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History

ÅBefore 1995
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ÅNINDS (1995) => rtPAuntil 3 hoursafter strokeonset

ïNNT 7

ÅECASS III (2008) => rtPAuntil 4.5 hours(Eu)

ïNNT 14 (3 ς4.5 hours)

History

N EnglJ Med 1995;333:1581-1587
N EnglJ Med 2008; 359:1317-1329
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ÅIV thrombolytics
Å< 4.5 h after symptomonset

ÅEffectivein 10% of patients(NNT 7 ς14)

ÅEven lesseffectivein large vesselocclusion

ÅIA therapyexperiments
ÅIA thrombolytics

ÅMechanicalthrombectomy

History

9
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History: IA thrombolytictrials

Meng Lee et al. Stroke. 2010;41:932-937
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History
ÅL! ΨenhancedΩ thrombolysis

ï9Yh{ϰ όǳƭǘǊŀǎƻǳƴŘ ǿƛǊŜύ ςIMS II (AJNR 2008)

ÅThrombus aspiration

ïtŜƴǳƳōǊŀϰ tƛǾƻǘŀƭ {ǘǊƻƪŜ ¢Ǌƛŀƭ ς(Stroke 2009)

ÅMechanical thrombectomy

ïaŜǊŎƛϰΣ aǳƭǘƛ-Merci ς(Stroke 2005, Stroke 2008)
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12Techniques 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
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History
ÅL! ΨenhancedΩ thrombolysis

ï9Yh{ϰ όǳƭǘǊŀǎƻǳƴŘ ǿƛǊŜύ ςIMS II (AJNR 2008)

ÅThrombus aspiration

ïtŜƴǳƳōǊŀϰ tƛǾƻǘŀƭ {ǘǊƻƪŜ ¢Ǌƛŀƭ ς(Stroke 2009)

ÅMechanical thrombectomy

ïaŜǊŎƛϰΣ aǳƭǘƛ-Merci ς(Stroke 2005, Stroke 2008)

ÅNeeded: RCT
ï IMS III

ï SYNTHESIS Expansion

ïMR RESCUE
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History

Å IMS III
ÅMR RESCUE
ÅSYNTHESIS 

Expansion
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Reasons for Failure

1. Inadequate patient selection

2. Long delays before treatment

3. Suboptimal endovascular techniques

15
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STENT
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Charles Stent

Dentist

STENT

(1807ς1885)
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19Techniques 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
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acOR1.67

20
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Intervention
(N=233)

Control
(N=267)

Intervention
(N=35)

Control
(N=35)

Intervention
(N=98)

Control
(N=93)

Intervention
(N=164)

Control
(N=147)

Intervention
(N=103)

Control
(N=103)

N=500

N=70

N=316

N=196

N=206

acOR: 1.67

acOR: 2.3

acOR: 3.1 

cOR: 2.63

acOR: 1.7
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Therapy
N=96

N=65

acOR: 2.59

P=0.070

OR: 1.4

P=0.44

Stroke. Sep 2016 

J Neurol Neurosurg Psychiatry. Jan 2017

Intervention
(N=200)

Control
(N=202)

N=402

OR: 1.55
(mRS 0-2) 

Lancet Neurol Oct 2016 

https://www.ncbi.nlm.nih.gov/pubmed/?term=white+piste
https://www.ncbi.nlm.nih.gov/pubmed/?term=white+piste
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Levels of evidence
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Systematic reviews
Å Badhiwalaea. JAMA. 2015;314(17):1832-1843

Å SYNTHESIS, MR RESCUE, IMS III, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

Å Chen ea. Neurology2015;85:1980ς1990
Å SYNTHESIS, MR RESCUE,IMS III, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

Å Elgendyea. J Am CollCardiol2015;66:2498ς505
Å MR RESCUE, IMS III, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT, THERAPY, THRACE

Å Grechea. IntervNeurorad2015;21(6) 684ς690
Å MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

Å Hong ea. J of Stroke 2015;17(3):268-281
Å MELT, Ducrocq, Macleod, PROACT II, SYNTHESIS, MR RESCUE, IMS III, MR CLEAN, ESCAPE, EXTEND IA, 

