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What I1s an acute
cerebrovascular event?

The World Health Organization defines stroke as the

sudden onset of focal neurological signs, of presumed
vascular origin, lasting longer than 24 hours or
causing death

K S McArthur, BMJ2011



Classification

Haemorrhagic stroke : due to rupture of a cerebral artery

Ischaemic stroke : due to interruption of blood supply

Stroke of Undetermined Etiology : in a significant number of
cases( @0%), no clear explanation can be found for an ischemic
stroke despite an extensive diagnostic evaluation. These strokes
are classified as strokes of undetermined etiology, or cryptogenic
strokes. This is a diagnosis of exclusion, however, and should only
be made once a thorough search for both common and
uncommon causesof stroke has been completed.
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Figure 3.|Annual incidence by ageper 1000 population of all types of stroke combined in selected
studies.

Valery L Feigin et al. Lancet Neurology 2003
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Figure 6: Proportional frequency of stroke pathological types in high-income countries and low to middle
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Figure 5. Age-standardised prevalence of stroke per 1000 populafion in selected studies of people
aged =65 years. The error bars are 95% Cls (could not be calculated for the Rotterdam).* Studies
are arranged in ascending order of prevalence.

Valery L Feigin et al. Lancet Neurology 2003



Il tasso di prevalenza = di ictus nella popolazione anziana (eta 65-84
anni) italiana e del 6,5%, piu alto negli uomini (7,4%) rispetto alle donne
(5,9%)

L iocidenza - d e | '] @aumertapgressivamente con | 0 €aggiungendo
Il valore massimo negli ultra ottantacinquenni. Il 75% degli ictus si
riscontra in soggetti di oltre 65 anni

L 0 i @sthanscorappresenta la forma piu frequente di ictus (80% circa),
mentre le emorragie intraparenchimali riguardano il 15%-20% e le
emorragie subaracnoideecirca il 3%

L 0 i @sthanscocolpisce soggetti con eta media superiore a 70 anni, piu
spesso uomini che donne; quello emorragico intraparenchimale colpisce
soggetti leggermente meno anzianj sempre con lieve prevalenza per |l
sessomaschile; /-0 e mo rsubaragnoi@ea colpisce piu spesso soggetti di
sessofemminile, di eta media sui 50 anni circa

Ogni anno si verificano in Italia (dati estrapolati dalla popolazione del
2001) circa 196000 ictus, di cui | 8% sono nuovi episodi (157000) e |l
20% recidive, che colpiscono soggetti gia precedentemente affetti
(39000)

Spread 2010
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Figure 1. Kaplan-Meier curve showing the probability of survival after a first-ever stroke (solid ling), compared with the expected prob-
ahility in the same general population remaining free from a first stroke (dotted ling), derived from Perth Community Stroke Study inci-
dence data 1989-1990. Dots on either side of the solid line indicate 95% Cls; n indicates number at risk at the beginning of each year.

Hankey GJ et al. Stroke 2000



1.0

——— <65 (n=82
------ 65-74 (n=86)
----- 75-84 (n=138)
——— 85+ (n=58)

[=]
o
X
IJ
]
1
"
I
1
]
]
-l
i
-
'
'
|
v
]
i

E H 1_t -.- __________ . 1-___ -l
= [ S
5 051 Ill =
E L—_I h-"_"._
o LL_._L_ Tmm _
0.4 . e o .
L_.l_ '---:_____I
0.3 [
L——.—.—.I______‘
=
0.27 S — I
0.1 7
0,01, e - e e
0 1 2 3 4

Figure 2. Kaplan-Meier curves showing the probability of survival over 5 years of follow-up in patients with a first-ever stroke in 1989-
1920, stratified by the age of the patient.

Hankey GJ et al. Stroke 2000



19/0-79 1980-89 1990-99 2000-08
High-income countries
Ischaemic stroke NA 9-16% 10-32% 13-23%
(10-20%)
Intracerebral haemorrhage NA 38-66% 20-58% 25-35%
(35-55%)
Subarachnoid haemorrhage NA 22-40% 20-50% 25-35%
(30-50%)
All strokes combined 29-49% 14-31% 12-33% 17-30%
(30-35%) (20-30%) (18-26%) (20-30%)
Low to middle income countries
Ischaemic stroke NA NA NA 13-19%
Intracerebral haemorrhage NA NA NA 30-48%
Subarachnoid haemorrhage NA NA NA 40-48%
All strokes combined NA 28-39% 23% 18-35%
(23-35%)

Range in brackets is the range that most studies in this category fall into, and is given if it is narrower than the total

range. NA=not available.

