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Trials of Alteplase & Tenecteplase (status 04/2024)

Wang L, J Am Heart Assoc 2024, https://doi.org/10.1161/JAHA.123.031692
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Since 2024, most already published! ►

https://doi.org/10.1161/JAHA.123.031692
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Thrombolysis < 4.5h ➔ Always without CI

Emberson J, Lancet 2014, https://doi.org/10.1016/S0140-6736(14)60584-5 / Berge E, Eur Stroke J 2021, https://doi.org/10.1177/2396987321989865

Figure 1. Pooled odds ratio for excellent outcome (mRS 0–1) in patients treated with IVT vs. 

control in the 0–4.5 h time window. The numbers and the ORs for the two times subgroups 

are from the individual patient data meta-analysis of nine RCTs by Emberson et al.

https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1177/2396987321989865


Tenecteplase

0.25mg / kg max 25mg (bolus 5-10 sec)
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Lin J, Brain Commun 2025, https://doi.org/10.1093/braincomms/fcaf164

https://doi.org/10.1093/braincomms/fcaf164
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Tenecteplase < 4.5h

Palaiodimou L, Neurology 2024, https://doi.org/10.1212/WNL.0000000000209903 / CATALYST-TNK interim analysis indicates non-inferiority of tenecteplase versus alteplase in ischaemic stroke

6

Efficacy: TNK ≥ ALT

sICH: TNK ≈ ALT

Better recanalization before EVT

https://doi.org/10.1212/WNL.0000000000209903
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
https://neuronewsinternational.com/catalyst-tnk-interim-analysis-tenecteplase-wsc-2025/
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Which thrombolytic in a Drip & Ship model?

Palaiodimou L, Ther Adv Neurol Disord 2025, https://doi.org/10.1177/17562864251378833 / Mohamed A, Int J Stroke 2022, https://doi.org/10.1177/17474930211013285

Tenecteplase 

better before EVT

https://doi.org/10.1177/17562864251378833
https://www.google.com/search?q=https://doi.org/10.1177/17474930211013285
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Alamowitch, European Stroke Journal 2023, https://doi.org/10.1177/23969873221150022

8

https://doi.org/10.1177/23969873221150022


Thrombolysis 4.5 ‒ 9h 

and Wake up stroke
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Stroke 4.5 – 9h, unknown onset, perfusion imaging (Alteplase)

Campbell BCV, Lancet 2019, https://doi.org/10.1016/S0140-6736(19)31053-0

Berge E, Eur Stroke J 2021, https://doi.org/10.1177/2396987321989865

MMR > 1.2

 sICH (5% vs 1%)

https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1177/2396987321989865
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Thomalla G, Lancet 2020, https://doi.org/10.1016/S0140-6736(20)32163-2

Berge E, Eur Stroke J 2021, https://doi.org/10.1177/2396987321989865

Wake-up stroke (Alteplase)

MMR > 1.2

 sICH (3% vs 1%)

https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1177/2396987321989865
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Neuroimaging: DWI-FLAIR mismatch vs Core/Perfusion mismatch

WAKE-UP : Thomalla G (2018) https://doi.org/10.1056/NEJMoa1804355 ECASS-4 : Ringleb P (2019) https://doi.org/10.1177/1747493019840938 EOS IPMA : Thomalla G (2020) https://doi.org/10.1016/S0140-6736(20)32163-2

EXTEND : Ma H (2019) https://doi.org/10.1056/NEJMoa1813046 IPMA : Campbell BCV V (2019) https://doi.org/10.1016/S0140-6736(19)31053-0

https://doi.org/10.1056/NEJMoa1804355
https://doi.org/10.1177/1747493019840938
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1016/S0140-6736(20)32163-2
https://doi.org/10.1056/NEJMoa1813046
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
https://doi.org/10.1016/S0140-6736(19)31053-0
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3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf (eso-stroke.org)

https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf
https://eso-stroke.org/wp-content/uploads/3.-ESO-Webinar-TNK_DDAY_2023_SAlamowitch-.pdf


Late IV thrombolysis 4.5 – 24h  (>9h)
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Alteplase >4.5h, perfusion imaging, no IVT planned

Zhou Y, JAMA 2025, https://doi.org/10.1001/jama.2025.12063

HOPE trial

China

NIHSS 4-26

Pre-mRS 0-1

Perfusion CT

• Core ≤70ml

• MMR ≥1.2

• MM volume ≥10ml

No / EVT refusal

All vessels included

15

https://www.google.com/search?q=https://doi.org/10.1001/jama.2025.12063
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Alteplase >4.5h, no IVT planned, Posterior circulation

Yan S, N Engl J Med 2025, https://doi.org/10.1056/NEJMoa2413344

EXPECTS trial

China

NIHSS ≥1

Pre-mRS 0-1

Posterior circulation

PC-ASPECT ≥7

No / EVT refusal

https://doi.org/10.1056/NEJMoa2413344
https://doi.org/10.1056/NEJMoa2413344


||

 Meta-analysis of 8 RCT

- Many Chinese trials

 NIHSS ≥6 (mostly)

