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Updated Development of 
Emergent Management in 

Acute Ischemic Stroke



#9393468
98y/o male
Hx of AF under Dabigatran 110mg bid, CAD, HTN, BPH

Suffered from acute onset of left limb weakness, facial 
palsy, slurred speech on 12/12 20:30

Visited ER at 22:18
BP: 202/91mmHg
NIHSS at ER: 10

Case Sharing



CTA



CTA

 Right ICA occlusion



20:30 S/S 
onset

22:18 ER 
arrival

22:42 CTA

23:13 
Idarucizumab 

23:28 IV rt-PA

Idarucizumab 5g was given, followed by rt-PA 
0.6mg/kg.

Activate EVT simultaneously   



EVT

Pre s/p stenting Post dilatation

 Aspiration with Sofia catheter x2
 Enterprise stent 4x30mm placement
 Post dilatation with balloon angioplasty



Post-operative care

Keep sBP <120mmHg
Tirofiban loading + low dose maintenance for 24 

hours.
Followed by DAPT with aspirin + clopidogrel
Atorvastatin 20mg qd

Tirofiban was stopped after 16h dripping due to 
UGI bleeding. 

PPI was started.
DAPT: cilostazol instead of aspirin for 2 days



24h Brain CT



1/23 Discharge
Clear consciousness
NIHSS = 5
mRS = 4
No NG tube 

2/1 & 2/25 OPD f/u
Clear consciousness; Oriented
NIHSS = 3; walk with small steps for <50m
CTA f/u: Right proximal ICA 60-70% stenosis



1990 2000 20101980

 Antiplatelet
 Brain CT/MRI
 Sonogram

 Stroke Unit
 IV rt-PA

 DOACs
 Endovascular 

thrombectomy

Advance in Stroke Care



IV rt-PA

~1/3 of unfavorable 
outcome

~10x of 
symptomatic ICH 

(6%)
~10% in Asian American



Saver, et al., Stroke 2009

Time is Brain – IVT  

(NNTB: 3.4)

(NNTB: 4.3)

(NNTB: 6.7)

(NNTB: 18.4)



Bhatia et al., Stroke 2010;41:2254-2258

IV rt-PA is associated with low
recanalization rate in proximal a. occlusion

CTA database

N=216





Endovascular  Thrombectomy

ESCAPEEXTEND-IA

MR CLEAN

SWIFT-PRIME REVASCAT
NEJM 2015





Goyal, et al, The Lancet 2016;387:1723-1731



Saver, et al, JAMA 2016;316:1279-1288

Time is Brain - EVT



前循環在發作內8小時內、後循環在發作後24

小時內。

 影像診斷為顱內大動脈阻塞，包括內頸動脈(ICA)、

大腦中動脈的第1及第2段(M1&M2)、大腦前動脈

(ACA)、基底動脈(BA)和脊椎動脈(VA)。

 美國國衛院腦中風評估表(NIH Stroke Scale)評分≥8 

and ≤30。

台灣顱內動脈內取栓健保給付條件



Penumbra Infarct core

Tissue-Based Selection

rCBV rCBF MTT Tmax



Time-based to Tissue-based patient selection



THAWS WAKE-UP ECASS4 EXTEND

Selection tools DWI/FLAIR DWI/FLAIR DWI/PWI
DWI/PWI
CBF/Tmax

Time of onset
4.5H from 
wake-up

4.5H from 
wake-up

4.5-9H
WUS

4.5-9H
WUS

mRS 0-1 (OR) 0.97 1.61 (p=0.02) NA 1.44 (p=0.04)

mRS 0-2 (OR) 0.97 NA 1.34 1.36 (p=0.02)

sICH 1.4 vs 0%
2 vs 0.4% 
(P=0.15)

1.6 vs 0%
6.2 vs 0.9% 

(p=0.05)

Mortality 2.8 vs 3.3%
4.1 vs 1.2%

(P=0.07) 
11% vs 6.8% 11.5 vs 8.9%

IVT with rt-PA in extended TW



EVT in extended TW

DAWN DIFFUSE 3

Selection tools Clininal-Core
RAPID

CBF/Tmax

Time of onset 6-24H 6-16H

mRS 0-2 RD 33% OR 2.67

sICH 7 vs 4% 6 vs 3%

Mortality 14 vs 26% 19 vs 18% 



2019 AHA/ASA guidelines

Tissue-based patient selection is 

supported by current guidelines

IVT

EVT



Is rt–PA still necessary in 

such an EVT era?