Table 2: Range injearly (21-day to 1-month) case fatality,

income countries across the four study periods

in high-income countries and low to middle

Valery L Feigin et al. Lancet Neurology 2009
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A In ltalia | 6 i ctla sterza causa di morte dopo le malattie
cardiovascolari e le neoplasie, causando il 10%-12% di tutti | decessi
per anno, e rappresenta la principalecausad 6 i nval i di t ~

A La mortalita acuta (30 giorni) dopo ictus & pari a circa il 20%- 25%
mentre quella ad 1 anno ammonta al 30%-40% circa;

i le emorragie (parenchimali) hanno tassi di mortalita precoce piu alta
(30%-40% circa dopo la prima settimana; 45%-50% ad 1 mese)

I Le emorragie subaracnoidee hanno un tasso di mortalita precoce simile
al | 0 e mmtrarparenchiamali,

I 1 decessl nel primo mese si concentrano in % dei casi nella prima
settimana.

I Gli infarti lacunari hanno prognosi migliore, in acuto e ad un anno,
rispetto a quelli non lacunari, sia in termini di mortalita, sia di disabilita
residua, sia di tasso di ricorrenza

Spread 2010



Disabilita post -stroke

A Stroke is widely recognized as a major- cause of
disability - among adults and is the most common cause
of dependence in activities of daily living (ADLs) among
the elderly

A Approximately 90% of stroke survivors have
permanent: = neurologic - deficits

A 50% do not regain- their independence

Mary |. Dallas, Stroke 2008



Disabilita post -stroke

Ad 1 annod al | 60 eaute,nut terzo circa del soggetti
sopravvissuti ad un ictus T indipendentemente dal fatto
che sia ischemico o emorragico I presenta un grado di
disabilita elevato, che li rende totalmente dipendents

Spread 2010
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Organi zzazione del-dcusa

A Dopo la fase acuta d e | | @& iindidata she il piano assistenziale
sia realizzato In strutture  specializzate da parte di personale
addestrato, tenendo conto delle esigenze a lungo termine del
soggetto colpitod a | | 0 eevebrovascolare

A La scelta dei soggetti da destinare alle strutture assistenziali
dedicate alla fase post-acuta di un ictus e basata sulla probabilita
del beneficio e sulla disponibilita delle risorse

A Eindicata'l identificazione  dei fattori prognostici !che POSSONO
influire sul” TeECUpPEero tunzionale per pianiicare adeguatamente

| 6as sies b e mmpowwiato delle risorse disponibili

SPREAD 2010



Prediction of mortality may be useful not only for
prognostic _purposes for clinicians but also for
quiding supportive care plans (eg, at discharge),
coordinating _appropriate _rehabilitation _services
facilitating patient _anad/or family counseling or
discussionspertaining to ena-of-life decisions

G. Saposnik et al, Circulation Feb 2011



Vari studi  dimostrano che la
prognosi puo essere stimata gia
nelle prime ore dopo | 0 e v actale o



Topical Review

Section Editors: Michael Brainin, MD, PhD, and Richard D. Zorowitz, MD

Early Prediction of Outcome of Activities of Daily Living

After Stroke

A Systematic Review

Janne M. Veerbeek, MSc: Gert Kwakkel, PhD: Erwin E.H. van Wegen, PhD:

Johannes C.F. Ket: Martijn W. Heymans, PhD

Background and Purpose—Knowledge about robust and unbiased factors that predict outcome of activities of daily living
5 I S g
(ADL) is paramount in stroke management. This review investigates the methodological quality of prognostic studies in the

early poststroke phase for final ADL to identify variables that are predictive or not predictive for

outcome of ADL after stroke.

Methods—PubMed, Ebsco/Cinahl and Embase were systematically searched for prognostic studies in which stroke patients
were included =2 weeks after onset and final outcome of ADL was determined =3 months poststroke. Risk of bias
scores were used to distinguish high- and low-quality studies and a qualitative synthesis was performed.

