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Objectives

By the end of this presentation, audience members should be able to:

- Assess systemic fibrinolytic strategies for acute ischemic stroke

- Compare pharmacologic differences between alteplase and 
tenecteplase

- Evaluate literature supporting current guideline recommendations for 
both alteplase and tenecteplase



Abbreviations
ÅAIS- acute ischemic stroke
ÅAMI- acute myocardial infarction
ÅAWP- average wholesale price
ÅLVO- large vessel occlusion
ÅmRS- modified Rankin score
ÅMT- mechanical thrombectomy
ÅNIHSS- National Institute of Health Stroke Scale
ÅrtPA- recombinant tissue plasminogen activator (alteplase)
ÅsICH- symptomatic intracerebral hemorrhage
ÅSK- streptokinase
ÅTICI- thrombolysis in cerebral infarction scale
ÅTNKase - tenecteplase



Heart - Brain Continuum

https://www.mayoclinic.org/diseases - conditions/heart - attack/symptoms - causes/syc - 20373106#dialogId25989895
https://www.mayoclinic.org/diseases - conditions/stroke/multimedia/img - 20116029

https://www.mayoclinic.org/diseases-conditions/heart-attack/symptoms-causes/syc-20373106#dialogId25989895
https://www.mayoclinic.org/diseases-conditions/stroke/multimedia/img-20116029


History of Acute Myocardial 
Infarction Management

Å1800s- bed rest
Å1958- streptokinase first used to treat AMI
Å1990- GISSI- 2- streptokinase vs alteplase 
ÅAlteplase works as well, less bleeding. Preferred.
ÅSK activates plasminogen independent of fibrin - bleeding

Å1993- GUSTO- I- accelerated rtPA vs traditional rtPA has survival 
benefit over SK
Å1997- GUSTO- IIb- PCI vs accelerated rtPA
Å1999- ASSENT- 2 Ьsingle bolus tenecteplase vs accelerated rtPA
ÅSimilar efficacy, less bleeding with tenecteplase

CurrCardiolRep. 2016 Jan;18(1):5.
Lancet. 1999 Aug 28;354(9180):716-22.



History of Acute Ischemic Stroke 
Management

Å1500s- Apoplexy - ̥̣̠̜̖̄ ̠̗ ˸̠̕Я̤ ̙̟̒̕
Å1992- pilot study for rtPA
Å˵̠̤̖̤ я ˡ˟˩˦ ̞̘ˠ̜̘ ̞̪̒ ̡̧̞̣̠̖̚ ̟̖̦̣̠̝̠̘̔̚ ̤̥̥̦̤̒ ˙̙̘̙̖̣̚ ̠̤̖̤̕ 

significantly increase hemorrhage)
Å1995- NINDS- first demonstrated benefit of rtPA for ischemic 

stroke
Å1996- Streptokinase evidence failure
Å2005 - Tenecteplase in AIS - dose finding for stroke
Å2015- MR CLEAN, ESCAPE, SWIFT PRIME, EXTEND- IA, REVASCAT
ÅDawn of mechanical thrombectomy

Semin Neurol. 2018 Apr;38(2):208-211. ; Stroke. 1992 May;23(5):632-40.; N EnglJ Med. 1995 Dec 14;333(24):1581-7.; 
Cochrane Database Syst Rev. 2014 Jul 29;2014(7) ; Stroke. 2005 Mar;36(3):607-12. ; 
Ann EmergMed. 2017 Feb;69(2):192-201.; Lancet Neurol. 2018 Dec;17(12):1121-1132



Alteplase
ÅRecombinant form of human tissue plasminogen activator 
Å30+ years of clinical experience

ÅBolus + infusion
ÅPlasma levels of enzyme rapidly increase, systemically activates 

plasminogen
ÅSystemic plasmin generation causes decreased levels of circulating 

plasminogen, fibrinogen, and Ŭ2- antiplasmin
ÅBleeding

Activase (alteplase) Mechanism of Action

Clinical cardiology vol. 24,9 (2001): 577-84



J ThrombHaemost. 2004 Apr;2(4):541-6.



Drawbacks of alteplase

ÅShort half life
ÅBleeding risk
ÅLimited efficacy
ÅProlonged time to treatment, poor collaterals, and thrombus size 

greater than 8 mm
ÅComplicated dosing

Stroke. 2011;42(6):1775ï1777



Tenecteplase

https://www.stemi-care.com/metalyse/biochemistry
Clinical cardiology vol. 24,9 (2001): 577-84



Background
Alteplase Tenecteplase

FDA- approved 
indications

AIS, pulmonary embolism, 
STEMI STEMI

Dose (AIS) 0.9 mg/kg 0.25 mg/kg

Administration 1 min bolus + 
60 min infusion 5 sec IV push

Fibrin selectivity ++ +++

Fibrinogen depletion ++ +

Half - life ~6 min ~24 min

Cost (AWP) $10,560 per 100 mg vial $7463 per 50 mg vial



Determining Efficacy

Modified Rankin Scale
0 No symptoms

1 No significant disability, can carry out all 
activities

2 Slight disability, independent ADLs

3 Moderate disability, requires some help, 
but can walk unassisted

4 Moderate severe disability, unable to 
perform ADLs or walk independently

5 Severe disability, requires constant nursing 
care and attention, bedridden, incontinent

6 Dead



Determining Efficacy

Case courtesy of Dr Francis Fortin, Radiopaedia.org, rID: 72230 Case courtesy of RMH Core Conditions, Radiopaedia.org, rID: 28678



Determining Efficacy

NIHSS Acute NIHSS day 7 mRS 90 days mRS яˣ ˪ˡ ˵̪̤̒

TICI 0 13.0 (3Ь23) 12.5 (1Ь42) 4 (0 Ь6) 36%
TICI 1 12.5 (5Ь26) 7.5 (1Ь25) 3 (0Ь6) 45%
TICI 2 14.0 (4Ь20) 3.0 (0 Ь25) 1 (0Ь5) 63%
TICI 3 14.5 (8Ь21) 2.5 (0Ь12) 1 (0Ь6) 60%

TICI 0 TICI 1 TICI 2 TICI 3

Stroke. 2005 Oct;36(10):2121-5
Stroke. 2004 Jan;35(1):109-14.


