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Disclosures
Dr. Christopher Streib is the Cerebrovascular Director for M Health Fairview 
and the University of Minnesota Vascular Neurology Fellowship director.

Sarah Engkjer is the Manager for the M Health Fairview Cerebrovascular 
program.

Dr. Streib and Sarah Engkjer will discuss off-label/investigative uses of 
tenecteplase and alteplase.

���������	�
��	������
����
�	��	����
��������	�
����
����	
�
��	��

84



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services
A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

Learning Objectives
1. Understand the differences between Alteplase and Tenecteplase, two 

thrombolytic agents used to treat acute ischemic stroke (AIS)

2. Identify factors that may support tenecteplase utilization for AIS 
thrombolysis, including workflow, pharmacokinetics, and clinical trial data

3. Consider implementation strategies for transitioning from alteplase to 
tenecteplase
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Comparison of
Tenecteplase and 

Alteplase
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Tenecteplase

87

• Tenecteplase (TNK) is produced from native tPA using recombinant DNA

• The TNK protein is modified in three locations giving it a favorable pharmacokinetic and 
pharmacological profile compared to tPA, including:

• 15-fold higher fibrin affinity

• Greater resistance to inactivation by PAI-1 (longer half-life)



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

• First-line fibrinolytic in acute MI (ASSENT-2, 1999)

• Tenecteplase superior to Alteplase in EXTEND-IA TNK and meta-analyses of previous 
RCTs demonstrate non-inferiority with Alteplase

• Tenecteplase is easier to administer and can facilitate treatment/transfer
• Delivered as 5 second push without an infusion (no pump required)

• Cost effectiveness
• According to drugs.com, in the United States, a 50 mg vial of tenecteplase costs 

$6501.99, while a 100 mg vial of alteplase costs $9197.07

• Unlike Alteplase, mixed Tenecteplase that is “wasted” is not replaced by Genentech 

Background
Tenecteplase
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Tenecteplase vs. tPA
Pharmacokinetics
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• Substudy of ATTEST

• 30 patients (100%) were included

• Venous samples obtained: pre-lytic and 3, 12, 24 hours post-lytic

• PT, aPTT

• Fibrinogen, d-dimer, FDP, Plasminogen

• Factor V, PAI-1 activity, F1+2 (prothrombin fragment)

Pharmacokinetics TNK vs. tPA
Huang et al. Coagulation and Fibrinolysis of TNK vs. tPA. Stroke 2015
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Pharmacokinetics TNK vs. tPA

Huang et al. Coagulation and Fibrinolysis of TNK vs tPA. Stroke 2015
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Pharmacokinetics TNK vs. tPA

Huang et al. Coagulation and Fibrinolysis of TNK vs tPA. Stroke 2015
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Pharmacokinetics TNK vs. tPA

Huang et al. Coagulation and Fibrinolysis of TNK vs tPA. Stroke 2015
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Tenecteplase: 2019 AIS Guidelines
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Tenecteplase: 2019 AIS Guidelines
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• Adults living independently otherwise eligible for thrombolysis
• Randomized to 0.4mg/kg TNK, or standard tPA

• Presenting <4.5 hours, or <4.5 hours of wake-up stroke with MRI-FLAIR mismatch

• Open label, blinded endpoint
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TNK vs. tPA in Minor Stroke
Logallo. NOR-TEST. Lancet 2017
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TNK vs. tPA in Minor Stroke
Logallo. NOR-TEST. Lancet 2017
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TNK vs. tPA in Minor Stroke
Logallo. NOR-TEST. Lancet 2017
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Modified Rankin Scale (mRS)
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Modified Rankin Scale (mRS)

Excellent: Independence preserved
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Modified Rankin Scale (mRS)

Excellent: Independence preserved

Non-independent, can ambulate



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services
A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

Modified Rankin Scale (mRS)

Excellent: Independence preserved

Non-independent, can ambulate

cannot ambulate, not bed bound
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Modified Rankin Scale (mRS)

Excellent: Independence preserved

Non-independent, can ambulate

cannot ambulate, not bed bound

Unacceptable: Totally Dependent/Death
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NOR-TEST
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TNK vs. tPA in Minor Stroke
Logallo. NOR-TEST. Lancet 2017
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TNK vs. tPA in Large Vessel Occlusion
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EXTEND-IA TNK
• Adults with mRS ≤ 3

• LVO: ICA, M1, M2, Basilar 
• Thrombolysis within 4.5 hours of stroke
• Endovascular treatment within 6 hours of stroke onset

• Primary outcome was reperfusion > 50% or absence of 
retrievable thrombus at the time of angiogram

• Open label, blinded assessment

107Campbell. EXTEND-IA TNK. NEJM 2018.
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EXTEND-IA TNK: Demographics
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EXTEND-IA TNK: Outcomes
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22% reperfusion

10% reperfusion 81% reperfusion

86% reperfusion 64%
Independent 
Recovery

51%
Independent 
Recovery
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EXTEND-IA TNK: Outcomes

Common Odds Ratio of improved mRS in ordinal analysis: 1.7
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EXTEND-IA TNK: Safety Outcomes
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• Increased reperfusion with TNK despite shorter thrombolysis to arterial 
puncture time (median 48 vs. 110 minutes)

113

TNK in LVO: Basilar Artery Occlusion
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Non-inferiority Meta-Analysis
Burgos. TNK vs. tPA for Acute Ischemic Stroke [Meta-Analysis], Stroke 2019.
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Meta-Analysis: Functional Independence
Burgos. TNK vs. tPA for Acute Ischemic Stroke [Meta-Analysis], Stroke 2019.
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Meta-Analysis: Symptomatic ICH
Burgos. TNK vs. tPA for Acute Ischemic Stroke [Meta-Analysis], Stroke 2019.
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Meta-Analysis with non-inferiority
Burgos. TNK vs. tPA for Acute Ischemic Stroke [Meta-Analysis], Stroke 2019.