Results—Forty-eight of 8425 identified citations were included. The median risk of bias score was 17 out of 27 (range,
6-22) points. Most studies failed to report medical treatment applied, management of missing data, rationale for
candidate determinants and outcome cut-offs, results of univariable analysis, and validation and performance of the
model, making the predictive value of most determinants indistinct. Six high-quality studies showed strong evidence for

baseline neurological status, upper limb paresis, and age as predictors for outcome of ADL.

as atrial fibrillation were unrelated to this outcome.

Gender and risk factors such

Conclusions—Because of insufficient methodological quality of most prognostic studies, the predictive value of many
clinical determinants for outcome of ADL remains unclear. Future cohort studies should focus on early prediction using
simple models with good clinical performance to enhance application in stroke management and research. (Stroke.

2011:42:1482-1488.)



Age and Ageing 2004; 33: 149154 Published by Oxford University Press
DOl 10.1093/ageing/afh052

Short- and long-term prognosis for very old
stroke patients. The Copenhagen Stroke Study

Lars PeTer KaMMERsGAARD !, H. S. JorGENSEN?, J. RemHZ, H. NakavamaZ, P. M. Pepersen?, T. S. OLseN!

Table 2. Multiple logistic regression analyses (final models) of stroke outcomes and mortality

Dependent variable Covariate P OR 95% 1
Death during hospital stay or discharge to nursing home Very old age 0.0001 2.7 1.7-4.4
Stroke severity per 10 point decrease < 0.0001 27 2.3-3.1
Pre-existing disability 0.0006 2.1 1.4-32
Death during hospital stay Very old age 0.0006 2.5 1.5-4.2
Stroke severity per 10 point decrease < (.0001 2.3 2.0-2.6
Ischaemic heart disease 0.07 1.8 0.8-3.3
Nursing home resident or death within 5 years after stroke Very old age 0.04 3.9 2.1-73
Stroke severity per 10 point decrease < (.0001 1.9 1.7-2.3
Atrial {ibrillation 0.006 2.2 1.2-3.8
Pre-existing disability 0.001 2.8 1.8-4.3

Values of significance, odds ratios, and its confidence intervals are given for covariates, which were in the final models. The value of cotrect classification for ‘death
during hospital stay or discharge to nursing home’ was 88%b, for ‘death during hospital stay’ 92%, and for ‘nursing home resident or death within 5 years after
stroke’ 79%. Owverall chi-squares for all models were <0.0001.



Dependence in Prestroke Mobility Predicts Adverse
Outcomes Among Patients With Acute Ischemic Stroke

Mary 1. Dallas, PhD; Shari Rone-Adams, DBA: John L. Echternach, EdD; Lawrence M. Brass, MDz:
Dawn M. Bravata, MD

Table 2. Adjusted ORs by Outcomes

Adjusted OR (95% CI)

Characteristic Poststroke Mobility Impairment Plan for PT In-Hospital Death ~ Discharge to SNF In-Hospital Death or Discharge to SNF
Prestroke mobility

Independent 1.00 1.00 1.00 1.00 1.00

Dependent 9.88 (9.03-10.80) 0.79(0.73-0.85)  2.40(215-2.67)  3.51(3.25-3.79) 3.52 (3.27-3.79)

ge=bo—{4y 1.00 1.00 1.00 1.00 1.00

7584y 1.33(1.27-1.39) 1.39 (1.34-1.45)  1.53(1.30-1.68)  2.07 (1.96-2.19) 2.10 (2.00-2.20)

85-94 y 1.88 (1.78-1.97) 1.71(1.63-1.79)  2.24(2.02-2.48)  4.34 (4.08-4.61) 4.54 (4.30-4.79)
Race, black 1.38 (1.29-1.48) 1.40 (1.32-1.50) . 1.08 (1.01-1.17)
Sex, female 1.14(1.10-1.19) 1.14(1.10-1.18) e 1.34 (1.28-1.40) 1.31 (1.26-1.37)
Admission from home 0.69 (0.66-0.72) 0.96(0.92-1.00) 0.70(0.65-0.76)  0.30(0.29-0.31) 0.33 (0.32-0.34)
Stroke severity=0 1.00 1.00 1.00 1.00 1.00

1 112 (1.07-1.17) 3.44(3.30-3.58) 1.75(1.59-1.94)  1.45(1.38-1.53) 1.90 (1.81-1.99)

=2 1.44(1.38-1.51) 471(4.51-4.91) 3.05(2.78-3.35)  1.81(1.72-1.91) 2.73 (2.60-2.86)
Comorbidity=0 1.00 1.00 1.00 1.00 1.00