SWIFT PRIME, REVASCAT

Å Marmagkiolisea. JACC: CardiovascInterventions 2015;8:1758-1765
Å MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT

Å Rodrigues ea. BMJ2016;353:i1754
Å SYNTHESIS, MR RESCUE, IMS III, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT, THERAPY, 

THRACE

Å Song, Cho. Neurointervention2015;10:51-59
Å PROACT II,SYNTHESIS, MR RESCUE, IMS III, MR CLEAN, ESCAPE, EXTEND IA, SWIFT PRIME, REVASCAT
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Badhiwala Chen Elgendy Grech Hong Marmagkiolis Rodrigues Song

MELT X

Ducrocqea X

Macleod ea X

PROACT II X X

SYNTHESIS X X X X X

MR RESCUE X X X X X X

IMS III X X X X X X

MR CLEAN X X X X X X X X

ESCAPE X X X X X X X X

EXTEND IA X X X X X X X X

SWIFT PRIME X X X X X X X X

REVASCAT X X X X X X X X

THERAPY X X

THRACE X X

N
E

J
M

 2
0

1
3

N
E

J
M

 2
0

1
5

IA
 ly

tic
s

25



Departments of Radiology & Nuclear Medicine ECMINT 3.3

Å Level 1a evidence:

Å EVT with stentretrieverif

ÅPrestrokemRS0 ς1

ÅICA or M1 occlusion

ÅNIHSS > 5

ÅASPECTS > 5

ÅTreatment < 6 hours from symptom onset

26
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HERMES

IndividualPatientData Meta-analysis 
(IPDMA) 

ÅAccurate estimate of treatment effect

ÅEffects in subgroups

ÅTime-to-event analysis

27
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AdjustedcOR2.49

NNT 2.6 !

HERMES

28

Endovascular thrombectomyafter large-vessel ischaemicstroke: a meta-analysis of individual patient data from five randomisedtrials.Goyal
M, MenonBK, van Zwam WH, DippelDW, Mitchell PJ, DemchukAM, et al. Lancet. 2016Apr 23;387(10029):1723-31
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HERMES

29

Endovascular thrombectomyafter large-vessel ischaemicstroke: a meta-analysis of individual patient data from five randomisedtrials.Goyal
M, MenonBK, van Zwam WH, DippelDW, Mitchell PJ, DemchukAM, et al. Lancet. 2016Apr 23;387(10029):1723-31



Departments of Radiology & Nuclear Medicine ECMINT 3.3

mRS0 - 2

P=0.001

HERMES

30

Endovascular thrombectomyafter large-vessel ischaemicstroke: a meta-analysis of individual patient data from five randomisedtrials.Goyal
M, MenonBK, van Zwam WH, DippelDW, Mitchell PJ, DemchukAM, et al. Lancet. 2016Apr 23;387(10029):1723-31
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Sustainableeffect?
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acOR: 1·80 (CI95 1·09ς2·99)

aOR(mRS0-2): 1·86 (CI95 1·01ς3·44)

Lancet Neurol2017; 16: 369ς76
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acOR1.68

acOR1.67

2 year

N EnglJ Med 376;14: April 6, 2017. 1341-9

3 months
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Cost-effectiveness
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Economicevaluationalongsidethe multicenter randomizedclinicaltrial of 
endovasculartreatment for acute ischemicstrokein The Netherlands 

Resultsof the MR CLEAN trial

Lucie van den Berg, OlvertBerkhemer, Puck Fransen, Debbie Beumer,

Hester Lingsma, Wim van Zwam, Robert van Oostenbrugge, 

Aadvan der Lugt, Charles Majoie, DiederikDippel, YvoRoosand Marcel Dijkgraaf

for the MR CLEAN investigators

Presentedat MrCleanHealth EconomicsWorkshop, 2017
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Mean differences between intervention and control groups in societal costs 

(Y-axis) by QALYs (X-axis) after 1,000 bootstrap replications

Savescost

Saveshealth
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T is copy is for personal use only.  
To order printed copies, contact reprints@rsna.org

T is copy is for personal use only.  
To order printed copies, contact reprints@rsna.org

