Taylor-Rowan 201%b —— 0.277 0190 0.365
Waehler 2021 - 0.104 0044 0.164
Zhang 2020 —_ 0.267 0181 0.3%4
Pooled estimate (I-squared = 94.8%) - 0.246 0162 0.331

0.00 0.50 1.00
Heterogeneity between groups: p=0.000

1 in 4 people presenting with stroke are living with frailty
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545 consecutive patients to a HASU

Frailty index

151 (28%) frank frailty
276 (51%) pre-frail

Fried Phenotype
Questionnaire approach
28% frail

Taylor-Rowan
Clinical Rehab 2019
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omunity dwelling older adults
[| Frailty 10.7% (95%CI:10.5-10.9)
Collard 2012
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Care-home resident adults

Frailty 52.3% (95%C|:37.9-66.5)
Kojima 2015
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Frailty 47.4% (95%Cl:43.7-51.1)
Doody 2022

k4

Community dwelling older adults

Frailty 17.4% (95%Cl:14.4-20.7)
Siriwardhana 2018
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Age and Ageing

More Content w Submit v Purchase Advertise W Abowut

W= Comments (0} Clinical frailty independently predicts early
mortality after ischaemic stroke

Micholas R Evans 28, Jasmine Wall, Benjaman To, Stephen J Wallis,
Roman Romero-Ortuno, Elizabeth A Warburton

Age and Ageing, afaa004, https://doi.org/10.1093 fageing /fafaa004
Published: 17 January 2020 Article history »

« N=433 consecutive ischaemic stroke Addenbrookes
* One month mortality in frailty 17% (5% if non-frail)

* One point increase in frailty associated with one point decrease in post-tPA NIHSS
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* Mechanical thrombectomy (Belfast)

« 2014-2018
« 175 patients Disability (mRS) at three months
_ OR (95%Cl) p
* 49 (28%) frail Age (years) 1.02 0.24
(0.99 to 1.1)
Sex 1.11 0.80
(0.49 to 2.52)
Baseline NIHSS 1.10 0.002
(1.03 to 1.16)
IV thrombolysis 0.91 0.81
(0.41 to 2.02)
Frailty (yes or no) 3.04 0.003
(1.10 to 8.44)
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* Mechanical thrombectomy (Belfast)

« 2014-2018

« 175 patients
* 49 (28%) frail

Joyce et al

Age & Ageing 2021

Frail (n=49) Non-Frail (n=126) P
Door to imaging 17 (13-29) 21 (13-30) 0.16
Imaging to groin 37 (30-83) 39 (27-61) 0.004
Groin to recanalisation 38 (26-60) 36 (25-59) 0.93
IV thrombolysis (%) 19 (39%) 55 (44%) 0.58
Recanlisation (%) 37 (76%) 107 (87%) 0.65
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J of Glasgow Specialised Clinical
Frailty Network

Length of Readmission In-patient Care Service . PR
; : : discharge
stay rate mortality intentions referrals support

4 4% 2%

Self-care

Detect and
manage General
geriatric internal
syndromes medicine
e.g. delirium

Prevention
(e.g. falls,
memory
clinic)

Think about

palliative vs. Geriatric Transitional
restorative medicine care

care
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2 frontiers
in Neurology

Pre-Stroke Modified Rankin Scale:
Evaluation of Validity, Prognostic
Accuracy, and Association with
Treatment

Terence J. Quinn?*, M
Stanley D. Musgrave
Elizabeth A. Warburtd

|-\ | @
el I I Olo The most widely read and highly cited
peer-reviewed neurology journal

Home Latest Articles Currentlissue Pastlissues Residents & Fellows

The mRS is not suitable pre-stroke

Prestroke Modified Rankin Stroke Scale Has
Moderate Interobserver Reliability and Validity in an
Acute Stroke Setting

Patrica Fearon, MRCP; Kate S. McArthur, MRCP; Kevin Garrity; Laura J. Graham;
Geraldine McGroarty; Sarah Vincent; T. J. Quinn, MD
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Frailty as cumulative burden

e The more things go wrong the more likely the system will fail

{ - Frailty index
™

Frailty as a syndrome with recognisable features

Frailty can be clinically assessed and quantified

Frailty phenotype

Frailty is recognised in the manifestation of ill health
Final common pathways that follow all physiological insults

Frailty syndromes
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Frailty as cumulative burden

The more things go wrong the more likely the system will fail

- Frailty index
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Changes in everyday activities
Head and neck problems
Poor muscle tone in neck
Bradykinesia, facial
Problems getting dressed
Problems with bathing
Problems carrying out personal grooming
Urinary incontinence
Toileting problems

Bulk difficulties

Rectal problems
Gastrointestinal problems
Problems cooking
Sucking problems
Problems going out alone
Impaired mobility
Musculoskeletal problems
Bradykinesia of the limbs
Poor muscle tone in limbs
Poor limb coordination
Poor coordination, trunk
Poor standing posture
Irregular gait pattern

Falls

Mood problems

Feeling sad, blue, depressed
History of depressed mood
Tiredness all the time
Depression (clinical impression)
Sleep changes

Restlessness

Memory changes

Short-term memory impairment
Long-term memory impairment
Changes in general mental functioning
Onset of cognitive symptoms
Clouding or delirium

Paranoid features

History relevant to cognitive impairment
or loss

Family history relevant to cognitive
impairment or loss

Impaired vibration

Tremor at rest

Postural tremor

Intention tremor

History of Parkinson’s disease

Family history of degenerative disease

* Sejzures, partial complex
e Seizures, generalized

* Syncope or blackouts

* Headache

* Cerebrovascular problems
* History of stroke

* History of diabetes mellitus
* Arterial hypertension

* Peripheral pulses

* Cardiac problems

* Myocardial infarction

* Arrhythmia

= Congestive heart failure

¢ Lung problems

* Respiratory problems

e History of thyroid disease
* Thyroid problems

= Skin problems

* Malignant disease

* Breast problems

* Abdominal problems

* Presence of snout reflex

* Presence of the palmomental
e Other medical history

Appendix 1: List of variables used by the Canadian Study of Health and Aging to construct the 70-item CSHA Frailty Index

reflex

No of items present

No of items on list

Frailty
Index
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- Frailty index

|

Frailty as cumulative burden

The more things go wrong the more likely the system will fail

Frailty as a syndrome with recognisable features
Frailty can be clinically assessed and quantified

Frailty phenotype
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Unintentional ™ Low physical

weightloss 1 activity s
10Ibs (or>3%) {1 Kilocal per week &

in last year B s lowest quintile

/ Weakness | A T =

Grip strength lowest 20%

. :
-— = \-\.'\\}\:

(adjusted for sex & BMI)

= : ’
A Slowness

4

Self repo}'t

exhaustion Time to walk 4.5 m
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6.54 (95%Cl: 2.45-17.5)
3.20 (95%CIl: 1.69-6.04)
3.96 (95%Cl: 1.88-8.35)
13.74 (95%Cl: 3.71-50.94)

A = Sternocleidomastoid; B = Levator Scapulae; C = Trapezius

Knight 2024
Cerebrovasc Dis
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Clinical Frailty Scale™®

| Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise
regularly. They are among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category |. Often, they
exercise or are very active occasionally, e.g. seasonally.

