‘\-Y/ Maastricht UMC+

Literature overview

Trials, metaalysesgistries

Wim van Zwam

Q} Maastricht UMC+ Departments of Radiology & Nuclear Medicine




Disclosures

Personal: CO .

Codman speakeffeespaidto institution
Stryker speakeifeespaidto institution

' Consortium for new treatments of acute stroke

funded by the
dutch heart foundation
é Hartstichting ~ Mersenstichting ‘"e ZonMw

Unrestrictedgrantsfrom:

A Stryker

A Medtronic

A CerenovutDePuySynthes
A Penumbra

(:? Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Layout

History

T
‘:’/ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Layout ...

@ [7L ——> Outcome
1. P

74

. Sample |
Hlstory population =) E’

2. Randomizedontrolledtrials "> Outcome

Control treatment

S
‘:’/ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Layout ...

@ \7 l, — > Outcome
1. /

74

. Sample | .~
Hlstory population =2 E’

2. Randomizedaontrolledtrials E—> Outcome

Control treatment

3. Buildingevidence
Systematidreview / Metaanalysis
IndividualPatientData Metaanalysis (IPDMA)

‘{{ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Layout ...

@ i l 7> Outcome
1. /

History Somple e

2. Randomizedontrolledtrials S| ———roits
| - | Control treatment -_a 5:\ @

3. Buildingevidence ,’%ﬁ‘; N\
Systematidreview / Metaanalysis ﬁ -
IndividualPatientData Metaanalysis (IPDMA) Y =

.-N‘/

4. MoreresultsX ® ¢
Sustainability
Costeffectiveness
> 6hr timewindow
Aspiration
Anesthesia

‘{{ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



History

A Before 1995
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= NATIONAL INSTITUTE OF ]

A History

A NINDS (1995) =rtPAuntil 3 hoursafter strokeonset
I NNT 7

A ECASS 11l (2008) tBAuntil 4.5hours(Eu)
i NNT 14 (% 4.5hours

N Engld Med 1995;333:1581587
N Engld Med 2008; 359:131¥329
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History

A 1Vthrombolytics

A < 4.5 hafter symptomonset
A Effectivein 10% opatients(NNT 7¢ 14) i
A Evenlesseffectivein largevesselocclusion '

\(l( .

A 1Atherapyexperiments

A 1Athrombolytics
A Mechanicathrombectomy

Insertion Site for 4
Catheter /1
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History. IAthrombolytictrials

A Good outcome (modified Rankin Scale 0-2)

Intervention Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% CI
Keris et al, 2001 '® 8 12 7 33 96% 7.39[1.85, 29.54) —_—
Macleod et al, 2005 4 8 1 8 44% 5.14(0.66,39.78) >
MELT, 2007 ' 28 57 22 57 33.8% 1.53[0.73,3.19] 1T
PROACT I, 1999 '8 48 121 15 59 433% 1.86 [0.97,3.57] ——
PROACT, 1998 "7 8 26 3 14 8.9% 1.58 [0.38, 6.64]
Total (95% CI) 224 171 100.0% 2.05[1.33, 3.14) i
Total events 96 48
Heterogeneity: Chi*= 4.88, df= 4 (P = 0.30); F= 18% I t y t } i
Test for overall effect: Z= 3.28 (P = 0.001) 0.1 0.2 0.5 1/5 3

Favours control( Favours intervention

e American
Meng Lee et al. Stroke. 2010;41:932-937 0 Heart

Association.
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History
A L lenh&hcedihrombolysis =
T 9Yh{n 0dz NIvsuRsRER) 6 A NB

A Thrombus aspiration
it SYydzYoNJ u t A D&esidkeboos){ U /"

A Mechanical thrombectomy
i a SNDA u-Meracdzfokd 2405, Stroke 2008)
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Techniques for endovascular treatment of acute ischemic stroke: from intra-arterial fibrinolytics to stent-retrievers.
Pierot L, Soize S, Benaissa A, Wakhloo AK.Stroke. 2015 Mar;46(3):909-14

PROACT I MERCI PENUMBRA

EKOS Multi
MERCI

Intra-arterial ) )
fibrinolysis Ultrasound  Coil retrievers Aspiration

— 1999 2003 2005 2008 2009 —

Clot

t-Pa

Catheter
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History
A L lenh&hcedihrombolysis S
i 9Yh{un 6dzf G NIvsudwrbr) & A NB O
A Thrombus aspiration
it SydzYo NI u t A D@adirckebooo){ U
A Mechanicathrombectomy
i a S NDA n-Meracdzfokd 2405, Stroke 2008)

A Needed: RCT
i IMS I
I SYNTHESIS Expansion
i MR RESCUE
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A IMS I

A MR RESCUE

A SYNTHESIS
Expansion

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MARCH 7, 2013 VOL. 368 NO. 10

Endovascular Therapy after Intravenous t-PA versus t-PA Alone

for Stroke

Joseph P. Broderick, M.D., Yuko Y. Palesch, Ph.D., Andrew M. Demchuk, M.D., Sharon D. Yeatts, Ph.D.,
Pooja Khatri, M.D., Michael D. Hill, M.D., Edward C. Jauch, M.D., Tudor G. Jovin, M.D., Bernard Yan, M.D.,
Frank L. Silver, M.D., Riidiger von Kummer, M.D., Carlos A. Molina, M.D., Bart M| Demaerschalk, M.D.,
Ronald Budzik, M.D., Wayne M. Clark, M.D., Osama O. Zaidat, M.D., Tim W. Malisch, M.D., Mayank Goyal, M.D.,
Wouter J. Schonewille, M.D., Mikael Mazighi, M.D., Ph.D., Stefan T. Engelter, M.D., Craig Anderson, M.D., Ph.D.,
Judith Spilker, R.N., B.S.N., Janice Carrozzella, R.N., BA, RT.(R.), Karla ). Ryckborst, R.N., B.N., L. Scott Janis, Ph.D.,
Renée H. Mactin Ph D _lydia D Focter M S _2nd Thamac A Tomsick, M.D.,
for thq Interventional Management of Stroke (IMS) 1l Investigators

