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Outline of presentation

* Rationale for reperfusion-treatment
time windows in acute stroke

e Current recommendations and
guidelines

* Extending the time window for
thrombolysis

e What’s new |



Overview of Acute Stroke
Therapies s

. Stroke Unit Care
Greatest Efficacy Fewer strokes Early ASA
Lowest NNT benefit

Thrombectomy
NNT = 2.6

IV tPA
91-180
min
NNT =9

Early ASA
NNT>100

Almost all
strokes
benefit



Benefits of tPA decay rapidly over time: Time to IV tPA
treatment and outcome, pooled analysis 8 trials (n=3670)
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Benefits of tPA decay rapidly over time: Time to IV tPA
treatment and outcome, pooled analysis 8 trials (n=3670)
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Number of Patients Who Benefit and Are
Harmed per 100 Patients tPA Treated in Each
Time Window
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What is a reasonable DTN?

Door to treatment in <60 min'"1®

0 min <10 min <19min+ <25 min <49 min <60 min

Suspected stroke Initiate MD evaluation, Notify stroke team Initiate CT scan Interpret CT scan and labs Give Activase bolus

patient arrives including patient history  (including neurologic Review natieat eliaibil and initiate infusion
at 0 and time last known exmi::i ,,,,,dif:; —— in eligible patients*
well/symptom onset
Initiate labwork

Assess using NIHSS




New target median < 30 minutes

DTN of <30
minutes are
achievable
outside of
tertiary
centres

takes
innovative
system level
Ql processes

COMMENTARY

Good is not Good Enough: The Benchmark Stroke
Door-to-Needle Time Should be 30 Minutes
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In Dec 2015 Provincial median DTN 31 minutes; 78% treated

under 60 minutes
Door-to-Needle Times - AB December 2015
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Time is brain 11!

Public awareness

Setting up a fast triage and assessment system
(from EMS pre-notification to activation of stroke
team)

Decision making (confirm diagnosis and rule out
mimics)

— Within window

— Sudden onset

— Focal symptoms

Imaging



Clinical examination and imaging

 Clinical examination

— Ischemic stroke: Cortical vs subcortical or
posterior

— Small or large deficit
— Core vs prenumbra



Clinical examination and imaging

* Imaging
— No hemorrhage
— Extent of cerebral tissue at risk
— Is there a proximal occlusion






DEFUSE 2: Speed of progression

Part 1 Analysis

Initial Growth Rate in 65 Patients with Known Onset
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Acute Ischemic Stroke (classsic teaching)

Thrombo-embolism Ischemia (lack of blood flow’

Thrombus (Clot)



Cerebral Artery Areas
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1. Anterior cerebral
2. Middle cerebral
3. Penetrating branches
of middle cerebra
4. Anterior choroida
5. Posterior cerebra




The role of collaterals in stroke progression
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Outline of presentation

e Current recommendations and
guidelines

* Thrombolysis outside the time
window



Who should get IV thrombolysis?

e (Canadian Stroke Best Practice
Recommendations:
Hyperacute Stroke Care Guidelines, Update
2015

— Eligible patients are those who can receive
intravenous tPA within 4:5 h of the onset of stroke
symptoms using criteria adapted from NINDS tPA
Stroke Study

— All eligible patients should receive intravenous tPA
as soon as possible after hospital arrival using a
dose of 0-9 mg/kg

http://www.strokebestpractices.ca/



AHA/ASA Scientific Statement

Scientific Rationale for the Inclusion and Exclusion Criteria
for Intravenous Alteplase in Acute Ischemic Stroke

A Statement for Healthcare Professionals From the American Heart
Association/American Stroke Association

The American Academy of Neurology affirms the value of this statement
as an educational tool for neurologists.

Endorsed by the American Association of Neurological Surgeons and
Congress of Neurological Surgeons

Bart M. Demaerschalk, MD, MSc, FRCPC, FAHA, Chair;

Dawn O. Kleindorfer, MD, FAHA, Vice-Chair; Opeolu M. Adeoye, MD, MS, FAHA,;
Andrew M. Demchuk, MD; Jennifer E. Fugate, DO; James C. Grotta, MD;
Alexander A. Khalessi, MD, MS, FAHA,; Elad 1. Levy, MD, MBA, FAHA;

Yuko Y. Palesch, PhD; Shyam Prabhakaran, MD, MS, FAHA;
Gustavo Saposnik, MD, MSc, FAHA; Jeffrey L. Saver, MD, FAHA;
Eric E. Smith, MD, MPH, FAHA; on behalf of the American Heart Association
Stroke Council and Council on Epidemiology and Prevention

Stroke February 2016



Time From Symptom Onset: Recommendations

1. The time from last seen normal to treatment with
intravenous alteplase should be <3 hours for eligible
patients with the use of standard eligibility criteria
(Class I; Level of Evidence A).