3 ManagingWell - People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable —While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being “slowed up”, and/or being tired
during the day.

5 Mildly Frail — These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail - People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

7 Severely Frail - Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at
high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could

| not recover even from a minor illness.

9.Terminally lll - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.

* |. Canadian Study on Health & Aging, Revised 2008.
2. K. Rockwood et al. A global clinical measure of fitness and
frailty in elderly people. CMA| 2005;173:489-495.

DALHOUSIE
UNIVERSITY

Inspiring Minds
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HIS Frailty Assessment Tool Iﬂm

Functional impairment (new or worsening)

e.g. difficulty with self-care
Resident in care-home?

Altered mental state such as confusion or dementia

(use the 4AT)
Immobility/instability. New decline in mobility, difficulty

mobilising without help or fall leading up to admission
Living at home with daily support

(homecare; one or more visits per day)
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PHYSICAL EXAM
Vision and hearing
Swallow, nutrition and hydration
Bladder and bowel
Injury
Skin

Caregivers

HISTORY PSYCHIATRIC EXAM
Gait and falls Cognitive screen
Continence Delirium
Sensory Mood
Medications Pre-existing problems

FUNCTIONAL ASSESSMENT
Home Gait and balance

Comprehensive Geriatric Assessment
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Comparison: 1 CGA versus usual care
Outcome: 4 Mortality (end of follow-up 3 to 12 months)

Study or subgroup CcGA Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H,Fixed,95% Cl

1 Ward
Rubenstein 1984 (1) 15/63 29/60 —— 26% 0.49[0.29,0.82])
Shamian 1984 (2) 1/20 1/16 + 0.1% 0.80[0.05,11.82)
Fretwell 1990 (3) 57/221 46/215 F= 41% 1.21[0.86,169])
Applegate 1990 (4) 16/78 19/77 —_— 1.7% 083[0.46,149)
Harris 1991 (5) 22/97 49/170 -1 32% 0.79[10.51,1.22]
Landefeld 1995 (6) 42/327 40/324 i 3.6% 104[069,156])
Nikolaus 1999 (7) 30/179 16/93 T 19% 0.9710.56,1.69)
Nikolaus 1999 plus ESD (8) 33/181 16/92 — >t 19% 105[061,180)
Counsell 2000 (9) 241/767 223/764 = 198 % 108[092,1.25]
Asplund 2000 (10) 21/190 171223 - 14% 145[0.79,2.67)
Cohen 2002 GEMC (11) 79/346 73/346 - 6.5 % 108[0.82,143]
Saltvedt 2002 (12) 351127 43/127 - 3.8% 081[056,1.18])
Cohen 2002 UCOP (13) 71/348 74/348 - 6.6 % 096[0.72,1.28 ]
Somme 2010 (14) 11/24 11721 = 1.0% 088[0.48,159])
Goldberg 2013 (15) 68/310 71/290 - 6.5 % 090[067,1.20])

Subtotal (95% CI) 3278 3166 ‘ 64.7 % 0.99[0.91,1.09]

Total events: 742 (CGA), 728 (Control)

Heterogeneity: Chi* = 14.70, df = 14 (P = 0.40); I =5%

Test for overall effect: Z = 0.13 (P = 0.89)

2 Team
McVey 1989 (16) 17/93 23/92 g 21% 0.73[0.42,1.28)
Winograd 1993 (17) 41/99 35/98 - 31% 116[081,1.65]
Thomas 1993 (18) 7/68 13/64 N 12% 0.51[0.22,1.19]
Reuben 1995 (19) 347/1337 258/1016 - 26.0% 1.02[0.89,117]
Kircher 2007 (20) 27/150 20/129 o 19% 1.16[0.68,197])
Edmans 2013 (21) 14/216 121217 e 11% 1.1710.55,248)

Subtotal (95% ClI) 1963 1616 + 353 % 1.01[0.90,1.14]

Total events: 453 (CGA), 361 (Control)

Heterogeneity: Chi* = 4.83, df = 5 (P = 0.44); I =0.0%

Test for overall effect: Z = 0.20 (P = 0.85)

Total (95% CI) 5241 4782 ‘ 100.0 % 1.00[0.93,1.07 ]

Total events: 1195 (CGA), 1089 (Control)

Hete;ogeneltyizl Cl‘fn{i’ = 1963, df;- 20 (P =)0448): I =0.0%

Test for overall effect: Z=0.01 (P=0.99 .

Test for subgroup differences: Chi* = 0.06, df = 1 (P = 0.81), I* =0.0% Dedlcated 0|del' adUIt Wal’d (CGA)

et . e No effect mortality




cognltlve dy;luncllonﬁ’q
cognitive Impalrments..... e
dimsgedisease *'""5°""J‘.'c"ﬁne

