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All Stroke Types Can Be Treated

Hemorrhagic Stroke

Ischemic Stroke

Clot stops blood supply
o an arca of the brain

Hemorhage/blood leaks
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Every Minute Counts: Time is Brain

Neurons Syhapses Wueltiaed Accelargted
Lost Last Fihars Lost Aying
Per Stroke 1.2 billion 8.3 trillion 7140 km/4 niles 36 yrs

Pei Hour 120 billon #30 billion TLaiad il 6y
Per Minute 1.9 million 14 billion 12 km/7.5 miles 3.1 weeks
Per Second 25600 ) million 200 melere /o8 vands ihos
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Annual Financial Costs (Cdn)
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Strokes cost Canada $2.5B a year:
study
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Acute Treatment reduces degree of disability

No disability Mild disability Moderate disability Severe disability
Costs  ~$10,000 $30,000 $70,000 >$200,000




iv tPA “On the table responders”

IV TPA Improves Recanalization

Early Improvement

“Lazarus effect”
1in 4-5 tPA patients
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Circulation 2000;100:2282-83

tPA and ICH risk in SITS-MOST Registry Intravenous rtPA Fg“-;
Lancet 2007;369:275-282 Balance between benefit and risk = =

2236 Imagiegscans  treatment imaging scam.
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Stroke thrombolysis: Maximizing benefit All 6 IV tPA Trials Pooled Analysis: 3669 patients
’ iv tP ive tx Lancet 2010: 375: 1635703
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Time is Brain Time is Brain
Pooled Analysis NINDS tPA; ATLANTIS; ECASS-1,2,3; EPITHET Pooled Analysis NINDS tPA; ATLANTIS; ECASS-1,2,3; EPITHET
Lancet 2010: 375: 1695703
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Alberta Acute Stroke Treatment 2004

m= Comprehensive Stroke Centre

Limited tPA use
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Rural acute stroke treatment was very limited

m— Comprehensive Stroke Centre

Limited tPA use
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Stroke Centre Designation Criteria

Primary Stroke Centre (PSC) Criteria:

«CT scan availability

eDoor to CT time less than 20 minutes with pre-alert

«Stroke expertise on-site or available by Telestroke link

*ItPA treatment availability

«Serves all surrounding communities in which it is the nearest PSC

C ive Stroke Centre (CSC) Criteria:

+CT scan availability

eDoor to CT time less than 20 minutes with pre-alert
sStroke team on-site

eNeurosurgical expertise on-site
eNeuro-interventionist expertise on-site

«Central hub of stroke neurologist expertise in a telestroke network
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Primary Stroke Centres

* Assessment

* iv tPA delivery g
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Alberta Acute Stroke Treatment 2011

mm Comprehensive Stroke Centre

Primary Stroke Centre
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EMS Hospital Redirect to PSC
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Alberta Acute S e Treatment 2011

m= Comprehensive Stroke Centre

Primary Stroke Centre
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EMS Stroke Screening Form
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EMS Stroke Screening Form

O'Yes s—a- Conirue wcresning process —3
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Sroke Sowen is postive
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EMS Stroke Screening Form
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EMS Directed Neurological Examination

Is the patient awake?

Can patient communicate? Is speech slurred?

Is there arm weakness?
arm kept 90 degrees against gravity bilaterally ?
hand grips symmetric ?

Is there leg weakness?
leg kept 45 degrees against gravity bilaterally ?

IS THIS DEFICIT DISABLING ?

I.I Alberta Health
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EMS Hospital Redirect to PSC
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EMS Protocol-Transport

Contact Primary Stroke Centre to prewarn of patients’ impending
arrival.

Transport patient at 30° or less

Nasal cannula 0, at 2 ¢/min.
Titrate to 0, sats in mid 90’s

Perform a fingerstick glucose
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EMS Protocol-Transport

Start 2 IV lines each arm (at least one antecubital)

18 or 20 gauge is sufficient
Start Normal Saline iv

Tag one IV “For TPA only”
Do not treat hypertension

Do not give ASA

l!l gltle!la Health «APSS
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Across the province increases in TPA tx

Percentage
Center Type .
Included Pre-APSS On-APSS __ Difference
1.9% 10.0% 8.1%
10.6% 15.9% 5.4%
2.0% 5.6% 3.6%
Primary .
Comprehensive 11.2% 10.8% -0.4%
and Others 3.2% 6.2% 2.9%
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Some remarkable successes