ORIGINAL RESEARCH Å HEALTH POLICY AND PRACTICE

I
schemic stroke ranks among the most cost-intensive dis-

eases in all Western countries. Its currently estimated 

direct and indirect annual costs in the United States are 

$33 billion (1), which are projected to increase by 100%  

in the year 2030 (2). Regarding acute stroke treatment in 

patients with occlusions of the large vessels of the anterior 

circulation, several randomized controlled trials (RCTs) 

in 2015 and 2016 demonstrated clinically signiýcant 

beneýts of latest-generation endovascular therapy (EVT) 

in addition to standard care (SC), which includes intra-

venous thrombolysis where applicable, over SC for short-

term functional outcome (3ï8) and intermediate-term 

quality of life (9,10). By adopting the health care per-

spectives of different countries, cost-effectiveness analyses 

based on the results of these RCTs showed EVT+SC to be 

generally cost-effective (11ï15).

Patient age is long known to be an independent pre-

dictor for poorer functional outcomes in patients with 

acute ischemic stroke (16,17). Owing to this fact, pa-

tients older than 80 years of age were excluded in three 

out of six of the initial RCTs on EVT+SC (6ï8). How-

ever, a recent meta-analysis (18), which also considered all 

RCTs that included patients over 80 years, showed that 

the odds ratio for a favorable outcome in patients treated 

with EVT+SC was highest in the subgroup of patients 

older than 80 years. Nevertheless, older patients had over-

all higher risks of mortality and lower chances of achiev-

ing functional independence irr espective of treatment.

Although patient age is not considered by the current 

guidelines for treatment selection (19), age is known to 

negatively affect the decision making toward treatment 

in clinical practice (20,21). T e recent meta-analysis data 

Cost-effectiveness of Endovascular Therapy for 
Acute Ischemic Stroke: A Systematic Review of the 
Impact of Patient Age

Wolfgang G. Kunz, MD Å Myriam G. Hunink, MD, PhD1 Å Konstantinos Dimitriadis, MD, MBA Å  
T omas Huber, MD Å Franziska Dorn, MD Å Felix G. Meinel, MD Å Bastian O. Sabel, MD Å  
Ahmed E. Othman, MD Å Maximilian F. Reiser, MD Å Birgit Ertl-Wagner, MD, MHBA Å  
Wieland H. Sommer, MD, MPH Å Kolja M. T ierfelder, MD, MSc

From the Departments of Radiology (W.G.K., T.H., F.G.M., B.O.S., M.F.R., B.E., W.H.S., K.M.T.), Neurology (K.D.), and Neuroradiology (F.D.), University Hospital, 

LMU Munich, Marchioninistr 15, 81377 Munich, Germany; Departments of Radiology and Epidemiology, Erasmus University Medical Center, Rotterdam, the Nether-

lands (M.G.H.); Institute for Diagnostic and Interventional Radiology, University Medical Center Rostock, Germany (F.G.M., K.M.T.); and Department of Radiology, 

Eberhard Karls University of Tuebingen, Tuebingen, Germany (A.E.O.). Received December 12, 2017; revision requested February 15, 2018; ýnal revision received March 

13; accepted March 19. Recipient of the RSNA Trainee Research Prize in the category ñHealth Service, Policy and Researchò for an education exhibit at the 2016 RSNA 

Annual Meeting. Address correspondence to W.G.K. (e-mail: wolfgang.kunz@med.lmu.de).

Current address:
1Center for Health Decision Sciences, H arvard T. H. Chan School of Public Health, Harvard University, Boston, Mass.

Conþicts of interest are listed at the end of this ar ticle.

See also the editorial by Derdeyn in this issue.

Radiology 2018; 288:518ï526  Å https://doi.org/10.1148/radiol.2018172886  Å Content codes:  

Purpose: To determine the impact of patient age on the cost-effectiveness of endovascular therapy (EVT) in addition to standard 
care (SC) in large-vessel-occlusion stroke for patients aged 50 to 100 years in the United States.

