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thrombectomy+IV tPA vs IV tPAEH

tPA(CthrombectomyZiBiIl 9 35N
MEBFEXR, 90HZmMRS, X, HHWET B,

N Engl J Med. 2015 Mar 12;372(11):1009-18. N Engl J Med. 2015 Jan 1;372(1):11-20. N Engl J Med. 2015 Mar 12;372(11):1019-30.
PMID: 25671797 PMID: 25517348 PMID: 25671798
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Refining Angiographic Biomarkers of Revascularization
Improving Outcome Prediction After Intra-arterial Therapy
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AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for
the Early Management of Patients With Acute Ischemic

Stroke Regarding Endovascular Treatment
Stroke. 2015 Oct;46(10):3020-35.

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association PMID: 26123479
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ASPECT: Alberta Stroke Program Early CT Score
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I: insular ribbon(&R&), C: caudate (BIA%), L: lentiform (L > X#%), IC: internal capsule (R2)
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MR DWI/PWI Mismatch Pattern

DWI PWI

Figure 1. Representative case with classical
pattem of mismatch. A, diffusion weighted-
image (DWI). B, DWI abnormal lesion (shown in
red) and hypoperfusion lesion (shown in green)
superimposed on DWI. C, DWI abnormal lesion
and hypoperfusion lesion with brain image
(DWI) removed. DWI indicates diffusion-
weighted image.

Stroke. 2011 Jun;42(6):1596-601.
PMID: 21512174
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Imaging-Based Endovascular Therapy for Acute Ischemic multicenter retrospective review
Stroke due to Proximal Intracranial Anterior Circulation
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Clinical Question
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Trial design
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Patients
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Leukoaraiosis Burden Significantly Modulates
the Association Between Infarct Volume and National
Institutes of Health Stroke Scale in Ischemic Stroke

Johanna Helenius. MD, PhD: Nils Henninger. MD Stroke. 2015 Jul:46(7):1857-63.
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Treatment

MERRZS 5t ) Lo
SR
SRS
D2RF T CRE U

» 1:1DEIETS A AICEIDST
« FacTERNMEULTZ ;
— Mismatch criteria (Group A/B/C)
— FAERFA : 6-1205F[E/12-24085E]
— FAZESBAL : BREAAEAEIAR/MCADM 1 7R,




FAERNAREICE LT

CEAnUNY e FAED>81mgll AR
- HIHOEBEIURET < I(CHtw
- t-PATRSEE T (318 5 2405 (CEEE A IMPRINV R ZE FHTE

m MISRAERE WREBETIE-PA%Z0.9 mg/kg (]RK90 mg) &E

m [N/EEH t-PAI%SEE : 185/110 mmHg F CEE
t-PAFEIs 58 1 220/120 mmHgL F CEE
MAEBRZE CHMRIEEMET :
UNHEEAME 140 mmHgUL F CTEIE

mDVT¥Ph BEABER. LMWH/RDEN/ (U > FREBS /(1R

m)\EVUF—>3>



Treatment

YIEREE (LStroke unitsE /= (XICUTEE

t-PAIEIRSRBE TIET >4 AMEMN S 24K IR (C i
IIMRERZ IR LTz

MRz (EStryker Neurovascularft@TrevoT/ L1 X
Z RS

TDADT) (A APEY)Z AW TR BRERA

TRV EEUSE

RFAENARA T > MMt (SFETES

- 2L, MERAERZITDHDAT—FTIEBICKNETHS
SEDHMERBIIETO TELNBDE LTz




First primary end point
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modified Rankin Scale (mRS)
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Utility-Weighted modified Rankin scale
(UW-mRS)
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Second primary end point
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Prespecified secondary end points
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Subgroup analysis

« Mismatch criteria: Group A/B/C
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Safety end point
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Statistical analysis
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Patient characteristics

Table 1. Characteristics of the Patients at Baseline.*

Variable

Age —yr

Age =80 yr — no. (%) HTFEVLWADLSZL
Male sex — no. (%)

Atrial fibrillation — no. (%) OB EIHZ L
Diabetes mellitus — no. (%) Ty AN

Hypertension — no. (%)
Previous ischemic stroke or transient ischemic attack — no. (%)
NIHSS scorey

Median

Interquartile range

10 to 20 — no. (%)
Treatment with intravenous alteplase — no. (%)  t=PAAMRL)
Infarct volume — ml