“deliriummec T

ability to learnp.u.ma,.xt"e'f;'ra’,%‘.’,'u‘:a
treatient i e 2 health concern s

sufforserious 10557 i Irreversibleproblem solmng

bel;:::::‘aﬁ’enl‘l.s_lgnbehqworal problemsmln

seamten ﬁlngosms:
@;dementla Rrguage

snumsosmental health
e un‘m.r‘ul aisomudlsonentatlon oafused sysisics
e shor MOry beha m-"men!al problems

~~~~ dmepr?-isﬂon ain lnjury 5.':‘.‘.?,%’“
et g 'llﬂtnalm it
d!§9"9§i3 e agltatlon

-

Treatment burden Eognitiveidacing




University Coch
of Glasgo sl Library
Review: Comprehensive geriatric assessment for older adults admitted to hospital
Comparison: 1 CGA versus usual care
Outcome: €& Admission to a nursing home (end of follow-up 3 to 12 months)

Study or subgroup CGA Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H, Fixed,95% Cl

1 Ward
Rubenstein 1984 (1) 13/63 9/60 16% 1.38[0.64,298]
.&pplegate 1990 (2) 7/78 15/77 + 26% 046[0.20,1.07]
Landefeld 1995 (3) 67/327 90/324 - 15.7 % 0.74[ 056,097 ]
Nikolaus 1999 (4) 35/179 2193 e 48B% 0B7[054,1.40)
Nikalaus 1999 plus ESD (5) 30/181 21792 —_— 48% 0.73[0.44,1.19]
Asplund 2000 (6) 48/190 T2/223 —— 11.5% 0.7B[057,1.07]
Counsell 2000 (7) 52/767 56/Te4 —— 97 % 092[0.64,1.33]
Cohen 2002 GEMC (B) 67/346 BB/346 —— 15.3 % 0.76[ 058, 1.01]
Cohen 2002 UCOP (9) 60/348 89/348 S o 154 % 0.67[0.50,0.90]
Saltwedt 2002 (10) 16/127 16/127 _—t 2B% 1.00[0.52,191]
Goldberg 2013 (11) 45/222 65/230 —a— 11.1% 0.72[0.51,1.00]

Subtotal (95% CI) 2828 2684 &> 95.3 % 0.77 [ 0.69, 0.86 ]

Total events: 440 (CGA), 542 (Contrel)

Heterogeneity: Chi? = 6.57, df = 10 (P = 0.77); F =0.0%

Test for overall effect: Z = 4.54 (P < 0.00001)

2 Team
McVey 1989 (12) 12/93 7192 t 1.2% 1.70[ 0.70, 4.12 ]
Kircher 2007 (13) 24/150 15/129 S e — 28% 138[0.75,251]
Edmans 2013 (14) 5/153 4/156 t 0.7 % 1.27[0.35, 466 ]

Subtotal (95% CI) 396 377 e 4.7 % 1.44 [ 0.91, 2.30]

Total events: 41 (CGA), 26 (Contral)
Heterogeneity: Chiz = 0.19, df = 2 (P = 0.91); I =0.0%
Test for overall effect: Z=155(P=0.12)

Total (95% CI) 3224 3061 L 100.0 % 0.80[0.72,0.89]
Total events: 481 (CGA), 568 (Control)
Heterogeneity: Chi® = 13.47, df = 13 (P = 0.41); I =3%

Test for overall effect: Z = 3.96 (P = 0.000075) .
Test for subgroup differences: Chi* = 6.67, df = 1 [P = 0.01), I =B5% Dedicated older adult ward

— O — - Significant reduction in care home admission

Favours CGA I Favours control
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Review: Comprehensive geriatric assessment for older adults admitted to hospital
Comparison: 1 CGA versus usual care
Outcome: 2 Living at home (end of follow-up 3 to 12 months)

Study or subgroup CGA Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% Cl

1 Ward
Rubenstein 1984 (1) 35/63 22/60 1.2% 1.52[1.02, 2.26]
Applegate 1990 (2) 55/78 43777 S — 2.3% 1.26 [ 0.99,1.61]
Landefeld 1995 (3} 218/327 194/324 —— 10.3 % 1.11[0.99, 1.25]
Nikolaus 1999 (4) 114179 56/93 —_— 39% 106[0.87,1.29]
Nikolaus 1999 plus ESD (5) 118/181 55/92 e — 39% 1.09[0.89 1.33]
Asplund 2000 (&) 121/190 134223 —— 6.5 % 106[091,1.23)
Counsell 2000 (7) 4741767 485/764 - 257 % 097[0.90,1.05]
Cohen 2002 GEMC (8) 200/346 1B5/346 —— 9B % 108[095,1.24)
Saltvedt 2002 (9) 605127 55127 -_—r 29% 1091083 143]
Cohen 2002 UCOP (10} 217/348 1B5/348 —— 98B % 1.17[1.03,1.33)
Somme 2010 (11} 11724 9521 0.5 % 1.07[0.55,2.07]
Goldberg 2013 (12) 146/310 125/290 — 6.B % 1.09[092,1.30])

Subtotal (95% CI) 2940 2765 > 83.5 % 1.07[1.03,1.12]

Total events: 1769 (CGA), 1548 (Control)
Heterogeneity: Chi? = 13.01, df = 11 (P = 0.29); I? =15%
Test for overall effect: Z = 3.12 (P = 0.0018)

2 Team
McVey 1989 (13) 64/93 62/92 —_— 33% 1.02[0.84,1.24]
Winograd 1993 (14) 32199 36/98 + 1.9% 0.BB[0.60,1.29]
Kircher 2007 (15) 104/150 96/129 — 5.5% 0.93[0.80,1.08]
Edmans 2013 (16) 110/216 1104217 — 5.8 % 1.00[0.83,1.21])
Subtotal (95% CI) 558 536 - 16.5 % 0.97 [ 0.88, 1.07 ]

Total events: 310 (CGA), 304 (Control)
Heterogeneity: Chi* = 0.93, df = 3 (P = 0.82); 7 =0.0%
Test for overall effect: Z = 0.61 (P = 0.54)

Total (95% CI) 3498 3301 & 100.0 % 1.06 [ 1.01,1.10]
Total events: 2079 (CGA), 1852 (Control)
Heterogeneity: Chi* = 17.26, df = 15 (P = 0.30); I =13%

Test f Il effect: Z = 2.63 (P = 0.0085) .
T::t i:: ?:E;‘}ofp giﬁerences: Chiz = 3.27. df = 1 [P = 0.07). 7 =69% Dedicated older adult ward

- - : : - Significant increase in return home
0.5 0.7 1 1.5 2

Favours contral Favours CGA
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Cognition In stroke
Doesn’t need to be confusing
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People with frailty 8 times more likely to have dementia

Poorer

outcomes

Approx. 32% people with dementia are living with frailty
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TIME magazine @ YEAR Time Inc. Reprinted by permission.

Disconnect between
neuropathology and
clinical disease

Life course factors may
mediate expression of
disease

Interplay of vascular
disease, physical frailty
and neurodegenerative
factors
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Cognitive impairment
(but not dementia)

Physical frailty

Cognitive frailty
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Pendlebury et al
Lancet Neurol 2009
45
40— ’
35
30

Cumulative incidence (%)

Time post-stroke (months)

¢ Hospital cohorts, all stroke
O Community cohorts, first ever stroke only
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One in five stroke survivors has dementia

Stroketype Study name Diagaistic Crileria Brentrate and 954 01
Evenl Lower Upper
rale Hasit  linst
e Aknpemletad 0 DSMAVEAHAASAVCD 00M  0DE 0142 *
DSMIIIR 1906 0 *
COR & DSM-111-R 0000 Qier 048 1 ]
%8 DS 13 L 0 L]
51 DSMIV 15 06 03 +
DiM It 0261 024 0305 [
SN 145 03 0496 -
1] 130 0% 0m1 +
) DEMIV 134 0% 0 -
NINTS-AIRES 1kt 1 -
DS 135 .
DSMAV 107 -
WS Sranhetad2i  DRMIV s -
Migd  TugealdMl)  DSMIV 120 .
Miged  Taspeal 307 NINTS-AIRENCDR 0 *
Mived  Yuetal 33 DEMV 007 0T e .
Mid  Thoeal M) DSMIV m o0 ¢ .
*

0B 0 03

Prevalence of post-stroke dementia
(including pre-stroke dementia)

Estimate: 22.3% (95%CI: 18.8-26.2)
17 studies

15
i
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¥
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be

