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But many patients are not
eligible at all...
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ABSTRACT

BACKGROUND

Intravenous thrombolysis with alteplase is the only approved treatment for acute
ischemic stroke, but its efficacy and safety when administered more than 3 hours
after the onset of symptoms have not been established. We tested the efficacy and
safety of alteplase administered between 3 and 4.5 hours after the onset of a stroke.

After exclusion of patients with a brain hemorrhage or major infarction, as detected
on a computed tomographic scan, we randomly assigned patients with acute ischemic
stroke in a 1:1 double-blind fashion to receive treatment with intravenous alteplase
(0.9 mg per kilogram of bedy weight) or placebo. The primary end point was dis-
ability at 90 days, dichotomized as a favorable outcome (a score of 0 or 1 on the
modified Rankin scale, which has a range of 0 to 6, with 0 indicating no symptoms
at all and 6 indicating death) or an unfavorable outcome (a score of 2 to 6 on the
modified Rankin scale). The secondary end point was a global outcome analysis of
four neurologic and disability scores combined. Safety end points included death,
symptomatic intracranial hemorrhage, and other serious adverse events.
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Efficacy and Safety of Tissue Plasminogen Activator 3 to
4.5 Hours After Acute Ischemic Stroke
A Metaanalysis

Maarten G. Lansberg, MD, PhD; Erich Bluhmki, PhD; Vincent N. Thijs, MD, PhD

Background and Purpose—The Third European Cooperative Acute Stroke Study (ECASS-3) demonstrated a benefit of

with i ous tissue plasminogen activator (tPA) for acute stroke in the 3- to 4.5-hour time-window. Prior

studies, however, have failed to demonstrate a significant benefit of tPA for patients treated beyond 3 hours. The purpose of

this study was to produce reliable and precise estimates of the treatment effect of tPA by pooling data from all relevant studies.

Methods—A metaanalysis was undertaken to determine the efficacy of tPA in the 3- to 4.5-hour time-window. The effect
of tPA on favorable outcome and mortality was assessed.

Results—The metaanalysis included data from patients treated in the 3- to 4.5-hour time-window in ECASS-1 (n=234),
ECASS-2 (n=265), ECASS-3 (n=821) and The Alteplase Thrombolysis for Acute Noninterventional Therapy in
Ischemic Stroke (ATLANTIS) (n=302). tPA treatment was associated with an increased chance of favorable outcome
(odds ratio 1.31; 95% CI: 1.10 to 1.56; P=0.002) and no significant difference in mortality (odds ratio 1.04; 95% CL:
0.75 to 1.43; P=0.83) compared to placebo treated patients.

Conclusions—Treatment with tPA in the 3- to 4.5-hour time-window is beneficial. It results in an increased rate of
favorable without ad ly affecting mortality. (Stroke. 2009;40:2438-2441.)

Key Words: acute stroke m thrombolysis m metaanalysis

n 1996, based on the results of the 2-part National

Institutes of Neurological Disorders and Stroke (NINDS)
acute stroke trial, the FDA approved intravenous tissue
plasminogen activator (tPA) for treatment of acute ischemic
stroke up to 3 hours after symptom onset.' The recently
published European Cooperative Acute Stroke Study
(ECASS)-3 study results are the first data from a randomized
placebo-controlled trial that demonstrate efficacy of intrave-
nous tPA beyond the established 3-hour time-window.? In
ECASS-3, 821 stroke patients were randomized between
treatment with placebo and tPA in the 3- to 4.5-hour time-
window after acute i ic stroke. C 1 to pl

ciated with only a 2% increased rate of excellent outcome
(not significant), a 5.4% higher rate of symptomatic
intracerebral hemorrhage (P<0.001), and a 4% increased
rate of death (P=0.09). The inferiority of the ATLANTIS
results compared to ECASS-3 may be due to the longer
treatment time-window in ATLANTIS part B (3- to 5-hour
window with a median time-to-treatment of 4 hours 36
minutes in ATLANTIS part B versus a 3- to 4.5-hour time
window with a median time to treatment of 3 hours 59
minutes in ECASS-3). The marginal significance with
which superiority of tPA over placebo was demonstrated in
ECASS-3 and the lack of a confirmatory randomized

_ treated patients, tPA-treated patients experienced a 7.2% controlled trial of tPA in the 3- to 4.5-hour time-window _
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the

Early Management of Acute Ischemic Stroke

3.5. IV Alteplase

1. V alteplase (0.9 mg/kg, maximum dose 90 mg over 60 minutes with initial
10% of dose given as bolus over 1 minute) is recommended for selected
patients who may be treated within 3 hoursfof ischemic stroke symptom
onset or patient last known well or at baseline state. Physicians should
review the criteria outlined in Table 6 to determine patient eligibility.