Bridging 

Therapy

Direct

EVT

Faster initial 
reperfusion therapy

Supported by current 
guidelines

Fragmentation of 
thrombus? 

Reduce embolus in 
new territory?

Faster door to 
puncture time

IAT alone is cheaper
IV rt-PA provides no 

additional benefits?
IV rt-PA increases BBB 

disruption 
increases bleeding?



What did previous studies say?

Stroke 2021;52:356–365BT vs DT

Updated meta-analysis
30 studies, N=12,082

OR=1.48
(1.38-1.62)

OR=1.18
(1.01-1.38)

OR=1.40
(1.30-1.52)

Is bridging therapy still necessary?



What did current guidelines say?

2019 ASA/AHA guideline

2019 TSS guideline

Is bridging therapy still necessary?



DIRECT - MT vs DEVT vs SKIP

MR CLEAN - NO IV

SWIFT - DIRECT

JAMA 2021; 325: 244-253
JAMA 2021;325: 234-243

N Engl J Med 2020; 382:1981-1993

Is bridging therapy still necessary?

RCTs data have been published：



DIRECT-MT SKIP DEVT MR CLEAN-NO IV SWIFT DIRECT

Main inclusion
criteria

Age ≥18 years, mRS
of 0
or 1 before
onset
ICA, MCA-M1,
or M2 occlusion on
CTA
NIHSS: ≥2
ASPECTS: no limit
Onset to IV rt-PA
≤4 hours 30 min

Age ≥18 and <86 years,
mRS of 0, 1 or-
2 before onset
ICA or MCA-M1
occlusion on CTA
or MRA
NIHSS: ≥6
ASPECTS: DWI ≥5, CT ≥6
Onset to puncture <4 
hours

Age ≥18 years, mRS of 
O or 1 before
onset
ICA or MCA-M1
occlusion on CTA
or MRA
NIHSS: no limit
ASPECTS: no limit
Onset to 
randomization ≤4
hours 15 min

Age ≥18 years, mRS of 
0
or 1 before
onset
ICA or MCA-M1
or proximal M2
occlusion on CTA or 
MRA
NIHSS: ≥2
ASPECTS: no limit

Age ≥18 years, mRS of 
O or
1 before
onset
ICA or MCA-M1
occlusion or both on 
CTA or
MRA
NIHSS of ≥5 and <30
ASPECTS: DWI/CT ≥4
Onset to 
randomization ≤4
hours 15 min

Treatment MT (n=327)
IVT before MT (n=329)

MT (n=101)
IVT before MT (n=103)

MT (n=116)
IVT before MT (n=118)

MT (n=273)
IVT before MT (n=266)

MT (n=201)
IVT before MT (n=207)

rt-PA Alteplase, 0.9 mg/kg Alteplase, 0.6 mg/kg Alteplase, 0.9 mg/kg Alteplase, 0.9 mg/kg Alteplase, 0.9 mg/kg

Country China Japan China Europe
North America and 
Europe

Study Design Non-inferiority, Non-inferiority Non-inferiority
Superiority (non-
inferiority
as secondary outcome)

Non-Inferiority

Non-inferiority
margins

mRS shift with a non-
inferiority margin OR 
0.80

mRS 0-2 with a non-
inferiority margin OR of 
0.74

mRS 0-2 with a non-
inferiority margin of 
10%

mRS shift with a non-
inferiority margin OR 
0.80

mRS 0-2 with a non-
inferiority margin of 
12%

Result
non-inferiority 
shown

non-inferiority NOT 
show

non-inferiority shown
Neither superiority nor 
non-inferiority shown

non-inferiority NOT 
show

DIRECT-SAFE…



• Hyperdense artery sign  at CT Stroke 2020; 51: 3182–3186



Take Home MessagesThank you for your attention!

 DOAC, IVT, EVT are the 3 major progress in IS 

treatment in the recent decades.

 Time is brain!

 The era of tissue-based selection for 

reperfusion therapy.

 Bridging therapy is still the current standard.

 Direct EVT might be considered in certain 

patients (fast availability, large clot burden, easy 

approach…). 