Prevalence of post-stroke dementia
(excluding pre-stroke dementia)

Estimate: 16.5% (95%CI: 10.4-25.1)
33 studies
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Dementia and stroke: 1in 5

Cognitive issues: 1in 3

Anxiety and stroke: 1in 4
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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People could see my weak arm
They couldn't see.....

the brain fog, tiredness,
shattered confidence
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1. What are the best ways to improve cognition after a stroke

2. What are the best ways to help people come to terms with long
term consequences of stroke

3. What are the best ways to help people recover from aphasia
4. What are the best treatments for arm recovery
5. What are the best ways to treat visual problems after a stroke
6. What are the best ways to manage of prevent fatigue
7. What are the best treatments for balance, gait and mobility
8. How can stroke survivors & families cope with speech
problems
9. What are the best ways of improving confidence after stroke

10. Are exercise and fitness programmes beneficial



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rmyEhFvTkijiEM&tbnid=CoE2F5WQHCO0JM:&ved=0CAUQjRw&url=http://lewybody.org/node/3584&ei=osRWUobRE6jt0gXO3IDIBQ&bvm=bv.53760139,d.d2k&psig=AFQjCNGETt8pv_JMtSCxmAhk4PHkRX0uUg&ust=1381504542503564
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» Psychological problems

» Cognitive problems

Priorities [ CIEWITENIE . Communication

i —

and long-te m care - Fatigue

» Community services

* Return to usual activities

» Timing and dose of rehabilitation

James |
Srrok ﬂ Lind « Care-givers
Alliance

» Strength and fitness
ASSOCla fion Priarity Setting Partnarships

» Stages of stroke recovery
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Dementia

Dementia
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Dementia
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Pendlebury et al
Lancet Neurol 2009

Total (n studies) Demented/ Prev  95%CI
Total (%)

All patients with stroke
Hospital-based

Total (3 studies) 12/779 144 120-168
——t—H———  p(het =037
0 5 0 15 20

Population-based

A
Total (3 studies) 152/1674 94 69113 €~>

b + + + i p(he( ):0 10
0 5 10 15 20

Patients reaching follow-up
Hospital-based

Total (7 studies) 175/ 2057 8.5 7.3:9.7 €>
b——t————t—  p(het)=0.32
0 5 10 15 20

Updated analysis (2022)
Pooled estimate pre-stroke dementia: 7.6 (95%Cl: 4 to 14. 25 studies)

Post-stroke dementia (excluding pre-stroke) 16.5 (95%CI:10 to 25, 33 studies)
Post-stroke dementia (inclusive pre-stroke) 22.3 (95%CI:19 to 26, 17 studies)




AD8 Dementia Screening Interview

University
of Glasgow

Patient ID#:
CS ID#:
Date:_

Remember, “Yes, a change” indicates that
there has been a change in the last several
years caused by cognitive (thinking and
memory) problems.

YES,
A change

NO,
No change

N/A,
Don’t know

1. Problems with judgment (e.g.,
problems making decisions, bad
financial decisions, problems with
thinking)

2. Less interest in hobbies/activities

3. Repeats the same things over and
over (questions, stories, or
statements)

4. Trouble learning how to use a tool,
appliance, or gadget (e.g., VCR,
computer, microwave, remote control)

5. Forgets correct month or year

6. Trouble handling complicated financial
affairs (e.g., balancing checkbook,
income taxes, paying bills)

7. Trouble remembering appointments

8. Daily problems with thinking and/or
memory

TOTAL AD8 SCORE

Sensitivity

100

80

40

20

60i

" s

4 "

|

Ll

Taylor-Rowan et al
Int J Geri Psych 2022

AD8

IQCODE-SF

Positive
likelihood ratio

2.16 (95%Cl=
1,61 10.2.90)

5.17(95%C=3.19 10
8.38)

Negative
likelihood ratio

0.1 (95%Cl=
0.0210 0.95)

0.11(95%Cl=0.0210
0.72)

Positive
Predictive Value

22.0% (95%Cl=
17:4% 10 27.4%)

38.5% (95%Cl= 27.8%
10 50.3%)

— ADS
— IQCODE_SF

Negative
Predictive Value

98.2% (95%Cl=
88.9% 10 99.7%)

88.7% (95%Cl= 82.0%
10 99.8%)

1 L

Prevalence (pre-
stroke

dementia)

11.5%

10.8%

0 20 40 60 8 100

100-Specificity
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Dementia
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Age

Sex

Diabetes

Previous
stroke

Previous
TIA

Vascular
disease

Atrial
fibrillation

Hypertension

Stroke
severity

Dementia

Cognitive
performance

Drozdowska et al
Alz Res & Therapy
2020
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One year

Prevalence %(95% Cl), no of studies

Prevalence %(95% Cl), no of studies

Excluding pre-stroke dementia

Including pre-stroke dementia

Recurrent stroke

23.5 (12.7t039.1), n=1

33.4 (9.3 to 70.9), n=7

First-ever stroke

11.0 (6.7 to 17.5), n=2

17.7 (6.1 to 41.9), n=11
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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EUROPEAN STROKE
ORCGANISATION

SIGN

Healthcare
Improvement
Scotland

\'\

NATIONAL CLINICAL
GUIDELINE FOR STROKE
for the United Kingdom and Ireland

. Canadian Stroke
BestPractices

Assessment for cognitive deficits
appears desirable
Best practice statement

Assessing the patient’s cognition
should be part of rehabilitation
Best practice statement

..In the early phase routine
cognitive screening should be
undertaken

Best practice statement

..all patients should be screened
for cognitive impairment
Best practice statement
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Quinn TJ et al
Alz Res & Treat 2014

CLINICAL

DIAGNOSIS

NEUROPSYC

Lees R et al
Stroke 2013

BATTERY

Specificity: 1.00
(0.82-1.00)

Sensitivity: 0.26
(0.21-0.42)
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Sensitivity

1

) Study estimate @ Summary Point - 95% confidence region

12 -
1 O
3 -
MMSE < 25
.8—— .."-- /// L] [l L] .
- Sensitivity: 0.72
T OQ -.-1r-.-1SEth§eshDId =25 for diagnosis cognitive disorder /’/ (060 081 )
=] "_,-‘ /'/
B+ & -~ . .
N 97 4 ificity: 0.82
S Specificity: 0.8
(0.77-0.86)
O = '
a4 Study TP FP FN TH Sensitivity (95% Cl) Specificity (95% CI)  Sensitivity {95% CI) Specificity (95% CI)
Blake 2002 19 10 12 ¥ 0.61[0.42, 0.78] 0.88[0.78, 0.94] —a— —=
Bour 2010 21 29 1 143 Q.95 [0.77F, 1.00] 0.83[0.7F, 0.88] —= =