Institution Name (zone)

Ischemic Stroke
Institution Code (zone)

Fiscal Year

2008-2009 2009-2010
021 (3) St Mary's Camrose 12.24% 26.67%
042 (4) Grey Nuns 7.35% 12.26%
044 (4) UAH 13.20% 15.85%
061 (5) Hinton 14.29% 25.00%
079 (1) Medicine Hat 1.15% 20.00%
085 (5) Peace River 8.70% 11.119%
092 (3) Red Deer 5.56% 9.33%
112(3) Wainwright 21.43% 29.41%
117 (5) Fort McMurray 7.14% 16.67%
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What can we do better after arrival at PSC?

Target is: <60 minute door to needle time

I.I Alberta Health
Services

Future Primary ke Centres?

m— Comprehensive Stroke Centre

Primary Stroke Centre
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Estimated cost savings if iv tPA tx {-“-_'=
S e e e

* Length of stay 1.5 days shorter*

Time fro

80 min 180-270 min >270 min
onset
* Out of 100 patients*

= 12 more are discharged home
= 8 fewer require rehab
= 6 fewer require nursing home

Age

BP/glucose

* Estimated cost saving per tPA treatment $20,000
over 30 years?

NIHS

R
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Elderly likely benefit less but still benefit... Systolic BP and tPA outcomes —SITS-MOST
BMJ 2010;341:c6046

Stroke 2009;40:2442-2449
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Stroke thrombolysis: Maximizing benefit

iv

e

<90 min 90-180 min

Time from
onset

180-270 mi 0

Age <60 yrs 60-80 yrs

P/glucose normal high

HSS 6-10 11-20 5
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2889 randomized, read-out autumn 2011

Over half of subjects randomized with age>80

>500 subjects randomized with NIHSS <6

Some other tangibles to consider when treating

® Prior meds: ASA + clopidogrel

ASA+Clopidogrel prior meds and high sICH risk
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Atrial fibrillation causes early recurrent ischemic stroke
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Cervical artery dissection and tPA okay

Table 2 Umadjusted Outcome 3 Months After VT i Patiests With Stroke Oue to CAD Versas Non-CAD
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Stroke thrombolysis: Who should get what?

Stroke thrombolysis: What about imaging?

iv tPA i rvative tx . - 5 . o Conservative tx
i " ode oht id tPA iv tPA “sweet spot’ iv tPA modest net benefit IR
Time f
'”;ﬁséfm <90min  90-180 min 180-270 min >270 min NCCT EIC/DWI
Occlusion
Age <80 yrs 80 yrs location
Thrombus
BP/glucose normal high very high Fhapacteristice
NIHSS 6-10 11-20 >20 5
Prior meds ASA+clopidogrel
ey CALGARY STROIKE PROGRAM CALGARY STROIKE PROGRAM
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Ischemic Brain Can Be Saved

NCCT ASPECTS score

Good scan 8-10

LD

Fair scan

ASPECTS methodology

ganglionic level

supraganglionic level

Initial CT




Initial CT

Initial CT

Initial CT

CT 16 hrs from onset

Probability of excellent outcome

L

Hill MD et al. CASES. CMAJ 2005

0.3

T T T T T !
0 2 4 6 8 0
Baseline ASPECTS score

CALGARY STROIKE PROGRAM

v Ischemic Computed Tomography

Importance of
L n NINDS riPA Stroke Study

hH, ¥
vine, MI

rtPA Final
Infarct Volume

Placebo Final
Infarct Volume

ASPECTS  No. (interquartile range) No. (interquartile range)
8-10 203 15.2mL(155-659) 199  7.8mL(09-518 |
37 97 66.0mL (13-136.6) 88 51.1mL(6.4-130.8)

<3 6 205.3mL(1114-228.3) 10 226.3mL (92.8-290.8)

CALGARY STROIKE PROGRAM




aspectsinstroke.com

Understanding Alberta Stroke
Program Early CT Score (ASPECTS)
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NCCT/CTASI ASPECTS reliability by time

CT scan performed from NCCT ASPECTS CTASI ASPECTS

symptomonset  (icQ) (i)

<90 minutes 0.48 (0.28-0.71)  0.96 (0.93-0.98)
91-180 minutes 0.80 (0.66-0.90)  0.94 (0.89-0.97)
181-360 minutes 0.81(0.69-0.91)  0.87 (0.78-0.94)