1 1.11 (0.98-1.26) 1.16 (1.03-1.30)  0.93(0.72-1.21)  1.00(0.86-1.15) 0.99 (0.87-1.13)

=2 1.61(1.43-1.80) 1.66 (1.50-1.84)  1.25(0.99-1.57)  1.27 (1.11-1.45) 1.43(1.27-1.62)

Plan for PT=no

1.79 (1.72-1.86)

0.33 (0.31-0.34)

Stroke 2008
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IScore

A Risk Score to Predict Death Early After Hospitalization for an Acute
Ischemic Stroke

Gustavo Saposnik, MD, MSc: Moira K. Kapral, MD, FRCPC: Ying Liu, MSc; Ruth Hall, MSc, PhD;
Martin O’Donnell, MD, FRCPC; Stavroula Raptis, MSc; Jack V. Tu, MD, FRCPC;
Muhammad Mamdani, PharmD, MPH, MA*; Peter C. Austin, PhD*;
on behalf of the Investigators of the Registry of the Canadian Stroke Network and the Stroke Outcomes
Research Canada (SORCan) Working Group

Background—A predictive model of stroke mortality may be useful for clinicians to improve communication with and care
of hospitalized patients. Our aim was to identify predictors of mortality and to develop and validate a risk score model
using information available at hospital presentation.

Methods and Results—This retrospective study included 12 262 community-based patients presenting with an acute ischemic
stroke at multiple hospitals in Ontario, Canada, between 2003 and 2008 who had been identified from the Registry of the
Canadian Stroke Network (8223 patients in the derivation cohort, 4039 in the internal validation cohort) and the Ontario
Stroke Audit (3720 for the external validation cohort). The mortality rates for the derivation and internal validation cohorts
were 12.2% and 12.6%, respectively, at 30 days and 22.5% and 22.9% at 1 year. Multivariable predictors of 30-day and 1-year
mortality included older age, male sex, severe stroke, nonlacunar stroke subtype, glucose =7.5 mmol/L (135 mg/dL), history
of atrial fibrillation, coronary artery disease, congestive heart failure, cancer, dementia, kidney disease on dialysis, and
dependency before the stroke. A risk score index stratified the risk of death and identified low- and high- risk individuals. The
¢ statistic was 0.850 for 30-day mortality and 0.823 for 1-year mortality for the derivation cohort, 0.851 for the 30-day model
and 0.840 for the 1-year mortality model in the internal validation set, and 0.790 for the 30-day model and 0.782 for the 1-year
model in the external validation set.

Conclusion—Among patients with ischemic stroke, factors identifiable within hours of hospital presentation predicted
mortality risk at 30 days and 1 year. The predictive score may assist clinicians in estimating stroke mortality risk and
policymakers in providing a quantitative tool to compare facilities. (Circulation. 2011:123:739-749.)



Table 3. Multivariable ﬂnalysis:l Predictors of Mortality at 30 Days and 1 Year I

30-Day Mortality (n=1004)

1-Year Mortality (n=1853)

Variahle OR (85% CIy P OR (95% C1) P
Age 1.04 (1.03-1.05) <0001 1.05 (1.04-1.06) =< 0.001
Sex
Female 1.00 (Reference) 1.00 (Reference)
Male 1.22 (1.04-1 43) 0.015 118 11.04-1.34) 0.011
Stroke severity (using CNS)
0 49.22 (35.17-68.90) <0.001 26.72 (18.87-37.83) = 0.001
=4 0.75 (7.93—11.97) <0001 5.75 (4.93-6.71) = 0.001
a7 3.08 (3.22-4.92) =0.001 27412.37-3.18) =001
=8 1.00 (Referance) 1.00 (Reference)
Stroke subtype
Lacunar 1.00 (Reference) 1.00 (Reference)
Nonlacunar 2.58 (1.79-3.70) =0.001 1.881.51-2.35) =001
Undetermined origin 3.53 (2.47-5.05) <0001 216 (1.74-2.68) = 0.001
Risk factor
Atrial fibrillation 1.42 (1.18-1.70) 0.002 1.26 (1.08-1.47) 0.003
CHF 1.32 (1.05-1.65) 0.015 1.63 (1.35-1.98) =< 0.001
Previous myocardial infarction 1.24 (1.06-1.46) 0.008
Current smoker 1.27 (1.06-1.52) 0.009
Comorbid condition
Cancer 1.42 (1.13-1.78) 0.002 1.851.54-2.21) =< 0.001
Renal dialysis 3.16 (1.63-6.16) <0001 B.46 (3.70-11.30) = 0.001
Preadmission disability
Dependent 1.56 (1.32-1.85) <0001 213 1.85-2.44) = 0.001
Independent 1.00 (Referance) 1.00 (Reference)
Glucose on admission, mmaolL
=7.5 1.00 (Reference) Ce 1.00 (Reference) Ce
=7.5 1.63 (1.40-1.90) =0.001 1.49 {1.31-1.68) = 0.001