24 Cumming 2010 48 22 10 G4 083 [0.71, 0.91] 0.76 [0.66, 0.84] — —
' Cumming 2013 21 4 17 17 0.585[0.38, 0.71] 0.81 [0.58, 0.959] —a— ——
de Koning 1998 44 51 11 178 QB0 [0.6ET, 0.90] 0.78[0.72 0.83] —— &
_=7] Dong 2010 52 10 & 44 087 [0.75, 0.94] 0.82[0.69, 0.91] —= ——
e o LT Dong 2012 28 32 4 EBa 0.88[0.71, 0.98] 0.67 [0.87, 0.76] —& ——
/” Godefray 2011 45 2 18 24 0700588, 0.81] 0.94 [0.79, 0.99] — —=
- Grace 1995 20 9 26 4B 0.43[0.29, 0.599] 0.84 [0.71,0.92] —— —-
14 Marris 2012 21 3 158 10 0.58[0.41,0.74] 077 [0.46, 0.95] — —
’ Fendlebury 2012 11 3 & 64 0.88[0.33, 0.80] 0.96 [0.88, 0.99] — —a
. Srikanth 2006 4 4 4 BT 0.a0[0.16, 0.84] 0.94 [0.86, 0.93] } ﬁ'ﬁ | ' ' : ' —'=
// 0020406081 0020406081
u] } }
0.9 0.8 .y (NN 5] (W= o4 (W] [N [N u
Specificity
— Legend
1 Grace 1995 4 Drang 2010 7 Morris 2012 10 Cumming 2013
2 Godefroy 20711 5 Srikanth 2006 S Blake 2002 11 Cumming 2010
3 Dong 2012 & Pendlebury 2012 9 de Koning 1998 12 Bour 20710
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oad L =F: o 3..
MoCA < 26
ne+ Ml:o:(:?é thr.g_g_hcﬂ'éi <26 for diagnosis cognitive impairment /// SenS|t|V|ty 095
./ /-’
: (0.89-0.98)
a7 4 'x_‘@_q__,—-' /_,”
061 Specificity: 0.45
= el
£ (0.34-0.57)
S 054
oo ,”
0.4 i
0.3 Study TP FP FN TN Sensitivity (95% Cl) Specificity (85% Cl)  Sensitivity (95% Cl)  Specificity {95% CI)
Cumming 2013 5 8 16 077 [0.61,0.89) 0.76 [0.53, 0.9 —— —&—
ool Dang 2010 o4 13 6 42 0.901[0.79, 0.96] 0.76 [0.63, 0.87] —& —a—
) -7 Dong 2012 83 65 7 114 0.88[0.77, 0.94] .64 [0.56, 0.71] —& &+
L Godefroy 2011 48 4 16 28 0.745[0.63, 0.89] 0.88[0.71, 0.96] — —&
014 /,f’ Fendlebury 2012 13 11 6 &1 0.6 [0.43, 087 0.85[0.74, 0.93) — —+
’ LT Salvadori 2013 f3 18 ¥ 48 0.91[0.83, 0.96] (.76 [0.65, 0.84] — I_.-I — I_.‘._ |
//’ Do20406081 0020406081
o D?EI EI?EE D?? D?B D?-ﬂf D?S D?Q D?*I I'J
Specificity
— Legend
1 Pendlebury 2012 2 Dong 2012 5 Cumming 20132
2 Salvadori 2013 4 Godefroy 2011 6 Dong 2010
O Study estimate @ Summary Point —HSROC Curve - 95% confidence region
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0.3

0.7+
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Fd

MoCA <22

Sensitivity: 0.85

(0.79-0.90)

061 Specificity: 0.76
=
= (0.70-0.83)
o 0.5
()
0.4
0.3+
) Study TP FP FN TN Sensitivity (95% CI} Specificity (95% CI)  Sensitivity (95% CI) Specificity (95% CI)
02T | Curmming 2013 33 12 0 8 100[0.81,1.000  043[0.22,0.66] 4 —8—
Godefroy 2011 G0 20 4 1 0.94[0.85, 0.98] 0.35[0.14, 0.55] —& ——
o414 - Fendlebury 2012 19 39 0 33 1.001[0.82,1.00] 0.46 [0.34, 0.58] —a ——
' Saladori 2013 78 46 2 29 087[081,1000 03905, , . . A, L W, .
e 0020406081 0020406081
o D?EI D?El D?? D?E D?E D?-ﬂf D?B D?Q D?*I ﬁ
Specificity
— Legend

1 Salvadori 2013 2 Cumming 2013 3 Pendlebury 2012

O Study estimate @ Summary Point —HSROC Curve

4 Godefroy 2011
---85% confidence region
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We suggest that in post-acute stroke settings, screening of cognition
using the Montreal Cognitive Assessment (MoCA) is considered, but it is
not a substitute for comprehensive clinical assessment.

At the conventional threshold for test positivity, MoCA screening will
detect most stroke survivors with important cognitive issues but at the
cost of substantial false positives.

We suggest that a revised (lower) threshold be considered for stroke
populations.

Quality of evidence:
Strength of recommendation:
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. o Free to Admin Stroke Aphasia
Test Sensitivity | Specificity ) o )
use time Validation | friendly
ACE-R 0.96 0.70 Y 20 Y N
IQCODE 0.81 0.83 Y 5 Y Y
MMSE 0.72 0.82 N 5 Y N
MoCA
0.95 0.45 ? 10 Y N
<26/30
OCS ? ? Y 15 Y Y
RCAMCOG 0.81 0.92 N 15 Y N
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Hendry K et al

Patients admittedto stroke Int J Geri Psych 2016

rehabiltation units n=86

l Patientsnot includedn=24

Eligible patients admittedto
strokerehabiltationn=75

No capadty and norepresentative n=13
Refused assessnent n=6

l Team felt inappropriaeto approach n=2
> Dischargedbeforetest completen=2
l Limited spoken Englishn=1

Patientsrecruited intostudy
n=51 Patientsrequiring assiance n=33*

> Impairments affecting assessments
l Motor n=22

Communicationn=13

Visualn=14
Completing alithreetestsn=14*"* Hearing n=4
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Post stroke cognitive issues are common & important

Its more complex than ‘stroke causes dementia’

Assessment at scale may not be perfect

Drugs are not the answer
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Non-pharmacological

Non-pharmacological
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rale  limil L

Prevalence of post-stroke dementia
(including pre-stroke dementia)

Estimate: 22.3% (95%CI: 18.8-26.2)
17 studies

Craig et al
JNNP 2022

"+"\

.0*+'-.

Prevalence of post-stroke dementia
(excluding pre-stroke dementia)

Estimate: 16.5% (95%CI: 10.4-25.1)
33 studies
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Stroke ype Sody name Wisgnostc Cileria

Fale it Bl

Prevalence %(95% Cl)

Excluding pre-stroke dementia Including pre-stroke dementia

Recurrent stroke 23.5(12.7t039.1) 33.4(9.3t070.9)

First-ever stroke 11.0(6.7 to 17.5) 17.7 (6.1to 41.9)
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Non-pharmacological Non-pharmacological
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Network plot: Cognition

Donepezil 10mg
°©
Donepezil 5Smg 2
L
Cochrane
Library "
Cochrane Database of Systematic Reviews s 2 Rlvashgmme
2
<
Galantamine
Cholinesterase inhibitors for vascular dementia and other vascular 2 L
cognitive impairments: a network meta-analysis (Review) Placebo

Battle CE, Abdul-Rahim AH, Shenkin SD, Hewitt J, Quinn TJ

Figure 5. Forest plot (Bayesian model) network meta-analysis results: Cognition.

Mean Difference (95% CI)

Compared with Placebo

Donepezil_10mg - O~ -2.18 (-3.87,-0.468)

Donepezil_Smg -0.736 (-2.14,0.708)

Galantamine —_—o— -1.84 (-3.63,-0.137)

Rivastigmine -0.532 (-2.35, 1.94)
]
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Citicoline - No high-quality evidence
L-Dopa * No high-quality evidence
Memantine * No high-quality evidence
Nicergoline * No high-quality evidence