ORIGINAL ARTICLE

A Trial of Imaging Selection and
Endovascular Treatment for Ischemic Stroke

ORIGINAL ARTICLE

Endovascular Treatment for Acute Ischemic

Chelsea S. Kidwell, M.D., Reza Jahan, M.D., Jeffrey Gornbein, Dr.P.H.,

Jeffry R. Alger, Ph.D., Val Nenov, Ph.D., Zahra Ajani, M.D., Lei Feng, M.D., Ph.D., Stroke
Brett C. Meyer, M.D., Scott Olson, M.D., Lee H. Schwamm, M.D., Albert J. Yoo, M.D.,
Randolph S. Marshall, M.D., Philip M. Meyers, M.D., Dileep R. Yavagal, M.D., Alfonso Ciccone, M.D., Luca Valvassori, M.D., Michele Nichelatti, Ph.D.,
Max Wintermark, M.D., Judy Guzy, R.N., Sidney Starkman, M.D., Annalisa Sgoifo, Psy.D., Michela b DRobosiaSterzi M.D.,
and Jeffrey L. Saver, M.D., for thenvestigators* and Edoardo Boccardi, M.D., for the] SYNTHESIS Expansion|investigators*

e
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Reasons for Failure

1. Inadequate patient selection

2. Long delays before treatment

3. Suboptimal endovascular techniques &5
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www.centauro.it Interventional Neuroradiology 15:209-214, 2009

Use of the New Solitaire™ AB Device for
Mechanical Thrombectomy

when Merci Clot Retriever Has Failed

to Remove the Clot

A Case Report <

‘1}1,
CN
h \.:i;’ ER
L Kot
e
C. CASTANO¥#, J. SERENA#*, A. DAVALOS#*#*# o} ;x\*;‘
Interventional Neuroradiology Unit, ***Acute Stroke Unit, Department of Neurosciences, Hospital Universitari Germans| b \:T“i ; ._}ﬁ
Trias i Pujol; Badalona, Barcelona, Spain; **Neurology Service, Hospital Universitari Doctor Josep Trueta; Giona Spain N w..}"'“"':w
~
CASE REPORT J Neurolntervent Surg 2012;4:e32. doi:10.1136/neurintsurg-2011-010149

Intracranial thrombectomy using the Solitaire stent:
a historical vignette

Marta Aguilar Pérez,' Elina Miloslavski," Sebastian Fischer,' Hansjérg Bézner,?
Hans Henkes'*
T
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STENT
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STENT

Charles Stent (1807%1885)
Dentist

How a Dentist's Name Became a Synonym for a Life-

saving Device: The Story of Dr. Charles Stent
Journal of the History of Dentistry/Vol. 49, No. 2/July 2001

T
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Techniques for endovascular treatment of acute ischemic stroke: from intra-arterial fibrinolytics to stent-retrievers.

Pierot L, Soize S, Benaissa A, Wakhloo AK.Stroke. 2015 Mar;46(3):909-14 IMS |||
SYNTHESIS
PROACT II MERCI PENUMBRA EXPANSION
EKOS Multi SWIFT
MERCI TREVO 2 MR CLEAN
Intra-arterial _ ) _
fibrinolysis Ultrasound  Coil retrievers  Aspiration Stent retrievers
— 1999 2003 2005 2008 2009 2012 2013 2014 =>
tpa et

Catheter
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 1, 2015 VOL.372 NO.1

A Randomized Trial of Intraarterial Treatment for Acute
Ischemic Stroke

O.A. Berkhemer, P.S.S. Fransen, D. Beumer, LAA. van den Berg, H.F. Lingsma, AJ. Yoo, W.J. Schonewille, J.A. Vos,
P.J. Nederkoorn, M.J.H. Wermer, M.A.A. van Walderveen, J. Staals, ). Hofmeijer, J.A. van Oostayen,

G.J. Lycklama a Nijeholt, J. Boiten, P.A. Brouwer, B.J. Emmer, S.F. de Bruijn, L.C. van Dijk, L.J. Kappelle, R.H. Lo,
E.J. van Dijk, J. de Vries, P.L.M. de Kort, W.J.J. van Rooij, J.S.P. van den Berg, B.A.A.M. van Hasselt, LA.M. Aerden,
R.J. Dallinga, M.C. Visser, J.C.J. Bot, P.C. Vroomen, O. Eshghi, T.H.C.M.L. Schreuder, R.J.J. Heijboer, K. Keizer,

M i e e A.V. Tielbeek, H.M. den Hertog, D.G. Gerrits, R.M. van den Berg-Vos, G.B. Karas, E.W. Steyerberg, H.Z. Flach,
of Endovascular treatment for Acute H.A. Marquering, M.E.S. Sprengers, S.F.M. Jenniskens, L.F.M. Beenen, R. van den Berg, P.J. Koudstaal,
ischemic stroke in the Netherlands W.H. van Zwam, Y.B.W.E.M. Roos, A. van der Lugt, R.J. van Oostenbrugge, C.B.L.M. Majoie, and D.W.J. Dippel,

&
8
i
E
3
H

Modified Rankin Scale Score
o m! N2 M3 W4 5 6

No symptoms - = Death

Intervention 21
(N=233) acORL.67
i
1
Control
(N=267) 2
1
100
N Patients (%) I
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Modified Rankin Scale Score
i O -1 ;. 2 . 3 . 4 5 6
No symptoms Death

Intervention

(N=233) 2
A :acOR1.67
Control 12 22
(N=267)
L(H) N=500 Intervention
S (N=35) 3 9
(q”_, acOR2.3
- I A Control
< EXTEND R =
= N=70
) .
E Intervention )
2 (N=98) 17 26 1 1s 12
=3l | SWIFT PRIME | COR2.63
c - Control = - - - —
5 N=196 (N=93)
o
L)
= Intervention
C SCAPE =
3 (N=164) acOR3.1
g’ Control
. N—316 e
=
%’ Intervention elsl 17.5 | 19.4 72 11.7 18.4

(N=103)
Il RevascaT BCORLT
Control
N=206 <N‘i'152)
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. 15-5% 19-5% 12-5% 17% 55%  12%
Intervention (31) (39) (25) 34) a11)  (24)

o ]