 LVO y/n, EVT y/n

 N=3068

 Tenecteplase vs BMT

 Results

-  Early neurological improvement

-  Reperfusion

- No effect on mRS 0-1 outcome, mRS 0-2 slightly better

- No added value when EVT performed

-  sICH

17décembre 2025

Tenecteplase >4.5h, perfusion imaging

Hagag A, Eur J Med Res 2025, https://doi.org/10.1186/s40001-025-03466-7

TWIST

TRACE-2

TIMELESS

TRACE-III

TEMPO-2

EXIT-BT

CHABLIS-T II

ETERNAL-LVO

Perfusion imaging !

(in most studies)

• Core ≤ 70ml

• MMR ≥ 1.8 

• MM volume ≥ 15ml

https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7
https://doi.org/10.1186/s40001-025-03466-7


IV thrombolysis under DOAC
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IVT under DOACs

Meinel T, JAMA Neurol 2023, https://doi.org/10.1001/jamaneurol.2022.4782

https://doi.org/10.1001/jamaneurol.2022.4782
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Meinel T, Stroke 2025, https://doi.org/10.1161/STROKEAHA.125.051384

https://doi.org/10.1161/STROKEAHA.125.051384


Bridging IVT before EVT
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Bridging IVT before EVT

Leung T, N Engl J Med 2025, https://doi.org/10.1056/NEJMe2506729 / Qiu Z, N Engl J Med 2025, https://doi.org/10.1056/NEJMoa2503867

Patel A, Lancet 2023, https://doi.org/10.1016/S0140-6736(23)01142-X

ALTEPLASE

DEVT

DIRECT-MT

SKIP

MR CLEAN-NO IV

SWIFT DIRECT

DIRECT-SAFE

22

BRIDGE-TNK Trial

https://doi.org/10.1056/NEJMe2506729
https://doi.org/10.1056/NEJMoa2503867
https://doi.org/10.1016/S0140-6736(23)01142-X
https://doi.org/10.1016/S0140-6736(23)01142-X
https://doi.org/10.1016/S0140-6736(23)01142-X
https://doi.org/10.1016/S0140-6736(23)01142-X
https://doi.org/10.1016/S0140-6736(23)01142-X
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Qiu Z, N Engl J Med 2025,

https://doi.org/10.1056/NEJMoa2503867

TENECTEPLASE

BRIDGE-TNK Trial

https://doi.org/10.1056/NEJMoa2503867
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Gottlieb M, Cochrane Database Syst Rev 2025, https://doi.org/10.1002/14651858.CD015721.pub2

ALTEPLASE

DEVT

DIRECT-MT

SKIP

MR CLEAN-NO IV

SWIFT DIRECT

DIRECT-SAFE

No evidence of difference 

between MT vs IVT+MT

https://doi.org/10.1002/14651858.CD015721.pub2


EVT

Mechanical thrombectomy (MT)
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EVT for LVO < 8h or WUS (anterior circulation)

WUS = Wake up stroke

Yu, Frontiers in Neurology 2019, https://doi.org/10.3389/fneur.2019.00502

https://doi.org/10.3389/fneur.2019.00502
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Stroke is an emergency, act FAST !

Emberson J, Lancet 2014, https://doi.org/10.1016/S0140-6736(14)60584-5 / Saver JL, JAMA 2016, https://doi.org/10.1001/jama.2016.13647

IVT: max 4.5h EVT: max 8h

In most cases, prognostic is time dependent

https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1016/S0140-6736(14)60584-5
https://doi.org/10.1001/jama.2016.13647


EVT large cores

20% of LVO strokes
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https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg

https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg
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Sarraj A, Stroke 2025, https://doi.org/10.1161/STROKEAHA.125.050402

https://doi.org/10.1161/STROKEAHA.125.050402
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ATLAS meta-analysis, WSC 2025
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Low ASPECT (0-2) remains a critical condition!

Costalat V, N Engl J Med 2024, https://doi.org/10.1056/NEJMoa2314063 / Li M, N Engl J Med 2024, https://doi.org/10.1056/NEJMc2406965

mRS 4-6 = 86% !

mRS 4-6 = 59% !
LASTE

Need for better selection!