2. IV alteplase (0.9 mg/kg, maximum dose 90 mg over 60 minutes with
initial 10% of dose given as bolus over 1 minute) is also recommended
for selected patients who can be treated wimloi
ischemic stroke symptom onset or patient last known well. Physicians
should review the criteria outlined in Table 6 determine patient eligibility.

Powers et al

2019 Guidelines for Management of AIS
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Worse outcome
(Increase of 2 1 in mRS score)

Unchanged outcome
(no change in mRS score)

Improved outcome
(decrease of 2 1 in mRS score)

i f

IV tPA administered within 3 hours (NINDS) IV tPA administered in 3-4.5 hours (ECASS Ill)

Figure 3. Number needed to treat to benefit and harm per 100 patients treated with intravenous recombinant tissue-type plasminogen
activator (IV tPA) for acute ischemic stroke in the <3-hour versus 3- to 4.5-hour time windows.?* mRS indicates modified Rankin scale; NINDS,
National Institute of Neurologic Disorders and Stroke; ECASS-IIl, European Cooperative Acute Stroke Study-IIl.

N Neurohospitalist. 2015 Jul; 5(3): 101-109.
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Recanalization at 3 days after tPA

31%
/ p<0.001

b 88%




Site of Arterial Occlusion Identified by Transcranial
Doppler Predicts the Response to Intravenous
Thrombolysis for Stroke

L'ilrﬂk; 2007:38:948-954.)
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(Stroke. 2011;42:1775-1777.)
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Gilinther Deuschl, MD; Olav Jansen, MD

(Stroke. 2011;42:1775-1777.)
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Giinther Deuschl, M]) Olav Jansen, MD

Conclusion - In acute MCA stroke, IV tPA has
nearly no potential to recanalize occluded
vessels if thrombus length exceeds 8mm

(Stroke. 2011;42:1775-17717.)
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Figure 3. Number needed to treat to benefit and harm per 100 patients treated with intravenous recombinant tissue-type plasminogen
activator (IV tPA) for acute ischemic stroke in the <3-hour versus 3- to 4.5-hour time windows.?* mRS indicates modified Rankin scale; NINDS,
National Institute of Neurologic Disorders and Stroke; ECASS-IIl, European Cooperative Acute Stroke Study-IIl.

N Neurohospitalist. 2015 Jul; 5(3): 101-109.
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Not really a new idea....
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THROMBOLYSIS WITH FIBRINOLYSIN IN CEREBRAL ARTERIAL
OCCLUSION

Bernard J. Sussman, M.D.
and
Thomas S. P. Fitch, M.D., Plainfield, N. J.

om 4):1705-1709.
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Conclusion — Despite increased SICH (~10%),
IA r-proUK within 6 hrs of MCA stroke significantly
improved clinical outcome at 90 days




AHA/ASA Guideline

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

1. Initial treatment with intra-arterial thrombolysis is beneficial for
carefully selected patients with major ischemic strokes of <6
hours’ duration caused by occlusions of the MCA.

I Poversetal 2018 Guidelines for Management of Acute Ischemic Stroke



AHA/ASA Guideline

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

1. Initial treatment with intra-arterial thrombolysis is beneficial for
carefully selected patients with major ischemic strokes of <6
hours’ duration caused by occlusions of the MCA.

2. Regarding the previous recommendation about intra-arterial
thrombolysis, these data are derived from clinical trials that no
longer reflect current practice, including the use of fibrinolytic
drugs that are not available. A clinically beneficial dose of intra-
arterial alteplase is nut established and al'leplase does nnt ha

a consequence, mechanical thrombectomy with stent retrievers is
recommended over intra-arterial thrombolysis as first-line therapy.