>360 minutes 0.89 (0.81-0.95) 0.89 (0.80-0.95)

Overall 0.78 (0.69-0.84)  0.93 (0.90-0.95)

CT - Defining the core

Stroke 2009;40:2743-2748

Stroke 2009;40:2743-2748
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ASPECTS correlates with infarct volume

DWI Lesion, ml

| I

0 = - == i
001 2 3 4 & 6 T B 9 10 ASPECTS
W\ W w03 R) R 6 ) ) @) ri)

Stroke 2009;40:2743-2748




Pretreatment diffusion- and perfusion-MR lesion

volumes have a crucial influence on clinical Stroke thromb0|y5|s. What about |mag|ng?
to stroke y
b T i e i 4 nservative
" B
that imaging (MRI} diffusion-weighted imaging NCCT EIC/DWI  ASPECTS 8-10 / DWI <25 ml ASPECTS 3-7 ASPECTS 0-2/ DWI >100 ml
[I:MI! and pemmo»welgmad mlaglng [P’\'ll] lesion volumes may have influenced clinical response
Imaging Evaluation Trial (EPITHET). In 88 patients
o (V) tissue activator (IPA) or placebo 3 1o 6h after stroke Occlusion
onset, we examined increasing M:nls OWI and PWI lesion volumes (Tmax—with 2-sec delay
PWIDWI ratios, on the odds of both excellent (modified location
Rankin Scale (mRS): 0 to 1) and poor [mRS 510 6) cllnlcul outcome. Patients with very large PWI
lesions (most had internal carctid artery occlusion) had increased odds ratio (OR) of poor gulcome
with [V-IPA (8% versus 25% placobo; OR=4,13, P=0.032 for Tmax +2-50¢ volume >150mL), Thrombus
Excetlent outcome fram 1PA was In patients with DW! lesions kL
«18mb (¥7% versus 16% placebo, OR=15.0, P=0.0 Benelit from 1PA was also seen with D) characteristics

lesions up 1o 25mL (69% versus 29% placebe, OR
contrast, increasing mismatch ratios did not influence the odds of excellent outeome with tPA.
Clinical responsiveness to IV-tPA, and stroke outcome, depends more on baseline DWI and PWI
mes than the exte perfusion—diffusion mis

ptwai Blood Flow & | olism chvance onling pubs

0.03), but not for DWI lesions >25mL. In

anuary 2000: doi:10.10384chim 2010.3

Keywords: mchemic stroke; défusion MAL; porfusion MA; throml
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Hyperdense Thrombus Length and recanalization HDMCAS Length Predicts Disappearance at FU with iv TPA

. - p 1 ISC 2011 platform
HDMCAS cases confirmed by CTA involving M1 MCAo
Evaluated cases receiving iv tPA alone

i
i“" HDMCAS length Rate of disappearance
i""' 0-1cm 6/7 85.7%
1-2cm 9/24 37.5%
] >2 cm 0/10 0%

Stroke 2011 epub
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CT-angiography now of superb quality
2-D Reformats critical especially sagittals

Mormal

TPA Recanalization Rates  1h 2h 24h
delZoppo et al 1992 Saqqur et al 2007 Zangerle et al 2007
8% 6% 46%
N{.Ir-l.l‘.l;| z
~
\//\ {2‘
Af 26% 30% 53%
(¥ 35% 44% 68%

EPITHET Showed No iv tPA benefit in ICA occlusions

E T 2 5 & & ¢
mRSNNEN [ [EUTT

ICA
ICA occlusions only

tpa n=8

vournal of Cerebral Brood Flow & Merabolistn advance onine publication, 20 January 2010; doi, 10, 1038cbim.2010.3

Table 2 Treatment Effect Based oa Arterial Dbsiruction She
v Tt

Stroke 2010:41:295-299;

Stroke thrombolysis: What about imaging?

‘ tPA id l‘ i
eet sp odest

NCCT EIC/DWI - ASPECTS 810 / DWI <25 ml ASPECTS 3-7 ASPECTS 0-2 / DWI >100 ml
Occlusion . . £
: M2 MCA/distal arteries M1 MCA distal ICA
location
Thrombus

characteristics

T
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Clot Length
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Clot Length
>30mm |

w30 I

osmm

0% 200% 0% 0% 20% 100%
B Recanalized (IVtPA) B Non Recanalized (IV tPA)

CALGARY STROIKE PROGRAM

INTERRSeCT multicentre prospective study
Baseline CTA and repeat 4h CTA

* What thrombus characteristics
predict 4h recanalization with iv tPA

® When is recanalization futile?