2. Intravenous alteplase treatment in the 3- to 4.5-hour
time window is also recommended for those patients
<80 years of age without a history of both diabetes
mellitus and prior stroke, NIHSS score <25, not
taking any OACs, and without imaging evidence of
ischemic injury involving more than one third of the
MOCA territory (Class I; Level of Evidence B).



Time From Symptom Onset: Recommendations

1. The time from last seen normal to treatment with
intravenous alteplase should be <3 hours for eligible
patients with the use of standard eligibility criteria
(Class I; Level of Evidence A).

2. Intravenous alteplase treatment in the 3- to 4.5-hour
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<80 years of age without a history of both diabetes
mellitus and prior stroke, NIHSS score <25, not

taking any OACs, and without imaging evidence of

ischemic injury involving more than one third of the
MCA territory (Class I; Level of Evidence B).




Age Issues: Recommendations

1. For otherwise medically eligible patients =18 years
of age, intravenous alteplase administration within

3 hours is equally recommended for patients <80
and >80 years of age. Older age is an adverse
prognostic factor in stroke but does not modify the
treatment effect of thrombolysis. Although older
patients have poorer outcomes, higher mortality,
and higher rates of sSICH than those <80 years of
age, compared with control subjects, intravenous
alteplase provides a better chance of being inde-
pendent at 3 months across all age groups (Class I;
Level of Evidence A).

2. The efficacy and risk of intravenous alteplase admin-
istration in the pediatric population (neonates, chil-
dren, and adolescents <18 years of age) are not well
established (Class Ilb; Level of Evidence B).




Is thrombolysis beneficial in those >80 years?
Meta-analysis of patient data from 9 RCT

Age doesn’t matter!

Alteplase Control Odds ratio
(95%Cl)*
(n=3391) (n=3365)
Age (years)
<80 090/2512 (394%) 8532515 (339%) ' 125 (110-1.42)
>80 155/879 (17.6%)  112/850 (132%) — 156 (1:17-2.08)

l l [ [ ]
05 075 1 15 2 2§
Alteplaseworse  Alteplase better

www.thelancet.com Vol 384 November 29, 2014



Stroke Severity: Recommendations

1. For severe stroke symptoms, intravenous alteplase
is indicated within 3 hours from symptom onset of
ischemic stroke. Despite increased risk of hemor-
rhagic transformation, there is still proven clinical

benefit for patients with severe stroke symptoms
(Class I; Level of Evidence A).

2. For patients with mild but disabling stroke symp-
toms, intravenous alteplase is indicated within 3
hours from symptom onset of ischemic stroke. There
should be no exclusion for patients with mild but
nonetheless disabling stroke symptoms in the opinion
of the treating physician from treatment with intrave-

nous alteplase because there is proven clinical benefit
for those patients (Class I; Level of Evidence A).




Effect of stroke severity on tPA outcomes?
Meta-analysis of individual patient data from 9 RCT

Alteplase Control Odds ratio
(95%CI)*
(n=3391) (n=3365)
Baseline NIHSS score
0-4 237/345 (687%) 189/321 (58-9%) o 148 (1.07-2-06)
5-10 611/1281 (47.7%)  538/1252 (43.0%) _._ 122 (1.04-144)
11-15 198/794 (249%)  175/808 (21.7%) - - 1.24 (0.98-1.58)
16-21 77/662 (116%)  55/671 (8:2%) - 150 (1.03-2.17)
222 22[309 (7:1%) 8313 (2:6%) B 3:25 (1-42-7-47)
|

I | I |
05 075 1 15 2 25
Alteplaseworse  Alteplase better

The Lancet, Volume 384, Issue 9958,
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Rapidly Improving: Recommendations

1. Intravenous alteplase treatment is reasonable for
patients who present with moderate to severe isch-

emic stroke and demonstrate early improvement
but remain moderately impaired and potentially

disabled in the judgment of the examiner (Class Ila;

Level of Evidence A).
2. Because time from onset of symptoms to treatment

has such a powerful impact on outcome, delaying

treatment with intravenous alteplase to monitor for
further improvement is not recommended (Class

II1; Level of Evidence C).