12-4% 27-7% 4.5% 13-4%
(25) (56) 9 @)

OR1.55
(MRS @)

Control =
(N=202) @4

1
0 20 40 60 80 100

Lancet Neurol Oct 2016

IA+IV [ 20.0% 30.0% 40% 12.0%
: i OR:1.4

Therapy €9

N=96 IV Alone 15.2% NT% 8.7% B.9% P=0.44

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

Stroke Sep 2016

i : : IVTHIAT s 9 3 4.
1 o% 100 201 o

N=65

o5 acOR2.59

=2

m3
- a

-.| P=0.070

J Neurol Neurosurg Psychiatryan 2017
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https://www.ncbi.nlm.nih.gov/pubmed/?term=white+piste
https://www.ncbi.nlm.nih.gov/pubmed/?term=white+piste

| evels of evidence

Therapy/Prevention/Etiology/Harm:

la: | Systematic reviews (with homogeneity) of randomized controlled trials

1b: | Individual randomized controlled trials (with narrow confidence interval)

1c: | All or none randomized controlled trials

2a: | Systematic reviews (with homogeneity) of cohort studies

2b: | Individual cohort study or low quality randomized controlled trials (e.g. <80% follow-up)

2c: | "Outcomes" Research; ecological studies

3a: | Systematic review (with homogeneity) of case-control studies

3b: | Individual case-control study

4: | Case-series (and poor quality cohort and case-control studies)

Expert opinion without explicit critical appraisal, or based on physiology, bench research
or "first principles”
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Systematic reviews

A Badhiwaleea.JAMA 2015;314(17):1832843
A SYNTHESIS, MR RESCUE, IMS Ill, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT
A Chen eaNeurology2015;85:19891990
A SYNTHESIS, MR RESCUE,IMS lll, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT
A Elgendyea.J AmCollCardiol2015;66:2498505
A MR RESCUE, IMS lll, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT, THERAPY, THRACE
A Grechea.IntervNeurorad2015;21(6) 684690
A MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT
A Hong eaJ of Stroke015;17(3):268281
A MELTPucrocq Macleod, PROACT Il, SYNTHESIS, MR RESCUE, IMS Ill, MR CLEAN, ESCAPE, EXTEND IA,
SWIFT PRIME, REVASCAT
A Marmagkiolisea. JACOCardiovasinterventions2015;8:17581765

A MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

A Rodrigues eaBBMJ2016;353:i1754

A SYNTHESIS, MR RESCUE, IMS I, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT, THERAPY,
THRACE

A Song, Chd\eurointervention2015;10:5159
A PROACT I, SYNTHESIS, MR RESCUE, IMS Ill, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

T
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MELT

X

Ducrocgea

IAlytics

Macleodea

PROACT I

SYNTHESIS

MR RESCUE

IMS IlI

NEJM 2013

MR CLEAN

ESCAPE

EXTEND IA

SWIFT PRIME

NEJM 2015

X X X X XX X X

X X X X XX X X

X X X X X

X X X X XX X X X X X
X X X X X

X X X X XX X X X

REVASCAT

THERAPY

X X X X X X XX X
X X X X X X XX X X

THRACE

T
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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

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

A Level 1aevidence
A EVT withstentretrieverif
A PrestrokemR ¢ 1
AICA or M1 occlusion
ANIHSS > 5
A ASPECTS >5
A Treatment < 6 hours from symptom onset

T
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- - [ A

AR =
X&S
{

% HERMES

ESCAPE
% EXTEND- LGSO <\iFT PRIME

(74

IndividualPatientData Metaanalysis
(IPDMA)

A Accurate estimate of treatment effect
A Effects in subgroups

A Timeto-event analysis

T
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' N2 7 ESCAPE
HERMES -{6}5 EXTEND- 1/ [il RevascaT

Clo (1 E2 N3 N4 W5 M6

Control population
(1=645) >0 70 .

Intervention population
(n=633)

10-0 169

AdjustedcOR2.49

NNT 2.6 !

Endovasculathrombectomyafter largevesseischaemicstroke: a metaanalysis of individual patient data from fivendomisedrials. Goyal
M, MenonBK, van Zwam WBjppelDW, Mitchell PDemchukAM, et al.Lancet 2016Apr 23;387(10029):17231

e
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I ESCAPE

L7774 .
HERMES @ % EXTEND- LRV 5\IFT PRIVEE]

cOR (95% Cl)

n
Alteplase (pinteraction = 043)
Yes 1090 — 2-45 (1-68-3-57)
No 188 2-43 (1:30-4-55)
NIHSS score (pintera(tion = 045)
<10 177 1-67 (0-80-3-50)
11=15 307 2:68 (1:39-5-19)
16-20 473 — 2-81 (1-80-4-38)
>21 321 2:52 (1-40-4-54)
ASPECTS (pinteraction = 029)
0-5 121 1-24 (0-62-2-49)
6-8 475 — = 234 (168-326)
9-10 682 2.66 (1-61-4-40)

Endovasculathrombectomyafter largevesseischaemicstroke: a metaanalysis of individual patient data from fivendomisedrials. Goyal
M, MenonBK, van Zwam WBjppelDW, Mitchell PDemchukAM, et al.Lancet 2016Apr 23;387(10029):17231
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HERMES

e ESCAPE

AVILTY,
A /3¢ EXTEND- (/. [ RevascaT

A

4.