Common Odds Ratio of any improvement in mRS: 1.2, but not statistically significant
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Tenecteplase
Dosing
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• 0.1mg/kg or 0.25mg/kg TNK vs. 0.9mg tPA within 6 hours of last known 
well based upon CT Perfusion mismatch and LVO 

• 25 patients randomized to each of the three treatments
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• Adults with first hemispheric 
stroke

• NIHSS > 4 (mean ~14)
• LVO: ACA, MCA, PCA with 

perfusion deficit on CTP
• Open-label, blinded outcome 

assessment

Tenecteplase: Dosing
Parsons.  RCT of TNK vs. tPA. NEJM 2012
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• 0.25mg/kg TNK dose was superior for all efficacy outcomes

• No difference in safety outcomes
121

TNK Dosing: 0.1mg/kg vs. 0.25mg/kg
Parsons et al.  RCT of TNK vs. tPA in Acute Ischemic Stroke. NEJM 2012
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• Same trial design as EXTEND-IA TNK

• Tenecteplase Dosing: 0.25mg/kg (max 25mg) vs. 0.40mg/kg (max 40mg)

• Open label, blinded assessment

122

TNK Dosing: EXTEND-IA TNK Part 2
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TNK Dosing: 0.25mg/kg vs. 0.4mg/kg
Campbell et al.  EXTEND TNK-II
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TNK Dosing: 0.25mg/kg vs. 0.4mg/kg
Campbell et al.  EXTEND-IA TNK Part 2: Safety Outcomes
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Tenecteplase
Planning and 

Implementation
125
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Background

Sub-project of system wide 
ischemic stroke care pathway 
aimed at improving clinical 
outcomes, reducing length of 
stay, and decreasing utilization of 
supplies and staff resources 
spanning all M Health Fairview 
hospitals. 
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Consensus Building

Identify KEY Stakeholders

• Physician champion(s)

• Pharmacy

• Nursing practice-clinical education 
team

• Neuroscience and ED operations 
leaders

• EMR informatics

127

KEY Messaging

• Evidence of equivalence and 
potential superiority

• Cost effectiveness $$$

• Ease of administration
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Determining Standards

Dosing

Tenecteplase dosing 
0.25 mg/kg or 0.4 
mg/kg?

128

Administration

Who will mix?

Do you need a normal 
saline flush order?

Monitoring

Blood pressure 
pre/post administration 
target(s)?

VS and neuro check 
frequency?
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Determining Standards

Dosing

Tenecteplase dosing 
0.25 mg/kg or 0.4 
mg/kg?

 0.25 mg/kg

Max dose 25 mg

129

Administration

Who will mix?

 Pharmacy and RN 
at bedside

Do you need a normal 
saline flush order?

No NS flush order, 
standard practice to 
flush with NS

Monitoring

Blood pressure pre/post 
administration target(s)?

 108/105 mm Hg

VS and neuro check 
frequency?

 Q 15 min x 2 hours, 
then Q 30 x 6 
hours…..
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• Partner with KEY Stakeholders-Department Champions 
• Learning module (PowerPoint) 

• Include KEY messaging
• Compare & Contrast alteplase and tenecteplase

• “Just in Time” education
• 3 minute message x 3 Fridays 

• Post Go-Live support and CELEBRATIONS

Communication and Education
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Example LMS Tenecteplase

• 0.25 mg/kg (actual body 
weight) 
• Maximum dose = 25 mg

• IV push over 5 seconds
• Dispensed in a syringe by 

pharmacy*
• Not compatible with dextrose 

containing fluids.  
• If dextrose containing 

infusion, flush the line 
with NS before and after 
the injection to ensure 
the tenecteplase is fully 
infused.
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Alteplase

• 0.9 mg/kg (actual body weight)
• Maximum total dose = 

90 mg 

• Given in multiple stages
• 10% given as a bolus 

over one minute
• 90% given as an 

infusion over 60 min
• Followed by 50-100 

mL Normal Saline 
flush infused at same 
rate as the alteplase 
infusion

• Dispensed by pharmacy in a 
bolus syringe and infusion bag
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• eRx

Tenecteplase Build
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Additional Considerations

EMR optimization

• Stroke specific 
TNK eRx

• Link eRx and 
monitoring 
orders

133

Documentation

• Update note 
templates

• Replace tPA, 
alteplase with 
general terms, 
IV thrombolytic, 
thrombolysis or 
use both 
tenecteplase & 
alteplase 

Accessibility

• Use alteplase, 
tPA as 
synonyms in 
intranet, policy, 
EMR search 
engines

Data Collection

• Determine 
“standard” 
reason for 
using TNK for 
stroke database 
and registries
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Tenecteplase 
Initial Results
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Alteplase vs. Tenecteplase Utilization 
& Adverse Events
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Conclusions
• All trials of comparing Tenecteplase vs. Alteplase suggest numerical equivalence, non-inferiority, or superiority

• Best evidence for dosing is 0.25mg/kg (max 25mg)

• May be most effective in recanalization of LVO

• Potentially more cost effective, easier to administer

• Not replaced by Genentech if not administered (unlike Alteplase)

• Definitive RCTs are ongoing*

• Build consensus and lean on key stakeholders for implementation

• Anticipate work needed to update protocols, EMR, documentation templates

• Celebrate success early and often!

136



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

Streib@umn.edu

Sengkje1@fairview.org
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