Materials and Methods: A decision-analytic M arkov model was used to estimate direct and indirect lifetime costs and quality-adjust-
ed life years (QALYs). Age-dependent input parameters were obtained from the literature. Deterministic and probabilistic sensitivity 
analysis for age at index stroke were used. T e willingness-to-pay (WTP) was set to thresholds of $50 000, $100 000, and $150 000 per 
QALY. T e study applied a U.S. setting for health care and societal perspectives. Incremental costs and effectiveness were derived from 
deterministic and probabilistic sensitivity analysis. Acceptability rates at di fferent WTP thresholds were determined.

Results: EVT+SC was the dominant strategy in patients aged 50 to 79 y ears. T e highest incremental effectiveness (2.61 QALYs) 
and cost-savings (health care perspective, $99 555; societal perspective, $146 385) were obtained in 50-year-old patients. I n octo-
genarians (80ï89 years), EVT+SC led to incremental QALYs at incremental costs with acceptability rates of mor e than 85%, more 
than 99%, and more than 99% at a WTP of $50 000, $100 000, and $150 000 per QALY, respectively. In nonagenarians (90ï99 
years), acceptability rates at a WTP of $50 000 per QALY dropped but stayed higher than 85% and higher than 95% at thr esholds 
of $100 000 and $150 000 per QALY.

Conclusion: Using contemporary willingness-to-pay thresholds in the United States, endovascular therapy in addition to standar d 
care reduces lifetime costs for patients up to 79 years of age and is cost-effective for patients aged 80 to 100 years.

É RSNA, 2018

Online supplemental material is available for this article.

Radiology2018; 288:518ς526
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2018;8:e018951

= 19,300 US$/QALY Willingnessto Pay
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Endovasculartreatment of Acute Ischemic
Strokeis:
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Á ¢ǊŜŀǘƳŜƴǘ Ψbeyond6 hoursΩ

Á [ŀǊƎŜ ƛƴŦŀǊŎǘ ό!{t9/¢{ Җ рύ

Á Mild symptomsόbLI{{ Җ рύ

Á Distalocclusion(M2/M3)

Á Pre-strokemRS> 2

Á Tandem occlusions

Á Vertebrobasilarsystem

Á Aspiration

Á Balloon Guide Catheter

Á NOACs, aspirin, heparinΣΧΦ

Á Bloodpressure, glucose

Á Anestheticmanagement

Á LƳŀƎƛƴƎ ό/¢!Σ /¢tΣ awLΣΧύ

Á IV tPAbeforeendovascularthrombectomy(EVT)

Á Bypass PrimaryStrokecenter

Á Telemedicine

Á Mobile StrokeUnit

Á Etc. etc

Currentresearch

Expandingindication

Improvingtreatment

Optimizelogistics
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UMC Groningen

Isala Klinieken Zwolle

MST Enschede
AMC Amsterdam

UMC Utrecht

St. Antonius Nieuwegein

UMC Nijmegen

LUMC Leiden

Erasmus MC Rotterdam

St. Elisabeth Tilburg

Catharina Eindhoven

MUMC+ Maastricht

Neuro-intervention center 

Amphia Breda

Stroke intervention center 

HAGA Den 

Haag

MC Haaglanden

Rijnstate Arnhem

All Dutch EVT centers 
particpatedin MRCLEAN

10 neuro-interventioncenters
28 InterventionalNeuroradiologists

с Ψstroke-interventioncenters
+40 Interventionalradiologists
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Writing committee

Å173 proposals for substudiessubmitted to the writing cie

Å58 substudiesactive

ÅPublished: 
Å Jansen IGH, Mulder MJHL, Goldhoorn RB. Endovascular treatment for acute ischaemicstroke in routine 

clinical practice: prospective, observational cohort study (MR CLEAN Registry). BMJ. 2018

Å Mulder MJHL et al. Time to Endovascular Treatment and Outcome in Acute Ischemic Stroke: MR CLEAN 
Registry Results. Circulation. 2018

Å van de Graaf RA, Samuels N et al. Conscious sedation or local anesthesia during endovascular treatment 
for acute ischemic stroke. Neurology. 2018