N
>

Modified Rankin Scale

CJo O M2 M3 W+ B> W
e e
40 50 60 70 80 '

Stroke : Time lost is
brain lost

Time From Symptom Onset to Reperfusion, min

0 ! ! —
0 10 20 30

mRs) -2 Percentage

90 100

Endovasculathrombectomyafter largevesseischaemicstroke: a metaanalysis of individual patient data from fivendomisedrials. Goyal
M, MenonBK, van Zwam WBjppelDW, Mitchell PDemchukAM, et al.Lancet 2016Apr 23;387(10029):17231
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Sustainable=ffect?
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Safety and efficacy of thrombectomy in acute ischaemic
stroke (REVASCAT): 1-year follow-up of a randomised
open-label trial

Antoni Dévalos*, Erik Cobo*, Carlos A Molina, Angel Chamorro, M Angeles de Miquel, Luis San Romdn, Joaquin Serena, Elena Lpez-Cancio,

Marc Ribé, Mdnica Milldn, Xabier Urra, Pere Cardona, Alejandro Tomasello, Carlos Castario, Jordi Blasco, Lucia Aja, Marta Rubiera, Meritxell Gomis,
Arturo Rend, Blanca Lara, Joan Marti-Fabregas, Brian Jankowitz, Neus Cerda, Tudor G Jovin*, for the REVASCAT Trial Investigatorst

Thrombectomy 10 22 13 32

(n=103) | (10%) (21%) (13%) (31%) acOR 1-80 (G;Fl_og;z_gg)

aORMRD-2): 1-86 (C?1-01c3-44)

Control | 5 14 12 11
(n=103) [(5%) (14%) (12%) (11%)

T T T T 1
(0] 20 40 60 80 100

Patients (%)
Score on modified Rankin Scale

o 1 =2 | e} B 4 Bl 50r6
LancetNeurol2017; 16: 36676
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Two-Year Outcome after Endovascular
Treatment for Acute Ischemic Stroke

Lucie A. van den Berg, M.D., Marcel G.W. Dijkgraaf, Ph.D.,
Olvert A. Berkhemer, M.D., Ph.D., Puck S.S. Fransen, M.D.,
Debbie Beumer, M.D., Hester F. Lingsma, Ph.D.,

Charles B.L.M. Majoie, M.D., Ph.D., Diederik W.J. Dippel, M.D., Ph.D.,

A Modified Rankin Scale Scores at 90 Days

Aad van der Lugt, M.D., Ph.D., Robert J. van Oostenbrugge, M.D., Ph.D., 3.0
Wim H. van Zwam, M.D., Ph.D., and Yvo B.W.E.M. Roos, M.D., Ph.D., Intervention 2. 21.0
for the MR CLEAN Investigators™ (N=233) '
- 3 months / / / / | acORL.67
5 Control :
= (N=267) 13. 12.0 22.0
s 1.0
S I T T T T 1
5 0 20 40 60 80 100
2 Patients (%)
A Multicenter Randomized CLinical trial
of Endovascular treatment for Acute B . .
lchemle etioke In the Netherlands Modified Rankin Scale Scores at 2 Years
2.6
2year Intervention 80 62 82 30.4
N=194
(N=194) / // 4 acORL.68
USZT;;’)' 17.8 102 107 38.6
. 1.0
. - I T T T T 1
N EngldJMed 376;14: April 6, 2017. 1349 . 0 o o % 100
Patients (%)
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Costeffectiveness
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_GLOT-MR CLEAN &

eosl-eﬁeonvuws an |
in patients randomized il the MR CLEAN

Economievaluationalongsidethe multicenterrandomizedclinicaltrial of
endovasculatreatment for acuteischemicstrokein The Netherlands

Resultof the MR CLEAN trial

l,,‘
a

INM
¥

'.l-l‘\\

A Multicenter Randomized CLinical trial

of Endovascular treatment for Acute Lucie van den Ber@lvertBerkhemer, Puckransen DebbieBeumer
s HesterLingsmaWim vanZwam Robert varDostenbrugge
Aadvan derLugt Charles MajoieDiederikDippel YvoRoosand MarceDijkgraaf
for the MR CLEAN investigators

Presentedat MrCleanHealthEconomic&Vorkshop, 2017
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Cost-effectiveness of Endovascular Therapy for
Acute Ischemic Stroke: A Systematic Review of the

Impact of Patient Age Radiology2018 288:51&526

Wolfgang G. Kunz, MD A Myriam G. Hunink, MD, PhD* A KongantinosDimitriadis MD, MBA A
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BM) Open (Cost-effectiveness of mechanical
thrombectomy within 6 hours of acute
ischaemic stroke in China

2018;8:e018951

Yuesong Pan,'?34* Xueli Cai,? Xiaochuan Huo,"?** Xingquan Zhao,"%**
Liping Liu,"?** Yongjun Wang, %3 Zhongrong Miao,"?3# Yilong Wang'?34
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40000

Incremental Cost (CNY)

20000 1
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0 0.2 0.4 0.6 0.8 1 1.2 1.4
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Endovasculatreatment of Acutelschemic
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@ Neuro-intervention center

@ Stroke intervention center ®
10 neurainterventioncenters
28 InterventionalNeuroradiologists
- - ‘
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Stroke Writing committee

A 173 proposals fosubstudiessubmitted to the writingcie

A 58 substudiesactive Neur Ology

A Published

A

www.mrclean-trial.org

A Multicenter Clinical Registry of
Endovascular treatment for Acute
ischemic stroke in the Netherlands

Jansen IGH, Mulder MJHL, Goldhoorn RB. Endovascular treatment forsabatemicstroke in routine
clinical practice: prospective, observational cohort study (MR CLEAN ReBgistdy2018

A Mulder MJHL et al. Time to Endovascular Treatment and Outcome in Acute Ischemic Stroke: MR CLEAN
Registry Result€irculation 2018 JAMA Neu rology

A van de Graaf RA, Samuels N et al. Conscious sedation or local anesthesia during endovascular treatment
for acute ischemic strokéeurology 2018 o . =

A Autar ASA et al. HigResolution Imaging of Interaction Between Thrombus and SResttiever in ” C I rQLJJ_aI.IQD.
Patients With Acute Ischemic StrokleAm Heart Asso2018

A Zhang G et al. Operator Versus Core Lab Adjudication of Reperfusion After Endovascular Treatment of v
Acute Ischemic Strok&troke 2018 | i

A van Os HJA et al. Predicting Outcome of Endovascular Treatment for Acute Ischemic Stroke: Potential - l‘froI{‘]'tlers'[
Value of Machine Learning Algorithnisont Neurol. 2018 n euro Ogy

A Goldhoorn RB et al. Safety and Outcome of Endovascular TreatnresiiokeDependent Patients.
Stroke 2018 J AH A

A >10substudiesVa dzo YA GG SRQ Journal of the American Heart Association
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What we soon will know (?)