If interested in participating:

Email- ademchuk@ucalgary.ca

CALGARY STROIKE PROGRAM

Stroke thrombolysis: What about imaging?

iv tPA ideal ivtPA

| ot

Conservative tx

NCCT EIC/DWI  ASPECTS 8-10 / DW| <25 mi ASPECTS 3-7 ASPECTS 0-2 / DWI >100 mi
OCCluélon M2 MCA/distal arteries M1 MCA distal ICA
location
Thrombus

short length/upstream flow long length/upstream flow diverted

characteristics

CALGARY STROKE PROGRAM

Rescue ia therapy

DSA

[ Table 2 Adverse events from intra-arterial procedures

Adverse weant % Rafarances
Unable to scoess
Parant vassel by guide cathater®
Oochuded vessel by microcathater®
Dichudud vassal by device®

Déssaction parent vesssl, with
starsis{occlusion

Subarachnoid hemorrhage, vessel
perforation

Anglograghle contras

parenchymal hamatam;

avasation,

Symptomatic parsnchymal hematoma re 15-10 18,20, 21. 26,27
anglo contrast axtravasation reparted)

Embsoll previsusly patent middi carabeal 0-18 18,23 24,27,
aetery, antavior carebral aetery, peasterion
carabral artery

Puncture site fhamatoma, pssudoansurysm| 21-28

“Operator by uctions for use but

Good clinical outcome after ischemic stroke with successful
revascularization is time-dependent
P. Khatri, T. Abruzzo ), Yeatts, et al
Newrology 2009
DOL10.1212/WNL.0bO1

B Casen wincnt mpeenion

Frotiatiaty of goes sl cusmr
7

oy
300 10 40 20 80 MO X0 340 MO M0 A0
Time from symptom cnset
s argaph esbosen (retes)
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Mechanical endovascular treatment
Recanalization Frequent, Fast and Complete

Stentrievers
- B A '-——I_—
Solitaire™ FR

' Penumbra

extraction

Recanalization Rates MERCI PENUMBRA Stentrievers

53-63% 83%

46-60% ~90%

CALGARY STROIKE PROGRAM N |-

83%

71-82%

Mormal

Stentrievers may be game changing

Covidien's stroke device moves SWIFTly to FD,

A quewe for approval

o 4 mmnger age—

CALGARY STROKE PROGRAM . |

IMS-3 Trial

ANTERFENTINAL

GRANT SUPPORT:
NIH/NINDS U01-NS052220

PRINCIPAL INVESTIGATORS:
Joseph P. Broderick, MD
Thomas Tomsick, MD

FDA IND: #5785
Study Drug: Genentech,Inc.
Microcatheters: EKOS Corp., Concentric Inc.,
Cordis Neurovascular, Inc.

180-270 min

Time from onset 60-180 min
Age <80 yrs. >80 yrs
BP/glucose normal high very high
NIHSS >20 11-20 6-10 <5
NCCT EIC/DWI ASPECTS 8-10 / DWI <20 ml ASPECTS 3-7

distal ICA M1 MCA M2 MCA/distal arteries

Occlusion location

Thrombus characteristics  long length/upstream flow diverted short length/upstream flow

<>

I.I Alberta Health
Services

Future: PSC initial tx then CSC

CALGARY STROIKE PROGRAM P a—




Volume CT (CTA/CTP) Game Changing
what is already infarcted and how severely?

Regional Very Low Cerehral Blood Volume Predicts Hemorrhagic

Coeflicient in
cnsen, Kenncth 5. | lan
Barber, Christopher R

Seroie 2010;41 8,

viCBV > 2 ml

PH  90d mRS (0-1)

viCBV >2 ml (all subjects) 28% 11%
viCBV >2 ml (tPA only) 43%

Combination systemic thrombolysis treatment
Recanalization More Frequently, Faster and Completely

+ 20

{_J CEREVAST

THERAREUTICE

R 7 R
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CANADIAN
STROKE COMNGIESS

2nd Canadian Stroke Congress
October 2, 3, 4

Canadian Stroke Network

Réseau Canadien contre
les accidents cérébrovasculaires

Catcany ST mn PrRoGrAM

Thank You for your attention
8
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