OR indicates odds ratio: Cl, confidence interval: and CHF, congestive heart failure. To corvert glucose to mofdL, divide by 0.0555.

G. Saposnik et al,
Circulation Feb 2011



Figure 3A- 30-day mortality
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Table 4. Stroke 30-Day Mortality/1-Year Mortality Risk
Scoring System

No. of Points

Variable 30-Day Score 1-Year Score
Age +Age (in years) +Age (in years)
Sex 0 0

Female

Male +10 +5
Stroke severity (using CNS)

0* +105 +70

=4 +65 +40

57 +40 +25

=8 0 0
Stroke subtype

Lacunar 0 0

Nonlacunar +30 +15

Undetermined origin +35 +20
Risk factor

Atrial fibrillation +10 +5

CHF +10 +10

Previous myocardial infarction N/A +5

Current smoker N/A +5
Comorbid condition

Cancer +10 +15

Renal dialysis +35 +40
Preadmission disability

Independent 0 0

Dependent +15 +20
Glucose on admission, mmol/L (mg/dL)

7.5 (<135) 0 0

=75 (=139) 1 10 G. Saposnik et al,

CHF indicates congestive heart failure; N/A, not applicable to this model. Circulation Feb 2011

*Patients in a coma should be assigned a score of 0.
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Risk Risk Observed Predicted
score Score Mortality Mortality .
Group (%) (%) G. Saposnik et al,
1 59-70 1.18 0.43 Circulation Feb 2011
2 71-80 1.02 0.73
3 81-90 1.02 0.89
4 91-100 1.23 133
5 101-110 1.21 187
6 111-120 2.94 258 120
7 121-130 4.33 373
8 131-140 5.95 503 [l R et LT L ELLE DL IS ELL L ELLLERLLEL 1
: —e— predicted mortality
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22 271-280 75.0 90.2
23 281-285 100.0 90.5

Figure 2. Observed vs predicted 30-day (A) and 1-year (B) mortality in the validation sample as a continuous function
of the risk score at 10-point intervals. Overall, there was a very high correlation between observed and expected
mortality (Pearson correlation coefficient0.992 for 30-day and 0.996 for 1-year mortality), indicating excellent calibration.
Note that each dot in the graph represents the mean mortality for that corresponding risk category. A more accurate
estimation of the mortality for the specific risk score can be found with the Web tool (http://www.sorcan.ca/iscore).
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Figure 2. Observed vs predicted 30-day (A) and 1l-year (B) mortality in the validation sample as a continuous function
of the risk score at 10-point intervals. Overall, there was a very high correlation between observed and expected
mortality (Pearson correlation coefficient0.992 for 30-day and 0.996 for 1-year mortality), indicating excellent calibration.
Note that each dot in the graph represents the mean mortality for that corresponding risk category. A more accurate
estimation of the mortality for the specific risk score can be found with the Web tool (http://www.sorcan.ca/iscore).

G. Saposnik et al,
Circulation Feb 2011
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http://www.sorcan.ca/iscore

|ICH Score

TABLE 3. Determination of the ICH Score
Component ICH Score Points
100 GCS score
-4 2
80 - 5-12 1
13-15 0
30-(’3‘] 60 ICH volume, cm®
. =30 1
Mortality o .
(%) 40
IVH
20 Yes 1
No 0
0 i : . i : : : Infratentorial origin of ICH
Y 1
Overal 0 1 2 3 4 5 " .
n=152 n=28  n=32 n=27 n=32 n=29 =6 A °
ge, y
ICH Score g0 1
The ICH Score and 30-day mortality. Thirty-day mortality <80 0
increases as ICH Score increases. No patient with an ICH Score ot 1GH S o
of 0 died. All patients with an ICH Score of 5 died. No patient in 0 e
the UCSF ICH cohort had an ICH Score of 6 although this GCS score indicates GCS score on initial presentation (or after resuscitation);
Id b ted to b iated with ' talit ICH volume, volume on initial CT calculated using ABC/2 method; and IVH,
wou © expec O be assoclated with mortaiity. presence of any IVH on initial CT.