Median BEEBEOEFFELR

Interquartile range

Thrombectomy Group
(N=107)

69.4+14.1
25 (23)
42 (39)
43 (40)
26 (24)
83 (78)
12 (11)

17
13-21
78 (73)
5 (5)

7.6
2.0-18.0

Control Group
(N =99)

70.7+13.2
29 (29)
51 (52)
24 (24)
31 (31)
75 (76)
11 (11)

17
14-21
72 (73)
13 (13)

8.9
3.0-18.1




Patient characteristics

Table 1. Characteristics of the Patients at Baseline.*

Thrombectomy Group Control Group

Variable (N=107) (N=99)
Type of stroke onset — no. (%)

On awakening BERERELSV [ 0@ a7 @)

Unwitnessed stroke BHZEL UHN\A LY 29 (27) 38 (38)

Witnessed stroke 11 (10) 14 (14)
Occlusion site — no. (%)

Intracranial internal carotid artery 22 (21) 19 (19)

First segment of middle cerebral artery 83 (78) 77 (78)

Second segment of middle cerebral artery 2 (2) 3 (3)
Interval between time that patient was last known to be well and ran-

domization — hr

Median S5 >4 Lt ETOER 12.2 13.3

Interquartile range 10.2-16.3 9.4-15.8

Range 6.1-23.5 6.5-23.9

Time from first observation of symptoms to randomization — hr
Median 4.8 5.6
Interquartile range 3.6-6.2 3.6-7.8




Efficacy outcomes

> Primary end pointdUW-mRSIZMABF CARICEMN D

Table 2. Efficacy Outcomes.*

Outcome
Primary end points
Score on utility-weighted modified Rankin scale at 90 days|

Functional independence at 90 days — no. (%)9

Secondary end points
Early response — no. (%) |
Recanalization at 24 hr — no. (%)
Change from baseline in infarct volume at 24 hr — mly+
Median
Interquartile range
Infarct volume at 24 hour — ml§
Median
Interquartile range

Grade of 2b or 3 on mTICl scale — no. (%)

Thrombectomy
Group
(N=107)

5.5+3.8
52 (49)

51 (48)
82 (77)

0-28

8
0-48
90 (84)

Control
Group
(N=99)

3.413.1
13 (13)

19 (19)
39 (39)

13
0-42

22
8-68
NA

Absolute
Difference
(95% Cl)f

2.3 (L.2=31)

36 (24-47)

29 (16-41)
40 (27-52)

Adjusted
Difference

(95% Credible

Interval)i:

2.0 (1.1-3.0)

33 (21-44)

Risk Ratio
(95% Cl)

3 (2-4)
2 (2-4)

Posterior
Probability
of Superiority

>0.999
>0.999

P Value
<0.001%*

<0.001%*
0.003%1

<0.001%%

FAENSBEREE CORFRIMOPIYE : 13.68FH




Efficacy outcomes
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Efficacy outcomes
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Score on the Modified Rankin Scale

0o O1 B2 B3 B4 BW50r6

B Subgroups According to Time of Stroke Onset
Last Known to Be Well 6 to 12 Hr before Randomization
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Last Known to Be Well >12 to 24 Hr before Randomization
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(N=57) 5 23 16 19 21
Control
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Efficacy outcomes

> First primary end point(&&EdDsubgroup(CHWNTH
TTABDAMNEM D

Subgroup Adjusted Difference between Thrombectomy Posterior Probability
and Control (95% Credible Interval) Benefit  Heterogeneity
Overall i ] 2.0 (1.1to 3.0) >0.99
Mismatch criteria 2 0.47
Group A — 2.3 (03t04.2) 0.99
Group B VP 1.8 (0.6t0 2.9) >0.99
Group € — y 2.5 (0610 5.5) 095
Sex - 0.14
Male B 1.8 (0.2t03.2) 0.99
Female v —e— 2.6 (1.3 10 4.0) >0.99
Age E 042
<80 yr . —a 1.9 {0.8t0 2.3) >0.99
=80 yr e —— 23 (03104.2) 099
Baseline NIHSS score : 0.71
101017 L 24 (1.0t 3.7) +0.99
17 | f—— 1.8 (0.6t03.1) >0.99
Occlusion site ! 0.77
Intracranial internal carotid artery bk { 3.0 (0.8t05.2) »>0.99
First segment of the middle i | — 2.0 (09t03.1) >0.99
cerebral artery H
Type of stroke onset 0.21
On awakening - R | 2.3 (1.0to 3.6) >0.99
Witnessed stroke i 4 3.0 (0.5t0 5.9) 0.99
Unwitnessed stroke H— 14 (-05103.2) 0.93
Interval between time that patient was last E 022
known to be well and randomization -
6to 12 hr I e | 1.8 (0.4 to 3.4) >0.99
>121%0 24 hr ' e 24 (11t03.6) +0.99
Time from first observation of symptoms ' 0.70
to randomization H
0to 6 hr P 2.0 (09t03.2) >0.99
>6 hr b f—————] 2.4 (03t03.9) >0.99
-rl (Y) 2 4 3