Piracetam * No high-quality evidence
SSRIs * No evidence of cognitive effect

Stimulants  No high-quality evidence
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Non-pharmacological

Non-pharmacological
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In people with post-stroke cognitive impairments,
does cognitive rehabilitation (skill training or compensation strategies)
compared to no rehabilitation,

delay cognitive decline, improve performance in ADL, decrease caregiver

burden?

~

« Randomised controlled trial

« At least n=50 in each arm N=1RCT

» At least 6 months follow-up
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» Post stroke cognitive issues are common & important
because stroke survivors tell us

« Its more complex than ‘stroke causes dementia’
but stroke DOES cause dementia

Assessment at scale may not be perfect
but can be good enough

Drugs are not the answer
prevention better than cure
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Bringing together cognition
and frailty
Delirium w
i “WTerry Quinn TN
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Mrs A is a 88 year old woman, inpatient on ASU for six days.

She has a past medical history of mild cognitive impairment,
visual impairment and alcohol excess.

This admission was with a major stroke, treated with tPA.
She was making good progress but now you note a change.

She is drowsy during day, but awake & distressed at night.

She is not engaging in rehabilitation anymore and struggles
to focus on tasks.
You have noted her picking at the air as if hallucinating.

During the doctors morning round she seems fine.
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What we will cover:

 What is delirium

 Why is delirium important
 How to diagnose delirium
 How to predict delirium

« How to manage delirium
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DSM IV

Disturbance of
with reduced ability to focus, sustain or shift

Accompanied by or perception
that is not better accounted for by a preexisting, established or

evolving dementia.

That develops over a and tends to

With evidence that the disturbance is caused by consequences
of a medical problem.
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DSM IV

Disturbance of
with reduced ability to focus, sustain or shift

Accompanied by or perception
that is not better accounted for by a preexisting, established or
evolving dementia. Stroke is NOT this (but can look like it)

That develops over a and tends to

With evidence that the disturbance is caused by consequences
of a medical problem. eg stroke! (or other complications of stroke)
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AND

Change in arousal OR Inattention

,;1_!?'

Another cognitive
deficit




Bleeped to stroke ward
MrB

78 year old man
Dementia (AD) mild
Polypharmacy

Admitted with minor stroke,

aspiration pneumonia

Acute change in cognition
Pacing ward

Lashing out at nurses
Hallucinosis

Good / bad periods

- ,»,.‘rlo, ,'0

nile agitation

Hyperactive delirium
in acute stroke:

approx 7%

THORAZINE



Bleeped to stroke ward
MrB

78 year old man
Dementia (AD) mild
Polypharmacy

Admitted with minor stroke

Acute change in cognition
Not holding conversations
Not working with therapists
Drowsy at times

Good / bad periods
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Predisposing factors Precipitating factors

delirium
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Cognition

|
Stroke with

delirium
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Delirium is
cognitive
Frailty

Cognition

stroke
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What we will cover:

 What is delirium

 Why is delirium important
 How to diagnose delirium
 How to predict delirium

« How to manage delirium
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Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Possible underestimate
rate limit limit
Caeiro 2004 013 009 0.18 - . .
Dahl 2010 010 006 0.15 =  Selection bias
Fassbender 1994 0.39 0.22 0.60 =
Gustafson 1991 048 040 0.56 - e Consent
Gustafson 1993 0.42 0.32 0.53 —- .
Henon 1999 024 019  0.31 - . AphaSIa
Kara 2013 028 021 036 - ) .
Kostalova 2012 043 034 053 - * Prior dementia
Kozak 2017 018 010  0.30 -
Kutlubaev 2013 0.23 0.16 0.32 - ° AlCOhOl/d rugS
Lees 2013 0.11 006 0.19 -
Lees 2016 0.16 008 028 - . Complete test data
Lim 2017 007 005 0.10 u
McManus 2011 0.28 0.19 0.39 -
Mitasova 2012 043 034 051 -
Miu 2013 0.27 023 033 = |n a true unselected
Mori 1987 0.61 045 075 . ] ]
Naidech 2013 0.27 020 0.36 e o HASU C()h()rt W|th da||y
Ojagbemi 2017 033 025 043 - ) o
Oldenbeuving 2013 0.12  0.09  0.15 | testlng delirium
Reding 1993 009 003 022 -—
Sheng 2006 025 019 032 - occurrence: 30%
Turco 2013 033 026 0.40 -
025 019  0.31 >

-1.00 -0.50 0.00 0.50 1.00 Shaw R et al

Delirium occurrence 25% in acute stroke unit Stroke 2019
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IMPACT OF DELIRIUM ON OUTCOMES AFTER INTRACEREBRAL HEMORRHAGE

e &
3 in 4 ICH survivors with delirium Delirium leads to lower rates of
experience resolution of their post-acute inpatient rehab

delirium symptoms prior even in patients with
to hospital discharge delirium resolution

41% DELIRIUM
OCCURS IN
OVER HALF OF
ICH PATIENTS

R i

Delirium resolution and Discharge to post-acute
post-acute inpatient rehab inpatient rehab accounts for
mitigate the association between a 25% reduction in the effect of
delirium and unfavorable outcome delirium on long-term oufcomes
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‘&1:

Mortality in stroke: Instltutlonallzétlon in stroke:

T

Functional decline in stroke: Incident dementia in stroke-
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What we will cover:

 What is delirium

 Why is delirium important
 How to diagnose delirium
 How to predict delirium

« How to manage delirium
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Confusion in acute stroke
Dementia Dysphasia

Delirium Depression

Deaf
(sensory impairment)
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AND

Change in arousal OR Inattention

,;1_!?'

Another cognitive