Å Autar ASA et al. High-Resolution Imaging of Interaction Between Thrombus and Stent-Retriever in 
Patients With Acute Ischemic Stroke. J Am Heart Assoc. 2018

Å Zhang G et al. Operator Versus Core Lab Adjudication of Reperfusion After Endovascular Treatment of 
Acute Ischemic Stroke. Stroke. 2018 

Å van Os HJA et al. Predicting Outcome of Endovascular Treatment for Acute Ischemic Stroke: Potential 
Value of Machine Learning Algorithms. Front Neurol. 2018 

Å Goldhoorn RB et al. Safety and Outcome of Endovascular Treatment in Prestroke-Dependent Patients. 
Stroke. 2018

Å>10 substudiesΨǎǳōƳƛǘǘŜŘΩ
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Å EVT beyond6 hrs

Å Posterior circulation

Å Stentretriever/ Aspiration

Å Skipping IV treatment

Å Heparine use

Å Anestheticmanagement

What we soon will know (?)
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Inclusion:
onsetto treatment

Җ с ǳǳǊ

Җ с ǳǳǊ

Җ с ǳǳǊ

Җ мн ǳǳǊ

Җ у ǳǳǊ

n/N > 6 hours

9/500

1/196

49/402

20/206

0/70

79/1374 (5.7%)Total
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AHA guidelines
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7h 18min

HERMES

6h 19min
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7h 18min

HERMES

6h 19min

Collaterals

CTP

CTP

Patientselection
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Thrombectomybeyond6h time window

Co-primary endpoints
N Engl J Med. 2018 Jan 4;378(1):11-21

N EnglJ Med. 2018 Feb 22;378(8):708-718

Common OR (shift on mRS) = 2.77
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DWI or CTP ςclinicalmismatch

Å - 0-ғнм ŎŎ ŎƻǊŜ ƛƴŦŀǊŎǘ ŀƴŘ bLI{{ җ мл όŀƴŘ 
ŀƎŜ җ ул ȅŜŀǊǎ ƻƭŘύ

Å - 0-ғом ŎŎ ŎƻǊŜ ƛƴŦŀǊŎǘ ŀƴŘ bLI{{ җ мл όŀƴŘ 
age < 80 years old)

Å -ом ŎŎ ǘƻ ғрм ŎŎ ŎƻǊŜ ƛƴŦŀǊŎǘ ŀƴŘ bLI{{ җ нл 
(and age < 80 years old)

Å NIHSS > 10

CTP or DWI

Å Core<70 ml, 
mismatch ratio >1.8, 
mismatch volume > 15 ml

Å NIHSS > 6

Inclusioncriteria of the trials
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Median infarct core (ml)

DAWN DEFUSE 3

EVT 7.6 9.4

Control 8.9 10.1

P75 18 25

Calculatedwith

Populationsin the trials
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Stroke. 2016;47:2311-2317.

Vendor Infarct core Tissue at risk

A Philips CBV<2.0mL/100g MTT>145%

B Siemens CBV<1.2mL/100g CBF<35.1mL/100g

C Rapid rCBF<30% Tmax>6sec

PerfusionCT
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(N) aOR(mRs0-2)

All (175) 1.63 (0.94-2.81) 

Mismatch(102) 1.40 (0.67-2.89) 

No mismatch(73) 1.85(0.76-4.45)

(No interaction between mismatch and treatment on the full mRSscale (P=0.62)) 

ïSubstudyin 175 CTP patients(source images available)

ïάMismatchέ usingEXTEND IA criteria
ÅMismatch > 1.2 or absolute > 10ml

ÅIschemic core < 70 ml

Stroke. 2015 Dec;46(12):3375-82

https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+value+of+computed
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Collaterals
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ω In 493 pt collateralscore performed

ω Grade 0 ς3

A: 0 No (0%)

B: 1 Poor(<50%)

C: 2 Moderate (>50)

D: 3 Good(100%)

Stroke. 2016 Mar;47(3):768-76

https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+collateral+status+on
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(N) acOR aOR(mRs0 ς2)

Grade 0 (26) 1.0 (0.1 ς8.7) n / a

Grade 1 (136) 1.2 (0.7ς2.3) 0.8 (0.3ς2.3)