JC Hemphill et al. Stroke 2001



ICH Score in Spontaneous intracerebral hemorrhage (SICH)
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Fig 2. 30-Day Kaplan Meier survival curve show the difference be-  Fig 1. One-year functional outcome in pacients with different results
tween |CH Score > or < 2, p<0.03 in the ICH 5core. Better prognosis (GOS 4 and 5); worse prognosis

(GOS 2 and 3) and death (GOS 1).

Patriota et al. Arq Neuropsiquiatr 2009



Figura 1 Favorable 12-month outcome based on various dichotomized cutpoints
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Distribution of modified Rankin Scale (mRS) scores at 12 months after intracerebral hemaorrhage (ICH) with favorable
outcomne defined using various dichotomized cutpoints. The Y-axis indicates the percentage of patients who achieved the
indicated outcome. (&) considers a favorable ocutcome as a 12-month mRS of =1 (able to carry out all usual duties or
activitios); [B] a= an mRS of =2 (slight disability); [C) as an mRS of =3 [moderate disability but ambulatory]; (D) as an mRS of
=4 [moderate to severa disability; nonambulatory). For each outcome cutpoint, rising ICH Scores are associated with lower
likalihood of favorable cutcome (p - 0.05, tast for rend). Mote that one patiant [out of 12)with an ICH Score of 5 achieved
a 12-month mRS af 2 after evacuation of a cereballar hamatoma.
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Principles of stroke rehabilitation

A Agreement is widespread that rehabilitation should begin as
soon as possible after stroke

Peter Langhorne et al. LancetMay 2011



Summary of evidence for complex rehabilitation interventions - (delivered by a
service or therapist) and their recommendation in clinical guidelines

Beneficial or likely to be beneficial

Multidisciplinary stroke-unit care to improve independence;*** recommended (A)
Early supported discharge services to improve independence; " recommended (A)
Therapy-based rehabilitation services at home (within 1 year of stroke) to improve
ADL;*recommended (A,B)

Outpatient (day-hospital, community team) rehabilitation services to improve ADL;
selected use (A,B)

Rehabilitation services in long-term care settings to improve ADL;* not mentioned o
selected use (B)

Occupational therapy services to improve ADL;” recommended (A,B)
Occupational therapy services at home to improve ADL and extended ADL;*
recommended (A)

Uncertain benefit

Integrated-care pathways to improve independence;** not recommended or
selected use (B)

Services with stroke liaison workers to improve independence and participation;™
not mentioned

Information provision to improve knowledge and independence;* recommended (A)
Therapy-based rehabilitation services at home (after 1 year) to improve ADL;”
selected use (B,C)

Speech and language therapy interventions for aphasia;*** recommended (B)
Speech and language therapy interventions for dysphagia;**** recommended (B)
Staff-led training interventions to improve oral hygiene;” not mentioned or
selected use (B)

Cognitive rehabilitation for spatial neglect;® not mentioned or selected use (B)

Unknown effect

« Cognitive rehabilitation for attention deficits;** not mentioned or selected use (B)

« Cognitive rehabilitation for memory deficits;* not mentioned or selected use (C)

« Cognitive rehabilitation for motor apraxia;** not mentioned or selected use (B,C)

« Interventions for perceptual disorders;” not mentioned or selected use (C)

» Occupational therapy for cognitive impairment;*® not mentioned or selected use (C)
+ Home-based intervention for arm recovery;* not mentioned

+ Speech and language therapy for speech apraxia;* recommended (C)

+ Speech and language therapy for dysarthria;* recommended (C)

+ Goal setting in rehabilitation to improve recovery;* not mentioned or recommended (C)
« Behavioural therapies for urinary incontinence;*® recommended (C)

» Pre-discharge home assessments;* selected use (C)

Guideline recommendation categories:* * recommended=recommended use for a substantial proportion of stroke patients;
selected use=might be considered in selected patients or circumstances, not mentioned=no specific recommendation made; not
recommended=not recommended for routine use (outside the context of a clinical trial). Guideline grade of recommendation
categories: (A)=based on robust information from randomised trials that is applicable to the target population; (B)=based on less
robust information (from experimental studies); (C)=consensus or expert opinion. ADL=activities of daily living.