Mild improving stroke most
common reason for non-treatment
(GWTG data n=93,517)
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Similar Canadian data

Proportion of patients who received
thrombolysis during the study period

Type of stroke, hospital % (95% Cl)

Ischemic stroke (n=33561) 6.1 (5.8-6.4)

Comprehensive stroke 11.0 (10.4-11.6)
center

Primary stroke centre 5.7 (5.2-6.2)
Other 1.0 (0.8-1.2)

Based on chart review of 33,561 cases of
ischemic strokes admitted 2008-2009

Ganesh et al, CMAJ Open 2014. DOI:10.9778/cmajo.20140067



Similar Canadian data

Proportion of patients who received Reasons documented for not
thrombolysis during the study period giving thrombolysis (%)

®m Onset to arrival >4.5
hours

m Deficit too mild

Type of stroke, hospital % (95% Cl)
Ischemic stroke (n=33561) 6.1 (5.8-6.4)

= Deficit too severe

= Medical
Comprehensive stroke 11.0 (10.4-11.6) - contraindication
center ® Delayed decision
Primary stroke centre 5.7 (5.2-6.2) = Physician decision
Other 1.0(0.8-1.2) m Not Documented

Based on chart review of 33,561 cases of
ischemic strokes admitted 2008-2009 Ganesh et al, CMAJ Open 2014. DOI:10.9778/cmajo.20140067



Outline of presentation

e Outside the time window



DEFUSE 2: Speed of progression

Part 1 Analysis
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Lifecycle of the collateral circulation

collateral
rarefaction collaterogenesis

chronic
obstruction

chronic
neo-collateral obstruction collateral

formation '4 <«  recruitment
collateral
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fast
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Identify Poor ‘Collaterals’ patients

Occluded




Iv rt-PA at 2 hours. Patient died in 5 days

Occluded




67 ¢ last well 8.5 h ago; NIHSS 13

Ischemic

Thrombus

CT Angiogram

M1 Occlusion



CBF (ml/100g/min) Area at risk and core

100.0




Post-treatment

Penumbra-treatment




Patient made independent recovery (mRS=1)

Acute CBV




Other factors effecting speed of
neuronal Injury

Temperature
Glucose

Blood pressure (current and previous
history of hypertension/medications)

Diabetes
Autonomic dysfunction



Outline of presentation

* Rationale for reperfusion-treatment
windows in acute stroke

e Current recommendations and
guidelines

* OQutside thrombolysis window
* What’s new !!



What’s new in thrombolysis

* Advances in multi-model imaging improving
selection of patients

e Determination of collateral status allows for

proper planning of treatment options and ICH

risk, including activation of endovascular
service

* Newer delivery methods and newer agents
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STEP1 Symptom/chest pain (cardiac ischemia) assessment ECG within 10 min + ASA In the fUture flbranIVSIS
for stroke may be

STEMI? on ECG + symptom onset <I2hrs reserved for a subset of
patients with:

Cardiac Event

Patient (ﬂﬂm‘{ FEAprefettedis FIBRINOLYSIS NSTEMI Lon ger tran sfer times

Reperfusion | consent to PCI with full resuscitation; AND If Primary PCI ) : :
P o0 <o crteria not met Diagnoss Distal occlusions
€CISION  { (EMS readily available); AND AND expected .. )
Transfer time < 60 min D2N <30min Contraindications to EVT
(Expected D28 < 120 min);
ORif Fibrinolysis contraindicated

Need RCT (ongoing)

Evaluate for Reperfusion Post Fibrinolysis - Troponin baseline + 6 hrs + serial ECGs
60 and 90 min - Refer to Local Cardiology/Medicine as
per hospital practise

Unsuccessful Successful
Reperfusion Reperfusion
ST resolution <50% or | ST resolution > 50% and
Ongoing Symptoms or 8] Symptom resolution
Recurrent symptoms or Accelerated
and/or ST Elevation idioventricular rhythm

RESCUE PCI P"IARMACOINVAS“_’E Pl High Risk Features High Risk
refer to Local Cardiology/ Present , Early Features

Medicine as per hospital || Referral for Cath/PCI Absent
practise; evaluate patient

and ECG for high risk

STEMI Criteria




What are the goal of hyperacute
stroke therapies?

You're only going to
get it once a month.

Be damn sure you're
ready.




Conclusions

 Guidelines recommend that iv-rt-PA be
ﬁffered to eligible patients within 4.5
ours

* Advance imaging and experienced team
essential to determine risk/benefits

* Thrombectomy may be offered to
patients within and beyond 4.5 hours

e Patients qualifying for thrombectomy
may be considered for iv-rt-PA (if no
endovascular service)
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