Grade 2 (198) 1.6 (1.0ς2.7) 2.2 (1.1 ς4.5)

Grade 3 (133) 3.2 (1.6 ς6.2) 4.2 (1.9 ς9.3)

P=0.038 P=0.018

Collateralsin MRCLEAN

ωIn 493 pt collateralscore performed

ωGrade 0 ς3

Stroke. 2016 Mar;47(3):768-76

https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+collateral+status+on
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Collateralsin IMS III

ωGrade 1 - 3

ω3 scoring systems

ωNo treatment effect in Grade 1

Advanced imaging: Collaterals

DNS 2016

60
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Advanced imaging

ÅCollateralscore appearsto better predict
treatment effect thanpenumbralimaging
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Stroke. 2017;48:2621-2627.
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J NeurolNeurosurgPsychiatry2018;89:903ς909

554 EVT patients
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Multicenter RCT: EVT versus no EVT

Time window: 6-24 hoursafter onset(or last seenwell)

Device: any(approvedby steering cie)

Å Presenceof poor to goodcollateral flow (CTA)
ï Maximum of 100 patientswith poor collateralflow

A: grade0 = absent

B: grade1 = >0% and<50%

C: grade2 = >50% and<100%

D: grade3 = 100%
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ÅAdaptedDAWN1 / DEFUSE32 criteria:

ÅSmall core(<25ml) on CTP

(p75 of Defuse3)

ÅAND Penumbra > Core
(Defuse3)

ÅAND NIHSS > 10
(DAWN criterion; p75 of Defuse3))

Exclusioncriteria

1. N Engl J Med. 2018 Jan 4;378(1):11-21

2. N EnglJ Med. 2018 Feb 22;378(8):708-718
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Currentinclusions:
226 
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Å EVT beyond6 hrs

Å Posterior circulation

Å Stentretriever/ Aspiration

Å Skipping IV treatment

Å Heparine use

Å Anestheticmanagement

What we soon will know (?)
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J NeurolNeurosurgPsychiatry 2016;87:520ς525.

Stentretriever thrombectomy is safe; RCT needed
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J NeuroIntervent Surg 2019;0:1ς8. doi:10.1136/neurintsurg-2018-014516

BEYOND-SWIFT registry

ORs BAO vs Ant Circ Occlusions
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J NeuroIntervent Surg 2019;0:1ς8. doi:10.1136/neurintsurg-2018-014516

BEYOND-SWIFT registry

ORs BAO vs Ant Circ Occlusions

Better reperfusion rates



Departments of Radiology & Nuclear Medicine ECMINT 3.3

J NeuroIntervent Surg 2019;0:1ς8. doi:10.1136/neurintsurg-2018-014516

BEYOND-SWIFT registry

ORs BAO vs Ant Circ Occlusions

ōǳǘ ƳƻǊŜ ΨŦǳǘƛƭŜΩ ǊŜǇŜǊŦǳǎƛƻƴǎ 

Better reperfusion rates
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Protocol

Acute basilar ar ter y occlusion:
Endovascular Inter vent ions versus
Standard Medical Treatment
(BEST) TrialðDesignand protocol
for a randomized, cont rolled,
mult icenter study

X infeng Liu1, Gelin X u1, Yuxiu Liu2, W usheng Zhu1, Minmin Ma1,
Yunyun X iong1, Wenjie Zi1, Qiliang Dai1, Thomas Leung3,
Bernard Yan4, Stephen Davis4, David S Liebeskind5,
VēËtor M Pereira6 and Raul G Nogueira7;
on behalf of the BEST Tr ial Invest igators

Abst ract

Rat ionale: Endovascular treatment plus standard medical therapy is superior to standard medical therapy alone for

acute anterior proximal intracranial large artery occlusion strokes. The benefit of endovascular treatment in acute

ischemic stroke caused by basilar artery occlusion remains unproven.

Aim: This study compares the safety and efficacy of endovascular treatment plus standard medical therapy versus

standard medical therapy alone in acute ischemic stroke due to basilar artery occlusion.