deficit




CRITERION A:
Inattention (any of these)

r N
Cognitive assessment

Months of the year
backwards [<7 consecutive

correct)
J

-
Clinical assessment

Behavioural indicators of
inattention during testing or
consultation eg

distractibility, somnolence
J

[ 3
Informant assessment

As many as possible from
clinical team, family, others

Reported inattention or
altered arousal since
admission

. /

r T
Case note review

Recording of inattention or
altered arousal since

| admission y

o

CRITERION B:
Acute change / fluctuations

Informant (clinical team, family)

Evidence of acute onset cognitive change or

symptom fluctuation

L 2

MNo Delirium

CRITERION D: Aand Cnot
better explained by other
neurocognitivedisorder

- -
Case notes +/- informant

Mo evidence thatinattention/other
cognitive disturbance relates to pre-
existing neurocognitive disorder

(stroke not included in this rubric)

. .

Mo Delirium

e

CRITERION C:

Additional disturbance in cognition

r . N
Cognitive tests
Abbreviated Mental Testing 4 (21 error) +/-
Abbreviated Mental Testing 10 (>3 errors)
o
-

P‘" . .
Clinical assessment

L disorientation, floccillation, carphology

Indicators of cognitive disturbance during
testing or consultation eg hallucinations,

-
Case notes

. assessment, doctor, psychologist

Evidence of cognitive disturbance recorded
since admission eg occupational therapist

. 2

Mo Delirium

CRITERION E: Direct
physiological consequence of
another medical condition)

.
Clinical assessment
+/- case notes

Evidence from history, physical
examination of laboratory finding

(stroke included in this rubric, so all

stroke admissions meet this criterion) y

3

Mo Delirium

Mo Delirium

Delirium
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1) Assess level of arousal
2) Test cognition (specifically attention)

3) Acute onset and/or fluctuating course?
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RAPID CLINICAL TEST FOR

DELIRIUM

4 ”A”’S'
Alertness

AMTA
Attention

Acute change or fluctuating course
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" o
Diagnostic test accuracy of 4-AT
© _ for detection of delirium
Z o N=17 studies (3702 participants)
o — Sens: 0.88 (0.80-0.93)
< o Spec: 0.88 (0.82-0.92)
= HSROC curve
) Summary estimate
---- 95% Confidence region
S o  Data
| | | | | |
0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate Tieges Z et al

Age & Ageing 2021
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" o
Diagnostic test accuracy of 4-AT
© _ for detection of delirium
z ° (excluding stroke)
= o
P — N=14 studies (3440 participants)
< o Sens: 0.86 (0.77-0.92)
Spec: 0.89 (0.83-0.93)
= HSROC curve
) Summary estimate
---- 95% Confidence region
S o  Data
| | | | | |
0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate Tieges Z et al

Age & Ageing 2021
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« Single centre, consecutive admissions
* N=141 stroke and high risk TIA (Age 74 years, NIHSS 6.4)

« Median observation 6 days

« Twice daily assessment screening tools and DSM clinical diagnosis

Statistical

No. of patients | % of patients | significance vs
Tool with PSD with PSD DSM-5 rating
Confusion assess- | n=58 41.1% F=0.248
ment method
Rapid assessment | n=65 46.1% F=0.016
test for delirium
Nursing delirium n=77 54.6% P<0.001
screening scale

Fleischmann R
Stroke 2021
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Confusion assess-
ment method

n=58

82% (71%-919%)

80% (70%—-87%)

72% (64%—-80%)

87% (80%-92%)

Rapid assessment
test for delirium

n=65

86% (73%-93%)

74% (63%-82%)

68% (60%—76%)

89% (82%-93%)

Nursing delirium
screening scale

n=77

93% (83%—-989%)

669% (56%—76%)

649% (55%—729%)

94% (88%-97%)
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50_

40 -

30 - » Delirium typically within 72 hours
o 25% in first 24 hours
* Once daily screening will miss 25% of delirium

20

cumulative PSD incidence (%)
PSD point prevalence (%)

10~

0 -

24 36 48 60 72 84 96 108 120 132 144 156 168 180

hours since stroke onset
Figure. Poststroke delirium (PSD) incidence and point prevalence.
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What we will cover:

 What is delirium

 Why is delirium important
 How to diagnose delirium
 How to predict delirium

« How to manage delirium
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Hypoxia
NHS yP i
Pain

National Institute for
Clinical Excellence

Dehydration

Constipation
Malnutrition
Sleep disturbance
Infection

Functional impairment
Cognitive decline
Sensory impairment
Polypharmacy
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Hypoxia
Pain
Dehydration Incident

Constipation ‘ delirium as a
hospital quality
Indicator

Malnutrition
Sleep disturbance
Infection

Functional impairment
Cognitive decline
Sensory impairment
Polypharmacy




Delirium No delirium Univariable Multivariable OR
N=105 N=290 OR (95% Cl) (95%Cl)

?h%licg?:::SCiR) 79 (70-87) 65 (55-76) (1.015?17.09) (1.013.?15.08)
Sex (Mal

e el 173/290 48/105 (o.5oi-7ol.99) (0.3%—611.08)
mizy 62/105 U0 | g | (0s4zsy
pairmens 31/105 28/290 237543 | (058408
;\ll\l/ll-:j?an, IQR) > (2-11) 2(1-4) (1.210.-218.36) (1.115-213.32)
Previous d i

revious depression 9/105 59/290 (0.301._501.85) (0-202._512-22)
Previous stroke 34/105 83/290 (0.811._117.71) (0-502.?16?77)
Drug or alcohol misuse 15/105 29/290 (0.812.?21.42) (1.126_6;26)
Deliri o d

SR 32/105 82/290 (0.715.—110.62) (o.5%-912.71)
?(/;eRt;lcatlon count (Median, 8 (6-11) 6 (3-10) (1.013.?17.12) (0.915.?12.10)
S i i t

S R 14/105 20/290 (0.91%-72().99) (0.417'—126.84)
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Brain Injury 2012 J Alz Dis 2019
Age Age
Lesion volume Hemianopia JNNP 2014 (delirium)
GGT Aphasia Age
Bilirubin WCC parameters NIHSS

CRP TACS

Infection

Kostalova et al (b) Right hemisphere
Brain injury 2012 J Neurol Sciences 2020 Admission IQCODE
Age Prior delirium
ICH NIHSS
Lesion volume Dementia
SOFA (organ failure) Alcohol excess

B -
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What we will cover:

 What is delirium

 Why is delirium important
 How to diagnose delirium
 How to predict delirium

« How to manage delirium