A EVBeyor&hrs

A Posterioirculation

A Stentretrievekspiration
A Skipping IV treatment
A Heparinse

A Anestheti@mnagement
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What we soon will know (?)

A EVBeyor&hrs
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Inclusion

>
onsetto treatment n/N > 6hours

X ¢ dzdzNJ 9/500
EXTEND - K ¢ dzdzNJ 0/70
[ SWIFT PRIME | X ¢ dzdzNJ 1/196
ESCAPE
WA X MH  dzdzZNJ 49/402
2
Il RevascaT Xy dzdzNp 20/206
Total 79/1374 (5.7%)
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AHAguidelines

Powers et al 2018 Guidelines for Management of Acute Ischemic Stroke

e27

3.7. Mechanical Thrombectomy (Continued)

COR LOE New, Revised, or Unchanged

of >6; (5)
puncture

3. Patients should recelve mechanical thrombectomy with a stent
retriever if they meet all the following criteria: (1) prestroke mRS
score of 0 to 1; (2) causative occlusion of the internal carotid
artery or MCA segment 1 (M1); (3) age =18 years; (4) NIHSS score

ASPECTS of =6; and (6] treatment can be initiated (groin

within 6 hours of symptom onset.

Recommendation revised from 2015
Endovascular.

(¥/ Maastricht UMC+
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HERMES

A Multicenter Randomized CLinical trial
of Endovascular treatment for Acute
ischemic stroke in the Netherlands

‘:Q Maastricht UMC+

7h 18min

Common Odds Ratio Using 6-Level mRS
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Time From Symptom Onset to Expected Arterial Puncture, min

acOR for Improved Outcome
w

™, P =.04 for interaction
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Time From Stroke Onset to Reperfusion, h
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o Patientselection

ESCAPE

IR Collaterals

HERMES

EXTEND - CTP

Common Odds Ratio Using 6-Level mRS

7h 18min

auoje Adesayy ; Awoaquio.y}
1B21PaL SI0ARY | JBJNISEAOPUD SI0AES
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Time From Symptom Onset to Expected Arterial Puncture, min [ SWI FT PRl M E ] CTP

AN P =.04 for interaction

r
of Endovascular treatment for Acute
ischemic stroke in the Netherlands

acOR for Improved Outcome
w
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Time From Stroke Onset to Reperfusion, h

‘:’/ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Thrombectomybeyond6h timewindow

A Intention-to-Treat Population

Thrombectomy |
(N=107)

an

L

= [ i '
el (N=99) 5 16 34 36

T T T T T T T T T 1

10 20 30 40 50 60 70 80 90 10

0
N Engl J Med. 2018 Jan 4;378(1211 Percent of Patients

i~

0

Score on Modified Rankin Scale

0o 0O1 0Oz @3 W+ W5 Ms
(N=gz)| 16

de f 3 .
Medical Therapy ] i
(N=90) & [ 414 27 16 26
T T T T T T
40 50 60 70 30

16
N Engl Med. 2018 Feb 22;378(8): 7088 0 10 20 30

Endovascular Therapy

1
El) 100
Patients (%)

Common OR (shift omR$ =2.77

‘:’/ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Powers et al 2018 Guidelines for Management of 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
QL DEFUSE 3 eligibility criterja, mechanical thrombectomy is

recommended.

New recommendation.

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

New recommendation.

The DAWN trial used clinical imaging mismatch (a combination of NIHSS score and imaging findings on CTP
or DW-MRI) as eligibility criteria to select patients with large anterior circulation vessel occlusion for treatment
with mechanical thrombectomy between 6 and 24 hours from last known normal. This trial demonstrated

an overall benefit in function outcome at 90 days in the treatment group (mRS score 0-2, 49% versus 13%;
adjusted difference, 33%; 95% Cl, 21—-44; posterior probability of superiority >0.999).1 In DAWN, there were
few strokes with witnessed onset (12%).The DEFUSE 3 trial used perfusion-core mismatch and maximum
core size as imaging criteria to select patients with large anterior circulation occlusion 6 to 16 hours from

last seen well for mechanical thrombectomy. This trial showed a benefit in functional outcome at 90 days in
the treated group (mRS score 0-2, 44.6% versus 16.7%; RR, 2.67; 95% Cl, 1.60-4.48; P<0.0001).® Benefit
was independently demonstrated for the subgroup of patients who met DAWN eligibility criteria and for the
subgroup who did not. DAWN and DEFUSE 3 are the only RCTs showing benefit of mechanical thrombectomy
>6 hours from onset. Therefore, only the eligibility criteria from these trials should be used for patient
selection. Although future RCTs may demonstrate that additional eligibility criteria can be used to select
patients who benefit from mechanical thrombectomy, at this time, the DAWN and DEFUSE-3 eligibility should

be strictlz adhered to in clinical practice.
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Inclusioncriteria ofthe trials

(é%ﬂﬁ : 3 deflusie '3
DAWN

TRIAL

DW!I or CTE clinicalmismatch CTP or DWI

A -ofum OO0 O2NB AYyTI NDG A gae<®ml { { % mn 6 yR
F3S x yn &SFENBR 2f R0 mismatch ratic>1.8,

A -0from OO0 O2NB Ay TFI NDG I pifmatehvolymelsymimn 61 YR
age < 80 years old)

A -om 00 G2 fpm OO O2NB AANMHSSRDG +FYR bLI{{ X HA

(and age < 80 years old)

A NIHS$ 10
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Populationgn the trials

;ﬂﬁ% defluse ‘3
DAWN |

Median infarct core (ml)
DAWN DEFUSE 3
EVT 7.6 94
Control 8.9 10.1
prs 18 25
Calculatedvith RAPID
ISchemaView

e
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PerfusionCT

Comparison of Perfusion CT Software to Predict the Final
Infarct Volume After Thrombectomy
Friederike Austein, MD; Christian Riedel, MD; Tina Kerby, PhD; Johannes Meyne, MD; 40 -

Andreas Binder, MD; Thomas Lindner, MSc; Monika Huhndorf, MD: Fritz Wodarg, MD; )
Olav Jansen, MD, PhD respective FIV <70mL

2
(5]
L

u respective FIV >70mL

Stroke 2016;47:23112317.