Control Better Thrombectomy Better




Safety outcomes

Procedure-related complications 7(7) NA
Distal embolization in a different territory 4 (4) NA
Intramural arterial dissection 2(2) NA
Arterial perforation 0 NA
Access-site complications leading to intervention 1(1) NA

Table 3. Safety Outcomes.*
Thrombectomy Control Absolute
Group Group Difference Risk Ratio
Outcome (N=107) (N=99) (95% Cl) (95% Cl)
percentage
no. (%) points




Discussion 1 - =&

Thrombectomy Control
Age >80 yr 23 % 29 %
Diabetes mellitus 24 % 31%
Infarct volume -- Median 7.6 ml 8.9 ml
Unwitnessed stroke 27 % 38 %
> BEREFRVWEDD

Thrombectomy&F (CBFRXE=RFDRD EH D

Thrombectomy Control

Treatment with intravenous

5% 13 %
alteplase

> t-PAFEIRSEINZWLNCHEMNINDS T KVERENHETULD
CE(FEHMITTED



Discussion 2 — Subgroupf#4T

Subgroup Adjusted Difference between Thrombectomy Posterior Probability
and Control (95% Credible Interval) Beneht Heteropeneity
ver —a— 0 0.99
lismatch 0.47
Group A - 2.3 (03to04.2 0.99
Group B L —— (0.6t 0.99
Group C 5 (-0.6 to 5.5) 0.95
f stro 0.2]
o) ! —_— 23 (1.0 >0.99
: 0 (0.5 0.9¢
i (-0 0.93

Group C&Unwitnessed stroke®2&#(&
O5%ERXEN0ZXITLNTULD

l
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Discussion 3 — S1HIE

FNEL6- 2405 SAER K D EFENERIB U ICROBERBE THDITH.
B IMOSHAEEMN TR =Nz

Thrombectomy Control
Bl TEISk D ZEAETE 4 % NA
A EN AT okt 2 % NA
A EnAREEFL 0 % NA
ZFRIEBDSHHIE 1 % NA
JEREEEZ A I 6 % 3 %

MR RMTEZE AN (FThrombectomyZf & ControlBf TERZE L
BEDIRE EREROFIERTH DI




Discussion 4 — EFIEIR

EEEDAIEZ mismatch/fEFLEIR(CFIA Ufzstudy TlE
BHENE#MTY T N(RAPID iSchemaView)MER SN TULS
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Group A

Group B

Group C
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This trial has limitations

m ) X OKF
BIFDOYU X ORF—5 >4 IMEFTCERNE R
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B Inclusion criteria
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DEFUSE 3 trial
FREOR I AP DI M EPNaE DB 1RET Uz lidDtrial

ORIGINAL ARTICLE

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, }.]. Heit,
G. Zaharchuk, S. Kim, J. Carrozzella, Y.Y. Palesch, A.M. Demchuk, R. Bammer,
P.W. Lavori, ).P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*

- BImE &% phasel-RCT. blinded endpoint

- FEREN 5 6-1 605 (C3xd L CthrombectomyZhtef T
- ischemic core & perfusion | @mismatch TREHIEIR

- endpoint : 90H&MDMRS=2MLEER
MRS=2, 44.6 vs 16.7 (RR 2.67 95%CI 1.60-4.48 p<0.0001)



DAWN trial

DEFUSE-3 trial

ORIGINAL ARTICLI

Thrombectomy 6 to 24 Hours after Stroke
with a Mismatch between Deficit and Infarct