Peter Langhorne et al. Lancet May 2011




Novel therapies

Several novel therapies are being developed and tested, including:

o o Po Po T I

stem-cell therapy,

repetitive transcranial magnetic stimulation and transcranial direct-
current stimulation,

motor imagery,
virtual reality,
novel robotic therapies,

drug augmentation of exercise training with amphetamines, dopamine
agonists, and antidepressants.

These interventions are typically combined with traditional task-
specific training and trials. Although these interventions are not yet
known to improve functional outcome, major developments in these

areas of combined therapies are likely to be seen

Peter Langhorne et al. Lancet May 2011



Editorial I

Stroke care—a work in progress

The Lancet , Volume 377, Issue 9778, Page 1625, 14 May 2011



La riabilitazione post -ictus e un
atto di cura complessivo che non

S| esaurisce con la sola
rieducazione motoria




ICTUS: CLUSTER SINDROMICO

Sensitivi/Sensoriall

Dolore

Motori Cognitivi/Affettivi

Disfagia
Vegetativi



Complicanze post -stroke

—+—Diffuse pain
—+— Fever

Tl
—4—Troponin T
~#— Chest Infection

~ Non serious falls
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Figure 1. Timing of the most common complications (>2.5%) during the first week after stroke, expressed as the cumulative propor-
tion (%) of patients who were noted to have 1 or more of these complication during the first week after stroke.

Bent Indredavik et al, Stroke 2008



Complicanze post -stroke

—a— Other pain
——Um
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~#— Chest infection
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Figure 2. Timing of the most common complications (>5%) during the first 3 months after stroke, expressed as the cumulative propor-
tion (%) of patients who were noted to have 1 or more of these complication during these 3 months.

Bent Indredavik et al, Stroke 2008



Firstst roke patients aged O75 year s,
rehabilitation treatment to hospital rehabilitation wards

N AL During in- Total
Complications admission hospital stay N. (%)
N. (%) N. (%)
Respiratory infection 14 (3.9) 12 (3.3) 26 (7.2)
Cardiac (coronary heart disease, 20 (5.6) 7 (1.9) 27 (7.5)
arrhythmia, heart failure)
Deep venous thrombosis 13 (3.6) 10 (2.8) 23 (6.4)
Pulmonary embolism 4 (1.1 3 (0.8) 7 (1.9)
Urinary infections 61 (17) 58 (16.1) 119 (33.1)
Depression 31 (8.7) 478 (13) 78 (21.7)
Muscoloskeletal disorders 62 (17.3) 458(12.5) 107 (29.8)
Pressure ulcers 27 (7.5) 58 (1.4) 32 (8.9)
Fracture 1(0.3) 2(0.5) 3(0.8)

Denti et al, EUR J PHYS REHABIL MEIDO8



A 74% showed at least one of the prespecified medical
complications

A Halfpatients showing at least two of them

A 17% showed more than 3 complications , since
admission until discharge from the rehabilitation ward.

Denti et al, EUR J PHYS REHABIL MEIDO8



Comuni complicanze a breve e
lungo termine dopo lo stroke

A Cadute

A Delirium

A Depressione

A Disfagia

A Dolore

A Epilessia

A Incontinenza

A Infezioni

A Stroke ricorrente



A Depressione post -stroke
I 1/3 dei pazienti
i Aumenta il rischio di cadute, di scarso recupero funzionale e di mortalita

A Disfagia post -stroke
I 64-90% dei pazienti coscent. nel | a f &

I I'n mol ti casi S i risolve entro | e p
alcuni casi puo persistere

I Aumenta il rischio di aspirazioni, polmoniti, disidratazione, malnutrizione,
mortalita

A Malnutrizione post  -stroke
I 16-49% dei pazienti
i Impatto negativo su recupero funzionale e mortalita

A Stroke ricorrente
I 10% nella prima settimana, 2-4% ad 1 mese, 5% ad 1 anno



Pneumonia and urinary tract infection after
acute ischaemic stroke: a tertiary analysis of
the GAIN International trial