Design: The study is a multicenter randomized control trial with blinded outcome assessment. A projected total 344

subjects with acute basilar arterial occlusion within 8h of estimated occlusion time will be enrolled over three years in

China. Patients will be assigned to endovascular treatment plus standard medical therapy and standard medical therapy

alone group in 1:1 ratio for study centers.

Study outcomes: The primary outcome measure is a favorable functional outcome, defined as amodified Rankin Score

of 0ï3at 90 days. The primary safety measure is mortality at 90 days.

Tr ial regist rat ion: ClinicalTrials.gov (NCT 02441556).

Summar y: The BEST trial will provide valuable insights into the safety and efficacy of endovascular treatment for acute

ischemic stroke patients with basilar artery occlusion.

Keywords

Thrombectomy, basilar artery, stroke, endovascular treatment, randomized
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EVT+IVT vs IVT
< 6hrs
N=750

EVT vs no-EVT
< 8hrs
N=344 
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BEST trial
Å Terminated prematurely after the enrollment of 131 patientsdue to an excessive 

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

Å Based on itspre-specified intention-to-treat analysis, the BEST trial failed to 
demonstrate a benefit of endovascular therapy (EVT).

Å the as-treated-analysis showed statistically significant better outcomes of patients 
treated with EVT.
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BASICS trial

Aimreducedto 300 patients
Protocol: EVT vsno-EVT

December 6th 2019: 300th patient enrolled
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Å EVT beyond6 hrs

Å Posterior circulation

Å Stentretriever/ Aspiration

Å Skipping IV treatment

Å Heparine use

Å Anestheticmanagement

What we soon will know (?)
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Aspiration
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Aspiration
77

Therapy
N=96
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Aspiration
78

Therapy
N=96

OR: 1.4

P=0.44
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Aspiration
79

Therapy
N=96

OR: 1.4

P=0.44

N=381
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Aspiration
80

Therapy
N=96

OR: 1.4

P=0.44

P value = 0.53

N=381
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Aspiration
81

Therapy
N=96

OR: 1.4

P=0.44

P value = 0.53

N=381

THERAPY: Failedto show benefit of Aspirationcompared
to IV thrombolysis.
ASTER: Failedto show improvedrecanalisationwith
Aspirationfirst comparedto stentretrieverfirst
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Lancet 2019; 393: 998ς1008
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Lancet 2019; 393: 998ς1008

*non-inferiority test
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ά/hat!{{ ǎƘƻǿŜŘ ǘƘŀǘ ǘƻǘŀƭ 
device cost was significantly less 
with the aspiration first pass 
ŀǇǇǊƻŀŎƘΦέ
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ApirationvsAspiration+ Stentretrievr

Presentedat ESOC 2019
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ClinNeuroradiol(2018) 28:327ς338
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ÅmTICI3 with onepass

Stroke. 2018;49:660-666
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242/412 (59%):  mTICI3
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Holygrail?

ÅFirst Pass Effect: mTICI3 in onepass

ÅCombinedDistalaspirationwith stentretriever(+balloon guide 
catheterandproximalaspiration)
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Å EVT beyond6 hrs

Å Posterior circulation

Å Stentretriever/ Aspiration

Å Skipping IV treatment

Å Heparine use

Å Anestheticmanagement

What we soon will know (?)
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Potential disadvantages of IVT

Å Increased risk of symptomaticICH andother hemorrhages

Å Thrombus migration

Å Toxicity, blood brain barrier disruption

Å (Delay in start EVT

Å IVT [rtPA] is expensive)
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Potential advantages of IVT

Å Early reperfusion

Å Facilitate mechanical thrombectomy

Å Effect on distal emboli

ÅOption if mechanical thrombectomy not possible or not 
successful
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IVT vs no-IVT before EVT

Å DIRECT MT China

Å MRCLEAN NoIV The Netherlands

Å SWIFT DIRECT International (Switzerland)

Å DIRECT Safe International (Australia)

Å SKIP Japan
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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.direct-mt.com
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ÅSkipping IVT before EVT leads to 10% absolute increase 
in good outcome

ÅTest for non-inferiority

Å Only patients directly admittedto EVT center

ÅN = 540

https://mrclean-noiv.nl