ORIGINAL ARTICLE

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. Heit

G. Zaharchuk, S. Kim, J. Carrozzella, Y.Y. Palesch, AM. Demchuk, R. Bammer,

P.W. Lavori, J.P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*

l

AHA/ASA Guideline

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

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




AHA/ASA Guideline

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

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

3.7. Mechanical Thrombectomy (Continued) COR LOE New, Revised, or Unchanged

7. In selected patients with AIS within 6 to 16 hours of last known New recommendation.
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 6 to 24 hours of last known New recommendation.
normal who have LVO in the anterior circulation and meet other lla
DAWN eligibility criteria, mechanical thrombectomy is reasonable.

DAWN / DEFUSE-3 ®inclusion criteriazim/= U
AR ZEFENEO- 1 685 LA DAEFIT (FANMEAEBEZIHEE T B

DAWNO®inclusion criteriazim/= U
AR ZRFAREO- 24 5 LI OREFI T (MM EANEEIIZETHD



DAWN / DEFUSE-3 @inclusion criteria
FE = 685 CIME RN A MHELE /2 2 1EH

RSN S DIRF ]
FAZIME (CTA/MRA)

mismatch criteria

Fiin
N— ADOmMRS
NIHSS

6-24 85
ICA or MCA-M1

NIHSS/18Z=EE
MRI-DWI, CTP
RAPID software (iSchemaView)

NIHSS=10 + core =31ml
NIHSS=20 + core :31-51ml

18 £
0-1
=10

6-168%FH]
ICA or MCA-M1

ischemic core/maximum core
MRI, CTP
RAPID software (iSchemaView)

ischemic core <70 ml
mismatch ratio >1.8
mismatch >15 ml

18-907%
0-2
26



AHA/ASA Guideline

Brain Imaging

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

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

11. Additional imaging beyond CT and CTA or MRI and magnetic New recommendation.
resonance angiography (MRA) such as perfusion studies for
selecting patients for mechanical thrombectomy in <6 hours is not
recommended.

FEAEOBF[E LA DIERI (SIS U T
A M E PR BEOEISHIBF DTz (SERESRZIEIN T D & (FHEE U730

12. In selected patients with AIS within 6 to 24 hours of last known New recommendation.
normal who have LVO in the anterior circulation, obtaining CTP,
DW-MRI, or MRI perfusion is recommended to aid in patient
selection for mechanical thrombectomy, but only when imaging
and other eligibility criteria from RCTs showing benefit are
being strictly applied in selecting patients for mechanical

thrombectomy.

FEAE6- 2485 E AN DAER (CH VN TRIIMEPEEDBEHHIBR DTz (C
FEmIEHR(CTP, DWI-MRI, PWI-MRI)DhfT2 HER I 5




Mechanical Thrombectomy

AHA/ASA Guideline

2018 Guidelines for the Early Management of Patients

With Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart

Assoclation/American Stroke Association

3.7. Mechanical Thrombectomy (Continued) COR LOE

17. In patients who undergo mechanical thrombectomy, it is
reasonable to maintain the BP <180/105 mm Hg during and for 24 lla
hours after the procedure.

18. In patients who undergo mechanical thrombectomy with
successful reperfusion, it might be reasonable to maintain BP at a Iib
level <180/105 mm Hg.

There are very limited data to guide BP therapy during and after the procedure in patients who undergo
mechanical thrombectomy. RCT data on optimal BP management approaches in this setting are not available.
The vast majority of patients enrolled in under 6-hour RCTs received IV alteplase and the trial protocols
stipulated management according to local guidelines with BP <80/105 during and for 24 hours after the
procedure for these participants. Two trial protocols provided additional recommendations. The ESCAPE protocol
states that systolic BP 2150 mmHg is probably useful in promoting and keeping collateral flow adequate

while the artery remains occluded and that controlling BP once reperfusion has been achieved and aiming

for a normal BP for that individual is sensible. Labetalol or an IV -blocker such as metoprolol in low doses is
recommended.'™ The DAWN protocol recommends maintaining systolic BP <140 mmHg in the first 24 hours in
subjects who are reperfused after mechanical thrombectomy (defined as achieving more than two thirds MCA
territory reperfusion).'®

New, Revised, or Unchanged

New recommendation.

New recommendation.

See Table XXl in online Data Supplement 1.
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