] (48]
4] (=]
1 L

No. of patients with malignant profile
(]
o

Vendor Infarctcore Tissue at risk 15
A | Philips CBV<2.0mL/100g  MTT>145%
B | Siemens CBV<1.2mL/100g| CBF<35.1mL/100 © 1 :
C | Rapid rCBR30% Tmax6sec 10 1
5 |
0
A B C

Software package

T
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Value of Computed Tomographic Perfusion-Based Patient
Selection for Intra-Arterial Acute Ischemic Stroke Treatment

Jordi Borst, MD, MSc; Olvert A. Berkhemer, MD:; Yvo B.W.E.M. Roos, MD, PhD;
Ed van Bavel, PhD; Wim H. van Zwam, MD, PhD; Robert J. van Oostenbrugge, MD, PhD;

on behalf of the MR CLEAN Investigators{ Stroke 2015 Dec46(12)33782

I Substudyin 175 CTPatients(source imageavailablg

I dMismatcle usingEXTEND IA criteria

A Mismatch > 1.2 or absolute > 10ml
A Ischemic core < 70 ml

All (175) 1.63(0.942.81)
Mismatch(102) 1.40(0.672.89)
Nomismatch(73) 1.85(0.764.45)

(No interaction between mismatch and treatment on the fuRSscale (P=0.62))
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https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+value+of+computed

Collaterals

Flow

Flow

|

anastomosis

ACA

Penumbra

Collaterals

Flow T

Normal circulation Stroke with poor collaterals Stroke with good collaterals

e
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Collateral Status on Baseline Computed Tomographic
Angiography and Intra-Arterial Treatment Effect in Patients
With Proximal Anterior Circulation Stroke

Olvert A. Berkhemer, MD*; Ivo G.H. Jansen, MD*; Debbie Beumer, MD; Puck S.S. Fransen, MD; . .
Lucie A. van den Berg, MD; Albert J. Yoo, MD; Hester F. Lingsma, PhD; Str_oke 2016 Mar,47(3).76876

on behalf of the MR CLEAN Investigators

w In 493pt collateralscoreperformed
w Grade (¢ 3

A: 0 No (0%)

B: 1Poor(<50%)

C: 2 Moderate (>50)

D: 3Good(100%)
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https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+collateral+status+on

Collateral Status on Baseline Computed Tomographic
Angiography and Intra-Arterial Treatment Effect in Patients
With Proximal Anterior Circulation Stroke

Collateralan MRCLEAN Stroke 2016 Mar;47(3):7686

w In 493pt collateralscoreperformed
w Grade 0z 3

aOR(MRs0 ¢ 2)

Grade 0 (26) 1.0(0.1¢8.7) n/a

Grade 1 (136) 1.2(0.7¢2.3) 0.8 (0.3 2.3)
Grade 2 (198)  1.6(1.0¢2.7) 2.2 (1.1c 4.5)
Grade 3 (133) 3.2(1.6¢6.2) 4.2 (1.9¢9.3)

P=0.038 P=0.018
e
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Advanced imagindCollaterals
Collateralan IMS 1l

w Grade 1- 3
w 3 scoring systems
w No treatment effect in Grade 1

Score 1 Score 2 Score 3
Good Collaterals n = 70 n=73 s

Endovascular u,sl 20 I 2 l 178 W Endovascular | 17.4 I 19.6 | 27 I 174 I;n ‘“| = I‘“ ws R n
IV tPA alone l.al 208 [u.sl 167 l 208 n IV tPA alone ul 192 | 154 ] xul 192 n Wiphaione |77z D2 DI

Intermediate Collaterals n = 60 n=47

n=86
m——— e
Endovascular | 138 | 19 |86|121| 281 24 Hndoassilas 7

—
Poor Collaterals n =57 | n=26 | nes0

Endovascular 6 B 813 Endovascular | 10 !nmn 433
wersen i P wionsns SR =

(g Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3 DNS 2016

Endovascular | 11.8 2.95.9| 11}

IVtPA alone 59| 11.8 1.8




Advanced imaging

A Collateralscoreappearso better predict
treatment effectthan penumbralimaging
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Fast Versus Slow Progressors of Infarct Growth in Large
Vessel Occlusion Stroke
Clinical and Research Implications

Marcelo Rocha, MD, PhD; Tudor G. Jovin, MD Stroke 2017:48:26212627.

A Good collaterals B Poor collaterals

High myogenic tone Fig:nla 3. Hy;ﬁthetical physic:;logilfatl
" : modulators of leptomeningeal collat-
(pra-moriald HTN) eral arteriolar resistance during LVO.
Cross-sectional diagram of representa-
tive arterioles. A, Slow progressors have
good collaterals caused by low myogenic
reactivity and less early ischemic edema
(small black arrows), which would allow
for maximal arteriolar distensibility with
compensatory MAP elevation during
acute stroke. B, Fast progressors have
poor collaterals caused by increased
myogenic reactivity and predisposition to
l early edema (large black arrows) caus-
ing decreased arteriolar distensibility
with a self-perpetuating cycle of severe
compensatory MAP elevation and wors-
ening hypoperfusion/edema (semicircular
g - arrow). The green arrow denotes net
Normal interstitial pressure High interstitial pressure transmural pressure.