Cochrane
y/o# Library

Cochrane Database of Systematic Reviews

_ 3 + 3 Cochrane
Benzodiazepines for delirium = Libra ry

Cochrane Database of Systematic Reviews
Lonergan E, Luxenberg J, Areosa Sastre A

Antipsychotics for treatment of delirium in hospitalised non-

ICU patients
Burry L, Mehta S, H _ C_OChrane
g Library

Cochrane Database of Systematic Reviews

Cholinesterase inhibitors for the treatment of delirium in non-

ICU settings (Review)

Yu A, Wu S, Zhang Z, Dening T, Zhao S, Pinner G, Xia J, Yang D
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The Hospital
Elder Life

| m? } Program (HELP)

Targets key delirium risk factors
Dehydration

Sensory loss (hearing aids, glasses)
Immobility

Use of sedatives

Cognitive re-orientation program

Controlled trial
HELP ward : 2 standard care wards (n=852)

incident delirium
OR: 0.60 (95%CI:0.39-0.92)

economics: cost saving in longer term

Delivered by elder life specialists, trained volunteers


http://www.hospitalelderlifeprogram.org/public/public-main.php

1 § Cochrane
s Library

Cochrane Database of Systematic Reviews

Interventions for preventing delirium in hospitalised non-ICU

patients (Review)

Siddiqi N, Harrison JK, Clegg A, Teale EA, Young J, Taylor J, Simpkins SA

There is strong evidence supporting multi-component
iInterventions to prevent delirium in hospitalised patients.
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lllustrative comparative risks™ (95% Cl)
Outcomes Relative | Certainty of the
. P effect evidence
No of participants . Asslumed risk . | Corrlespl:-ndlng rl:sk . (95% Cl) (GRADE)
(studies) Risk with usual care Risk with multicomponent intervention
Incidence of delirium during
hospital admission
RR 0.57 -
validated diagnostic instruments' 184 per 1000 2 105 per 1000 (0 46 to oeaL 3
. (85 to 216) P MODERATE
3693 participants 0.71)
{14 studies)
Inpatient mortali
patient mortalily 52 per 1000 RR116 |1
2640 participants 45 per 1000 (710 73) (0.83t0 LOW*
(10 studies) 161)

Deliri_um sevgritgl.r (any time during
hospital admission) The standardised mean severity of deliium in the intervention
validated diagnostic instruments® groups was 0.49 standard deviations lower (1.13 lower to 0.14 aa00
147 participants higher)'® LOW®
{5 studies)
Length of hospital admission . S
(days) LZECTs::gl Ie;'loguthSuiahnossét?ggﬁnglfslgg ™ The mean length of admission in the intervention groups was 1.30 ee00
3351 participants days grotips rang days shorter (2.56 days shorter to 0.04 days shorter) LOwE
{10 studies)
Discharge from hospital to new
long-term care placement i 190 per 1000 RRO.77 G&E00
536 participants 247 per 1000 - (136 10 264) (055t0 | g
(1 study) 1.07)

Burton et al

Cochrane 2021
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Component

OR (95% Crl)

Re-orientation & familiar objects
Reducing sensory deprivation
Cognitive stimulation

Nutrition & hydration
Identification of infection
Mobilisation

Sleep hygiene

Oxygenation

Pain control

Medication review

Bowel & Bladder care
Assessment of Mood

Favours Component

0.32[0.11, 0.89]

261[0.75, 9.11]
0.45[0.21, 0.93]
0.48 [0.18, 1.26]
1.45[0.31, 7.04]

2.55[0.79, 8.43]
0.25[0.08, 0.71]
0.35 [0.10, 1.20]

» 4.56 [0.48, 50.54]
0.81[0.21, 3.02)
0.55[0.23, 1.31]
0.81[0.16, 4.08]

Odds Ratio

10
Favours Control
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Table. The Most Common Components of Successful
Delirium Prevention Programs

Anesthesia protocols

Assessment of bowel/bladder functions
Early mobilization

Extra nutrition

Geriatric consultation

Hydration

Medication review

Pain management

Prevention and treatment of medical complications
Sleep enhancement

Staff education

Supplemental oxygen

Therapeutic cognitive activities/orientation
Vision and hearing protocols

Reston & Schoelles Ann Intern Med 2013
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Table. The Most Common Components of Successful

Anesthesia protocols

Assessment of bowel/bladder functions
Early mobilization

Extra nutrition

Geriatric consultation

Hydration

Medication review

Pain management

Prevention and treatment of medical complications
Sleep enhancement

Staff education

Supplemental oxygen

Therapeutic cognitive activities/orientation
Vision and hearing protocols

Reston & Schoelles Ann Intern Med 2013
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Components of acute stroke unit care

* Review Medications
* Ensure hydration and nutrition

« Assess function, mobility and
cognition

« Assess continence

« Care by an experienced team
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CHIEF
SCIENTIST

Systematic review Stake holder
of interventions for events to describe
frailty in acute care current practice

OFFICE

List of potential acute frailty interventions

Expert Delphi .

Consensus .
Core Components

Frailty Bundle .

Get collateral history
Review Medications
Ensure hydration and nutrition

Assess function, mobility and
cognition

Assess continence

Discuss the persons preferences
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Factors associated with successful CGA
 Clinical leadership
 Structured assessment
* Multidisciplinary working
« Goal setting
* Involving patients and their families

« Specialist knowledge

 Dedicated environment




A / |
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Paging the
stroke-ologist

Paging the
delirium-ologist

Paging the
dementia-ologist
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Physical & cognitive
frailty in stroke

e m -
W] A Tel Quinn ,
‘1&‘ Y .’.).! .( ’ ) _‘
(14| |} T -
| ‘ / =

’. L.

T T T 1 W
T A o
| 7 8
& T

- e g
i, iy

»
-

:

F PRI snsmaTER2@BT Y
’ ., .. 4

W

o _—

= :-,’.--—---
- -



	Slide 0: Physical & cognitive frailty in stroke    
	Slide 1
	Slide 2: The F word  (Frailty)   
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65: Cognition in stroke Doesn’t need to be confusing    
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111: Bringing together cognition and frailty  Delirium    
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159
	Slide 160
	Slide 161: Physical & cognitive frailty in stroke    