I Poversetal 2018 Guidelines for Management of Acute Ischemic Stroke



AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

2. Intra-arterial fibrinolysis initiated within 6 hours of stroke onset in carefully
selected patients who have contraindications to the use of IV alteplase might
be considered, but the consequences are unknown.

C-EO

Powers et al 2019 Guidelines for Management of AIS




AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

2. Intra-arterial fibrinolysis initiated within 6 hours of stroke onset in carefully
selected patients who have contraindications to the use of IV alteplase might
be considered, but the consequences are unknown.

In THRACE, an intra-arterial lytic [alteplase] was used to a maximum
dose of 0.3 mg/kg and allowed to establish goal reperfusion, only after
mechanical thrombectomy was attempted.

lib C-EO
14. Use of salvage technical adjuncts including intra-arterial
thrombolysis may be reasonable to achieve mTICI 2b/3
angiographic results.
glo9rap lib C-LD

Powers et al 2019 Guidelines for Management of AIS




AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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Thrombolysis without tPA...

Amplatz GooseNeck® Snare Kit



Mechanical Thrombectomy

Amplatz GooseNeck® Snare Kit



Meurosurgery. 46]6):1529-1531, June 2000.



Meurosurgery. 46(6):1529-1531, June 2000,

Meurosurgery. 46]6):1529-1531, June 2000.



Kerber | AJNRE 28 | May 2007 | wwwoajnr.ong
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CONCLUSIONS
The results of this trial in patients with acute ischemic stroke indicate that endo-
vascular therapy is not superior to standard treatment with intravenous t-PA.







CONCLUSIONS

The trial showed similar safety outcomes and no significant difference in functional
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intravenous t-PA alone. (Funded by the National Institutes of Health and others;
ClinicalTrials.gov number, NCT00359424.)
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Figure 1: “ICE” method of estimation of greater than one-third middle
cerebral artery territory infarction on initial CT scan: a. Baseline scan;
b. Idealized MCA territory (trapezoid) onto baseline scan; c. Closure
around area of abnormality; d. Estimate of ratio; e. 24-hour scan.

Can. J. Neurol. Sci. 2006; 33: 200-204







Ganglionic Level

Supraganglionic Level




Srinivasan A et al. Radiographics 2006;26:575-595
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AJNA Am J Neuroradiol 27:728-35 | Apr 2006 | wwaw.ajnr.ong
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute

Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

2. The technical goal of the thrombectomy procedure should be reperfusion to a
modified Thrombolysis in Cerebral Infarction (mTICI) grade 2b/3 angiographic
result to maximize the probability of a good functional clinical outcome.

Powers et al 2019 Guidelines for Management of AIS
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Revascularization grading in endovascular acute ischemic stroke therapy
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Revascularization grading in endovascular acute ischemic stroke therapy

( Table 1 Criteria for an optimal revascularization scale 1

Takes into account both recanalization and reperfusion

Takes into account cerebral collateral circulations

Reproducibility: intra- and inter-rater reliability

Ease of use and application in daily practice, not trials-only scale

Comparable results across clinical trials

Prognostic significance and correlation with clinical outcome
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Revascularization grading in endovascular acute ischemic stroke therapy

( mTICI W

JTakes into account both recanalization and reperfusion
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Q/Reprodumbility. intra- and inter-rater reliability

JEase of use and application in daily practice, not trials-only scale

JComparable results across clinical trials
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Systematic review and meta-analysis on outcome
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Systematic review and meta-analysis on outcome
dlﬁerences among patlen s with TICI2b versus TICI3
rfl

)
()
(D
N
(]
-
(D
<.
)
r—
(D
Q.