(no edema, normal ICP) (early edema, increased ICP)

Low myogenic tone

|

Intraluminal pressure
(moderate MAP elevation)

Intraluminal pressure
(severe MAP elevation)
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Cerebrovascular disease

RESEARCH PAPER

Collateral status affects the onset-to-reperfusion time
window for good outcome

Byung Moon Kim," Jang-Hyun Baek,” Ji Hoe Heo,? Hyo Suk Nam,” Young Dae Kim,’ JNeurolNeurosurgPsychiatry2018;89:908909
100
Good collateral
554 Ev-patlents Poor collateral
75
ents
stroke due to occlusion of intracranial ICA, MCA M1 or pro:

50

Likelihood of good outcome (%)

100 200 300 400 500 600

Time from stroke onset to reperfusion (ORT, minutes)

L
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MR CLEANYLATE

Multicenter RCT: EVT versus no EVT

Timewindow: 6-24 hoursafter onset(or lastseenwell)

Device: any(approvedby steeringcie)

A:grade0 = absent

A Presenceof poor to goodcollateralflow (CTA) B:gradel = >0%nd<50%

I Maximum of 10Qpatientswith poor collateralflow
C:grade2 = >50%and<100%

D:grade3 = 100%
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Exclusiorcriteria

AadaptedDAWN / DEFUSEZriteria: 15
DA

"TRIAL

A Smallcore(<25ml) on CTP
(p75 of Defuse3)

AAND Penumbra Core
(Defusel)

AAND NIHSS10
(DAWNcriteriort p75 of Defuse3))

defluse 3

1. N Engl J Med. 2018 Jan 4;378(1211

2. NEnglJ Med. 2018 Feb 22;378(8):7088

T
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MR CLEAN - LATE

MR CLEAN/LATE

500 -
450 -
400 -
350 -
300 1
250 A

[Projected inclusion rate

Currentinclusions
226

200 -

150
100

Number of inclusions

o First patient in: 2018-02-02 |

o 195 inclusions as of 2019-11-21
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S
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&
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What we soon will know (?)

A Posteriairculation

T
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Outcomes of stent retriever thrombectomy in basilar
artery occlusion: an observational study and
systematic review

Benjamin Gory," Islam Eldesouky,' Rotem Sivan-Hoffmann," Murielle Rabilloud,?
Flodie Ong,” Roberto Riva," Dorin Nicolae Gherasim,' Alexis Turjman,’

. .3 : - 1
Norbert Nighoghossian,” Francis Turjman JNeurolNeurosurgPsychiatr201687:523;525.

Table 2 Pooled rates of recanalisation and clinical outcomes

Number of Number of Pooled Rates

Outcomes Studies Patients (95% CI)
Successful recanalisation 15 312 81% (73%—-87%)
(TICI >2b)

90-day favourable 14 288 42% (36%—48%)
outcome (MRS <2)

Mortality 15 312 30% (25%-36%)
Symptomatic 14 288 4% (2%—8%)
intracranial

haemorrhage™

Stentretriever thrombectomy isafe RCT needed
-

‘4 Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



Mechanical thrombectomy for basilar artery BEYOND-SWIFT registry
occlusion: efficacy, outcomes, and futile

recanalization in comparison with the

anterior circulation

Thomas Raphael Meinel,” ' Johannes Kaesmacher,” Panagiotis Chaloulos-lakovidis,’
J Neurolntervent Surg0190:1¢8. doi:10.1136/neurintsur018014516

nRS [ .. 4
H o -
-
allc | e}
til L - |
Mon hemorrhagical worsening L E 2
wowsoosne. ORS BAO vs Ant Circ Occlusions
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Mechanical thrombectomy for basilar artery BEYOND-SWIFT registry
occlusion: efficacy, outcomes, and futile

recanalization in comparison with the

anterior circulation

Thomas Raphael Meinel,” ' Johannes Kaesmacher,” Panagiotis Chaloulos-lakovidis,’
J Neurolntervent Surg0190:1¢8. doi:10.1136/neurintsur018014516

MRS ! - 1
all c | o
e . ¢ Better reperfusion rates
Futile recanalization b L 3 !

o ome e ORS BAO vs Ant Circ Occlusions
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Mechanical thrombectomy for basilar artery BEYOND-SWIFT registry
occlusion: efficacy, outcomes, and futile

recanalization in comparison with the

anterior circulation

Thomas Raphael Meinel,” ' Johannes Kaesmacher,” Panagiotis Chaloulos-lakovidis,’
J Neurolntervent Surg0190:1¢8. doi:10.1136/neurintsur018014516

. “— Better reperfusion rates
e §dzll Y2NB WFdziAf SQ NBLIS

o ome e ORS BAO vs Ant Circ Occlusions
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van der Hoeven et al. Trials 2013, 14:200 \R
http://www.trialsjournal.com/content/14/1/200 T R I A LS

The Basilar Artery International Cooperation Study EVT+IVT vs IVT
(BASICS): study protocol for a randomised < 6hrs
controlled trial N=750

International o
Frotoca Joumalof Stioke wso
Acute basilar artery occlusion: mzw'méj"’keow EVT vs n&VT
Endovascular Interventions versus %ﬁ%ﬁ@?ﬁ"ﬁmw < 8hrs
Standard Medical Treatment ggd;égéwb-wmmww _
(BEST) Tr i al| & Dand pratocol N=344

for arandomized, controlled,
multicenter study

Xinfeng Liut, Gelin Xu?, Yuxiu Liu?, Wusheng Zhu', Minmin Ma?,
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BEST trial

A Terminated prematurely after the enrollment of 131 patiedise to an excessive

number of crossovers:
A 14/65 patients in the control group (22%) received EVT
A 3/66 EVT patients received only best medical management.

A Based on itpre-specified intentiorto-treat analysisthe BEST trial failed to

demonstrate a benefit of endovascular therapy (EVT).
A the astreated-analysis showed statistically significant better outcomes of patients

treated with EVT.
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Last updated: 08-08-2019

280 patients randomized! BAS I CS trl al > "

To date we have a reassuringly low number of cross-overs in our trial
(BMM to IAT 2, IAT to BMM 3) and a high rate of randomized eligible patients of close to 80%.

After the 10 interim analysis in February 2019 on 226 patients with 3 months follow-up data, ’
the DSMB encouraged us to continue.

Inclusion BASICS trial

g

Aimreducedto 300 patients -
Protocol: EVTvsno-EVT o

December & 2019: 300 patientenrolled 0

%0
——
—l
) ——

E-10-11 33-10-12 23:10-13 231014 23-10-15 231016 3-10-17 23-10-12
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What we soon will know (?)

A Stentretrievekspiration

T
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Aspiration

- )_ .

