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Thrombolysis

• First approved therapy for 
acute ischemic stroke in 1996

• In 2012-2018, 11.8% of 
ischemic strokes treated with 
tPA

• Improved functional outcomes 
and decreased mortality





Alteplase

Thrombolytic agent FDA approved for acute 
ischemic stroke, pulmonary embolism, acute MI, 
and occluded catheters. 
Initial half life = 5 min
Dose: 0.9 mg/kg given (10% given as IV bolus 
over 1 minute and 90% given as infusion over 1 
hour)
Adverse reactions: Bleeding, Angioedema, 
Anaphylaxis, Fever





Alteplase Trials for Ischemic Stroke

1995

NINDS (1995): 0-3 hr window with disabling 
symptoms

2008

ECASS (2008): 3-4.5 hr window 

2018

WAKE-UP (2018): Unknown last known well 
with MRI DWI/FLAIR mismatch

2019

EXTEND (2019): 4.5 – 9 hr window using CT or 
MRI perfusion mismatch



Tenecteplase

Also a thrombolytic and tissue 
plasminogen activator
Increased fibrin specificity which decreases 
systemic plasminogen activation and 
degradation of circulating fibrinogen
Initial half life: 20-24 minutes
Adverse reactions: Bleeding, Arrhythmia (in 
use for coronary thrombolysis), 
Angioedema, Anaphylaxis





Tenecteplase vs Alteplase for Acute Ischemic Stroke

2010

TNK S2B: No difference in 90-day 
neurologic outcomes between 
standard dose alteplase and 0.1 mg/kg 
or 0.25 mg/kg tenecteplase in 0-3 hr
window

2012

TAAIS: Tenecteplase 0.25 mg/kg 
outcomes superior to standard dose 
alteplase in 0-6 hr window (25 patients 
enrolled)

2015

ATTEST: Tenecteplase 0.25mg/kg 
outcomes in 0-4.5 hr window 
equivalent to standard dose alteplase 
with trends toward better neuro 
outcome in tenecteplase group

2017

NOR-TEST: Tenecteplase 0.4mg/kg 
outcomes equivalent to standard dose 
alteplase in 4.5 hr from onset or from 
wake-up window

2018

EXTEND IA-TNK: Better reperfusion 
and neurologic functional outcomes in 
Tenecteplase 0.4mg/kg in 0-4.5 hr 
window prior to thrombectomy





The right drug at 
the right time?
• Pharmacokinetics
• Trial results
• Practical considerations: 

Cost/Dosing
• Covid-19 Pandemic
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Better pharmacokinetics

Differs from alteplase by 
3 amino acids
14x greater fibrin 
specificity
10x greater fibrinogen 
preservation
80x resistance to 
plasminogen activator 
inhibitor-1 (PAI-1)



TNK in the 4.5 hour window (ATTEST-2)

Reported at World Stroke Congress (Oct 2023)
Completed in UK
Comparing alteplase 0.9mg/kg vs Tenecteplase 0.25mg/kg 
TNK group had better odds for good 90-day mRS 1.07 (0.90-
1.27) but not superior to alteplase
TNK did meet criteria for non-inferiority
No significant differences in safety or mortality



TNK in the 4.5 hr window (TRACE-2)

Lancet March 2023
Enrolled 1430 patients in China
Primary outcome 90-day mRS 0-1
TNK met non-inferiority criteria 
but not superiority criteria



TNK in the 4.5 hr
window (AcT)

Pragmatic, registry-linked, non-
inferiority trial (Lancet 2022)
1600 patients in Canada
Alteplase 0.9mg/kg vs TNK 
0.25mg/kg in 4.5 hr window
TNK meeting non-inferiority 
compared to alteplase for mRS 0-1 at 
90-120 days
No difference in safety outcomes



TNK in the extended window (TWIST)

TNK 0.25 mg/kg vs no 
thrombolysis within 4.5 hrs of 
waking up with stroke symptoms
Eligibility based on non-contrast 
head CT only
No difference in 90-day mRS 0-1 
aOR 1.18 95%CI (0.88-1.58)
No difference in safety outcomes



TNK for Large Vessel Occlusion (EXTEND IA-
TNK)

Tenecteplase 0.25mg/kg vs Alteplase 0.9mg/kg in LVO within 
4.5 hr window
202 enrolled in Australia and New Zealand
Tenecteplase showed higher incidence of reperfusion and 
better 90-day functional outcomes
No difference in symptomatic ICH



TNK for Large Vessel Occlusion (TIMELESS)

TNK 0.25mg/kg vs placebo in 4.5-24 hr window in LVO patients with 
favorable penumbra
Reported from European Stroke Organization Conference May 2023
458 enrolled in US and Canada (77% received thrombectomy)
No difference in 90-day mRS
TNK showed higher rate of complete recanalization (76.7% vs 63.9%)
No difference in safety outcomes



TNK in Practice

Improves workflow for drip and 
ship model
Easier dosing with no gaps 
between bolus and infusion
Less time in the patient room for 
nursing staff (covid exposure)
Lower costs







TNK utilization in TX

• Barriers reported from stroke centers 
in Lone Star Stroke Consortium

• 2021 AHA GWTG – 5310 treated with 
alteplase and 333 with TNK

• $2500 saved/case treated with TNK
• More than $13 million in savings 

annually projected 



So TNK is in and Alteplase is out?

No FDA approval
No evidence of superiority (small studies, mixed results)
Level of evidence (IIB) while trials are ongoing
Best results in LVO which represents only fraction of all 
ischemic strokes



Current AHA/ASA Guidelines



Current AHA/ASA Guidelines
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Ongoing Studies

TEMPO-2: TNK 0.25 mg/kg vs antiplatelet for minor stroke/TIA in the 0-12hr window (Dec 2023)

ETERNAL-LVO: TNK 0.25mg/kg vs standard of care up to 24 hrs with LVO or extracranial ICA stenosis (Dec 
2025)

TIMELESS: TNK 0.25 mg/kg vs placebo in LVO (MCA/ICA) patients in 4.5 – 24 hr window (April 2022) 

CHABLIS-T: TNK 0.25mg/kg vs TNK 0.32 mg/kg in LVO patients (MCA/ICA) patients in 4.5 – 24 hr window 
(Dec 2020)



Summary

Growing recent data supporting non-inferiority of TNK 
TNK performs better for large vessel occlusion and often 
improves door to needle times
Safety and mortality outcomes are similar
More randomized trial results in the next 3-4 years to improve 
level of evidence in the guidelines
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