- Gl
>

I i

I aesmacher ), et al. J Neurol Neurosurg Psychiatry 2018;89:910-917. s



TICI 0-1

J Neurosonol Neuroimag 2018;10(2):95-99




TICI 0-1

J Neurosonol Neuroimag 2018;10(2):95-99




TICI 2b (50)

TICI 2b (67) TICI 2¢

J Neurosonol Neuroimag 2018;10(2):95-99







Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
ﬁ'VE rﬂndﬂmiEEd trial5 Lancet 2016; 38? 1723-31
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Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
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Recanalization at 3 days after tPA

31%
/ p<0.001

b 88%




(Stroke. 2011;42:1775-1777.)
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Worse outcome
(Increase of 2 1 in mRS score)

Unchanged outcome
(no change in mRS score)

Improved outcome
(decrease of 2 1 in mRS score)
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IV tPA administered within 3 hours (NINDS) IV tPA administered in 3-4.5 hours (ECASS Ill)

Figure 3. Number needed to treat to benefit and harm per 100 patients treated with intravenous recombinant tissue-type plasminogen
activator (IV tPA) for acute ischemic stroke in the <3-hour versus 3- to 4.5-hour time windows.?* mRS indicates modified Rankin scale; NINDS,
National Institute of Neurologic Disorders and Stroke; ECASS-IIl, European Cooperative Acute Stroke Study-IIl.

N Neurohospitalist. 2015 Jul; 5(3): 101-109.
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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Results of the Prospective CATCH Study
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Thrombectomy versus medical management for large
vessel occlusion strokes with minimal symptoms: an
analysis from STOPStroke and GESTOR cohorts

e Haussen DG, et al. J Neurolntervent Surg 2018;10:325-329. g



AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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Mechanical thrombectomy after intravenous alteplase
versus alteplase alone after stroke (THRACE): a randomised
controlled trial

sérge Bracard, Xawer Ducracq, Jean Lous Mas, Marc Souvaant, Catherine Uppenhein, | nemy Mou bn, Frands Guillemin, on behalf of the

IHEACE investigatons




AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

4. Although its benefits are uncertain, the use of mechanical thrombectomy with
stent retrievers may be reasonable for patients with AIS in whom treatment
can be initiated (groin puncture) within 6 hours of symptom onset and who Iib
have prestroke mRS score >1, ASPECTS <6, or NIHSS score <6, and causative
occlusion of the internal carotid artery (ICA) or proximal MCA (M1).

Powers et al 2019 Guidelines for Management of AIS
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Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

Powers et al 2019 Guidelines for Management of AIS
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Treatment and outcomes of acute basilar artery occlusion in
the Basilar Artery International Cooperation Study (BASICS):
a prospective registry study













AHA/ASA Guideline

Guidelines for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke

3. Although the benefits are uncertain, the use of mechanical thrombectomy
with stent retrievers may be reasonable for carefully selected patients with
AIS in whom treatment can be initiated (groin puncture) within 6 hours of b
symptom onset and who have causative occlusion of the MCA segment 2 (M2)
or MCA segment 3 (M3) portion of the MCAs.

5. Although the benefits are uncertain, the use of mechanical thrombectomy
with stent retrievers may be reasonable for carefully selected patients with
AIS in whom treatment can be initiated (groin puncture) within 6 hours of
symptom onset and who have causative occlusion of the anterior cerebral b C-LD
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Powers et al 2019 Guidelines for Management of AIS
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Ischemic Stroke: 2019 Update to the 2018 Guidelines for the
Early Management of Acute Ischemic Stroke
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Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

G.W. Albers, M.P. Marks, S. Kemp, S. Christensen, J.P. Tsai, S. Ortega-Gutierrez,
R.A. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A. Sarraj,
S.E. Kasner, S.A. Ansari, S.D. Yeatts, S. Hamilton, M. Mlynash, J.J. Heit,

G. Zaharchuk S. Kim, J. Carrozzella, Y.Y. Palesch, A.M. Demchuk, R. Bammer,
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AHA/ASA Guideline

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

7.In selected patients with AIS within 6 to 16 hours of last known
normal who have LVO in the anterior circulation and meet other DAWN
or DEFUSE 3 eligibility criteria, mechanical thrombectomy is
recommended.

8. In selected patients with AIS within 16 to 24 hours of last known
normal who have LVO in the anterior circulation and meet other
DAWN eligibility criteria, mechanical thrombectomy is reasonable.

I Poversetal 2018 Guidelines for Management of Acute Ischemic Stroke
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