P
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v
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Aspiration

T
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Aspiration

ISIM6.0%  20.0% 16.0% 30.0% 40% 12.0% OR1.4
| IVAlone k1A 15.2% 1.7% 8.7% 2.9% P=0.44
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‘\"{ Maastricht UMC+

N=381

Aspiration

1E11"6.0% 20.0% ! 30.0% 40% 12.0%

OR1.4

IV Alone 15.2% 1.7% 8.7% 2.9% P=0.44
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Aspiration

IA+IV [ 20.0% ] 30.0% 40% 12.0%
OR:11.4
Therapy q=
A | IV Alone 15.2% N7% 8.7% 23.9% P=0.44
N=96
UC"‘H Ma 20‘3% ECt\f} 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
|Z] mTICl score at the end of all endovascular procedures®t
Contact aspiration
group (n=192) 92 | 72 | mTICl score
Mo
Stent retriever [ B
group (n=189) i | & | [2a
B 40 60 80 wo |2
N=381 Patients, % 13

P value = 0.53
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Aspiration

IA+IV [ 20.0% . 30.0% 40% 12.0%
OR:11.4
Therapy €5 —
A | IV Alone 15.2% N7% 8.7% 23.9% P=0.44
N=96
0. 0.0 0. 0 40. 0 60.09 0.0° 0. Qtwh 0
E mTICl score at the end of all endovascular procedures®t
Contact aspiration
group (n=192) 92 | 72 | mTICl score
Mo
Stent retriever [ B
group (n=189) i I & | [2a
B 40 60 80 wo |2
N=381 Patients, % 13

P value = 0.53

THERAPYailedto show benefit ofAspirationcompared

to IVthrombolysis
ASTERFailedto showimprovedrecanalisatiorwith
Aspirationfirst comparedto stentretrieverfirst
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C+2MPASS

A COMPARISON of DIRECT ASPIRATION vo. STENT RETRIEVER AS A FIRST APFROACH

Lancet 2019; 393: 92008

T
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A COMPARISON of DIRECT ASPIRATION vo. STENT RETRIEVER AS A FIRST APFROACH

Aspiration first pass Stentretriever firstline  Odds ratio (95% Cl) p value
thrombectomy (n=134) thrombectomy (n=136)

Primary efficacy endpoint
Modified Rankin scale score of 0-2 at 90 days 69 (52%; 43-8-60-3) 67 (50%; 41-6-57-4) NA 0-0014*

*non-inferiority test

Lancet 2019; 393: 92008

T
‘:’/ Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



A COMPARISON of DIRECT ASPIRATION vo. STENT RETRIEVER AS A FIRST APFROACH

Aspiration first pass Stentretriever firstline  p value

thrombectomy thrombectomy
(n=134) (n=136)
Data primary, list price secondary ($)
a/ hat! {{ aK2 6 SR M@nK | $40(1362 (j | f14081(4797) <0-0001
device cost was significantly less Median  6633(5937-9823)  12790-40 (11723-15181)  <0-0001
with the aspiration first pass Data secondary, list price primary ($)
F LILINR | OK ¢ Mean 10084 (8873) 15158 (5223) <0-0001

Median 6848 (6113-9764) 13686 (12715-16548) <0-0001

Table 6: Aggregate supply chain cost analysis

T
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Apirationvs Aspiration+ Stentretrievr

FRONTLINE TREATMENT T'ﬁ'(;f’:"

COMBINED ASPIRATION + STENT .
RETRIEVER 131 (64.6%)

STENT RETRIEVER 17 (57.9%) *
TR

Presentedcat ESOC 2019
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Maximizing First-Pass Complete Reperfusion with SAVE

“SOLUMBRA” TECHNIQUE

“ARTS” TECHNIQUE

Volker Maus! - Daniel Behme? - Christoph Kabbasch! - Jan Borggrefe! - Ioannis Tsogkas?

“SAVE” TECHNIQUE

e

srtannpnectiih

ClinNeuroradiol(2018) 28:32¢338
(¥/ Maastricht UMC+

Departments of Radiology & Nuclear Medicine

ECMINT 3.3




First Pass Effect

A New Measure for Stroke Thrombectomy Devices
Osama O. Zaidat, MD; Alicia C. Castonguay, PhD; Italo Linfante, MD; Rishi Gupta, MD:

Stroke 2018:49:666666
A mTICB with one

FPE IV tPA, ant circ, TOG £ 6 hrs (31)

C Chart Title

70% E
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True First-Pass Effect

First-Pass Complete Reperfusion Improves Clinical Outcome
in Thrombectomy Stroke Patients

Omid Nikoubashman, MD; Sven Dekeyzer, MD; Alexander Riabikin, MD; Annika Keulers, MD;
matched cohorts

p=.010
100

242/412 (59%)mTICB .

mRS
(90 days)

3-6
Ho-2

60

Percent

40

20

multiple-pass  first-pass

mTICI3 mTICI 3
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Holygrail ?

A First Pass EffeanTICB inone pass

A CombinedDistalaspirationwith stentretriever(+balloon guide
catheterand proximalaspiration

T
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What we soon will know (?)

A Skipping IV treatment

T
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Potential disadvantages of IVT

A Increased riskf symptomaticlCHand other hemorrhages
A Thrombus migration

A Toxicity,blood brain barrier disruption

A (Delay in start EVT

A IVT ftPA isexpensive

T
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Potential advantages of IVT

A Early reperfusion
A Facilitate mechanical thrombectomy
A Effect on distal emboli

A Option if mechanical thrombectomy not possible or not
successful

‘{', Maastricht UMC+ Departments of Radiology & Nuclear Medicine ECMINT 3.3



IVT vs ndVT before EVT

A DIRECT MT China

A MRCLEANoIV  The Netherlands

A SWIFT DIRECT International (Switzerland)
A DIRECT Safe International (Australia)

A SKIP Japan

T
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RCT of direct MT versus bridging therapy, using a non-inferiority design
< 4.5 hours; NIHSS>2

Main outcome: full distribution of the mRS at 3 months

N = 656

http:// www.directmt.com

e
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A Skipping IVT before EVT leads to 10% absolute increase
in good outcome

A Test for noninferiority

A Only patientdirectly admittedto EVTcenter

A N =540

https://mrclean-noiv.nl
T
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