The third most common stroke complication is infection. We studied the rates of
aspiration pneumonia and urinary tract infection (UTI), their risk factors and their effect
on outcome in the 1455 Glycine Antagonist (Gavestinel) in Neuroprotection (GAIN)
International patients with ischaemic stroke. Forward stepwise logistic regression and
Cox proportional hazards modelling identified baseline factors that predicted events and
the independent effect of events up to day 7 on poor stroke outcome at 3 months in
patients alive at day 7, after correcting for prognostic factors. Higher baseline National
Institute of Health Stroke Scale (NIHSS) and age, male gender, history of diabetes and
stroke subtype predicted pneumonia, which occurred in 13.6% of patients. Female
gender and higher baseline NIHSS and age predicted UTI, which occurred in 17.2% of
patients. Pneumonia - was associated with poor outcome by mortality — (hazard ratio,
2.2; 95% confidence interval, 1.51 .3), Barthel index (<60) (odds ratio, 3.8; 2.2i 6.7),
NIHSS (4.9; 1.7i 14) and Rankin scale ( ) (3.4; 1.4i8.3). UTlI was associated with
Barthel index (1.9; 1.212.9), NIHSS (2.2; 1.2i 4.0) and Rankin scale (3.1; 1.614.9).
Pneumonia and UTI are independently associated with stroke poor outcome. Patients
with identified risk factors must be closely monitored for infection.

Aslanian et al. European Journal of Neurology 2004



Post -stroke epilepsy

Seizures can occur soon after the onset of ischaemic stroke or can be
delayed.

Early seizures are usually defined as those that occur within 1 or 2
weeks after stroke and late seizures as those that occur after that.

The reported frequency of early seizures after ischaemic stroke ranges
from 2% to 23% and that of late seizures is between 3% and 67%,
depending on the study design, sample sizes, and length of follow-up.

Non -convulsive seizures , which are difficult to detect clinically because
electroencephalography is needed for diagnosis, might account for
deteriorating function in some cases

Several risk factors have been identified, such as large cortical infarcts,
Involvement of multiple sites, embolic stroke, stroke severity, size of the
infarct, decreased consciousness, and haemodynamic and metabolic
disturbance.

Joyce S Balami,Lancet Neurology January 2011



Post -stroke epilepsy

A Patients with early -onset seizures have a recurrence
rate of 16%, whereas patients with late -onset seizures
have a recurrence rate of more than 50%.

A Recurrence of late onset seizures or post-stroke epilepsy
increases the disability of patients with stroke and can
promote the occurrence of vascular cognitive impairment.

A The evidence of an effect of post-stroke seizureson stroke
mortality is conflicting.

Joyce S Balami,Lancet Neurology January 2011



Antiepileptic drugs for the primary and
secondary prevention of seizures after stroke

A MAIN RESULTSwe did not find any randomised controlled trials that have compared
the effects of antiepileptic drugs with placebo (or no drug) for the primary or
secondary prevention of seizures after stroke. We did, however, find three
randomised controlled trials that have assessed the effects of several different
antiepileptic drugs for the secondary prevention of post-stroke seizures The first
study was performed in older adults (mean age 72 years) with a mixture of diagnoses
including stroke (comparing carbamazepine, lamotrigine and gabapentin); the second
study was performed in children and younger adults (mean age 38 years) with a
mixture of diagnoses including stroke (comparing carbamazepine, oxcarbazepine,
lamotrigine, gabapentin and topiramate); and the third study was performed in
stroke patients only (comparing carbamazepine and lamotrigine).

A AUTHORS' CONCLUSIONS Currently, there is insufficient
evidence to support: the routine - use of antiepileptic -~ drugs
for the primary or secondary prevention @ of seizures- after
stroke-. Further well-conducted research is needed for this
important clinical problem

Kwan J, Wood E. Cochrane Database Syst Rev, 2010 Jan 20



Post -stroke epilepsy

A It is common practice to treat recurrent early seizures with short -
term antiepileptic  drug treatment for about 376 months ,
whereas late seizures require long -term conventional therapy .
However, no study has been done to assess the advantages and
disadvantagesof long-term and short-term therapy

Joyce S Balami,Lancet Neurology January 2011



Delirium post -stroke

A Delirium is a common complication after stroke

A Observational studies suggest anincidence- of around 13-
48% of patients but assessment is complicated by the
prevalence of concomitant communication deficits and
dementia

K S McArthur et al, BMJ2011

A Most cases occur early and frequently last at least 4 weeks

MC Manus et al, Age Ageing 2011



Outcome of delirium poststroke

Few data , in particular long -term sequelae

MC Manus et al, Age Ageing 2007