«Salvage of penumbral

brain tissue represents

one mechanism

underlying the benefit

of thrombectomy». 
Li M, NEJM 2024

https://doi.org/10.1056/NEJMoa2314063
https://doi.org/10.1056/NEJMc2406965
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EVT for DMVOs
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Rodriguez-Calienes A, Front. Stroke 2023, https://doi.org/10.3389/fstro.2023.1242961

DMVO concept

https://doi.org/10.3389/fstro.2023.1242961
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EVT for DMVOs

https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg

https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg
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Jhou HJ, J Am Heart Assoc 2025, https://doi.org/10.1161/JAHA.125.042299

No clinical benefit (outcome)

sICH

https://doi.org/10.1161/JAHA.125.042299


|| 38décembre 2025

Is the outcome device dependant? Aspiration vs Stent Retriever

Meyer L, Stroke 2022, https://doi.org/10.1161/STROKEAHA.121.037792 / Shobha N, Front Neurol 2021, https://doi.org/10.3389/fneur.2021.735899

https://doi.org/10.1161/STROKEAHA.121.037792
https://doi.org/10.3389/fneur.2021.735899
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EVT in ACA occlusion ? Meta-analysis

Bhatia S, J Stroke Cerebrovasc Dis 2025, https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.108208

mTICI scores 2b-3 mRS 0-2

https://doi.org/10.1016/j.jstrokecerebrovasdis.2024.108208
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ACA EVT (TOPMOST registry)

Meyer L, Radiology 2023, https://doi.org/10.1148/radiol.220229

https://doi.org/10.1148/radiol.220229


IVT / EVT in low NIHSS <6
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Zhang Y, JAMA Neurol 2025, https://doi.org/10.1001/jamaneurol.2025.4152

➔ Is mRS a good surrogate marker of treatment efficacy?
➔ Clinical presentation of cortical vascular territories is highly variable
➔ DAPT seems to win the mRS contest

➔ Safety issue: sICH and stroke progression

42

https://doi.org/10.1001/jamaneurol.2025.4152
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Olthuis S, Neurology 2025, https://doi.org/10.1212/WNL.0000000000213515 / Marto JP, Neurology 2025, https://doi.org/10.1212/WNL.0000000000213442

➔ EVT does not improve clinical outcome vs MM

43

https://doi.org/10.1212/WNL.0000000000213515
https://doi.org/10.1212/WNL.0000000000213442
https://doi.org/10.1212/WNL.0000000000213442
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https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg

https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg
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Very late EVT > 24h

Nguyen, International Journal of Stroke 2023, https://doi.org/10.1177/17474930231208817

https://doi.org/10.1177/17474930231208817


IA thrombolysis after EVT
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Post-EVT IA thrombolysis trials

Guo Y, Int J Surg 2025, https://doi.org/10.1097/JS9.0000000000002404

47

https://doi.org/10.1097/JS9.0000000000002404
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Results (3m mRS 0-1) according to thrombolytics and circulation

Doheim M, Ann Neurol 2025, https://doi.org/10.1002/ana.70021 

https://doi.org/10.1002/ana.70021
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tPA or TNK? ➔ tPA ranked better!

Palaiodimou L, Eur J Neurol 2025, 

https://doi.org/10.1111/ene.70270

https://doi.org/10.1111/ene.70270
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IA thrombolysis after EVT

ISC 2025

50



Posterior circulation EVT

BA, VA, PCA
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https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg

https://twitter.com/XiaochuanHuo/status/1527695190554685441?s=20&t=rjfUwQR4_BdqXr0R4Qntvg


BEST: Liu & Nogueira, Lancet Neurol 2020; BASICS: Langezaal & van der Hoeven, NEJM 2021

ATTENTION: Tao NEJM 2022; BAOCHE: Jovin NEJM 2022

Does thrombectomy work (vs. «BMT») 
in basilar artery occlusion ?

0.5 1.0 2.0 4.0

No endovascular   Favoring   → Endovascular

BASICS (0-6 hours) RR: 1.18 (0.92-1.50)

BEST (0-8 hours) aOR: 1.74 (0.81-3.74)

ATTENTION (0-12 hours)    aRR: 2.06 (1.46-2.91)

BAOCHE (6-24 hours) aRR: 1.81 (1.26-2.60)

http://t3.gstatic.com/images?q=tbn:ANd9GcRha1eHDCMJE2tVL9A916DSc9QMGqJ5TZEgOvpsYfeZiO-3g7JNyeJHL1uM

http://www.google.ch/images?q=tbn:ANd9GcTJm45rM7MyspTIgmrZY2Vxgd6m834RsUdEQ-DW0kaeVUZWd6GICMeNFA

UNIL

32%

18%

30%

79%

Thrombolysis rate

→EVT seems to work in Asian patients with moderate-to-severe deficits, 

limited early ischemic changes, and limited thrombolysis rates

From P. Michel, CHUV
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http://www.unil.ch/central
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Malik A, BMC Neurol 2022, https://doi.org/10.1186/s12883-022-02953-2
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https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
https://doi.org/10.1186/s12883-022-02953-2
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R. Nogueira, Lancet 2025, https://doi.org/10.1016/S0140-6736(24)01820-8

Control EVT Total

55

https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
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VERITAS: Subgroup analysis

R. Nogueira, Lancet 2025, https://doi.org/10.1016/S0140-6736(24)01820-8

https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
https://www.google.com/search?q=https://doi.org/10.1016/S0140-6736(24)01820-8
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