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ODbjectives

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
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Abbreviations

A AIS- acute ischemic stroke

A AMI- acute myocardial infarction

A AWP- average wholesale price

ALVO- large vessel occlusion

AmRS- modified Rankin score

AMT- mechanical thrombectomy

ANIHSS National Institute of Health Stroke Scale
ArtPA- recombinant tissue plasminogen activator (alteplase)
AsICH- symptomatic intracerebral hemorrhage

A SK- streptokinase

ATICI- thrombolysis in cerebral infarction scale
ATNKase- tenecteplase
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Heart - Brain Continuum
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https://www.mayoclinic.org/diseases - conditions/heart - attack/symptoms - causes/syc - 20373106#dialogld25989895
https://www.mayoclinic.org/diseases - conditions/stroke/multimedia/img - 20116029
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History of Acute Myocardial
Infarction Management

A1800s- bed rest
A1958- streptokinase first used to treat AMI

A1990- GISSI 2- streptokinase vs alteplase

A Alteplase works as well, less bleeding. Preferred.
A SK activates plasminogen independent of fibrin - bleeding

A1993- GUSTO- I- accelerated rtPA vs traditional rtPA has survival
benefit over SK

A1997- GUSTO- lIb- PCI vs accelerated rtPA

A1999- ASSENT 2 b single bolus tenecteplase vs accelerated tPA
A Similar efficacy, less bleeding with tenecteplase

Lancet. 1999 Aug 28;354(9180):725.
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History of Acute Ischemic Stroke

Management
A1500s- Apoplexy -~ .. _ . . _ ., ‘_' 4. "7
A1992- pilot study for rtPA
A a | x ] Yo o s o

significantly increase hemorrhage)

A1995- NINDS- first demonstrated benefit of rPA for ischemic
stroke

A1996- Streptokinase evidence failure
A2005 - Tenecteplase in AIS - dose finding for stroke

A2015- MR CLEAN, ESCAPE, SWIFT PRIME, EXTENB, REVASCAT
A Dawn of mechanical thrombectomy

Semin Neurol. 2018 Apr;38(2):2@81. ; Stroke. 1992 May;23(5):632.; NEnglJ Med. 1995 Dec 14;333(24):1581

i x I POWQ RX Cochrane Database Syst Rev. 2014 Jul 29;2014(7) ; Stroke. 2005 Mar;36(2):607
AnnEmergMed. 2017 Feb;69(2):19201.; Lancet Neurol. 2018 Dec;17(12):1-12B2
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Alteplase

ARecombinant form of human tissue plasminogen activator
A30+ years of clinical experience
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1) Recombinant +-PA (alteplase) binds to fibrin in thrombus'(2) converting entrapped

A B O I u S + I nfu S I O n plasminogen to plasmin that'3) initiates local fibrinolysis.

A Plasma levels of enzyme rapidly increase, systemically activates
plasminogen

ASIyster_nic plasmin generation causes decreased levels of circulating
plasminogen, fibrinogen, and U- antiplasmin

A Bleeding

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

AShort half life
ABleeding risk

ALimited efficacy

AProlonged time to treatment, poor collaterals, and thrombus size
greater than 8 mm

AComplicated dosing
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Tenecteplase
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Ala-Ala-Ala-Ala
Asn for for Lys-His-Arg-Arg
Thr at 103 e between 296 and 299

Greater fibrin specificity
than alteplase

Active site Longer plasma half-life than
at 478 alteplase (20 minutes vs 4-6

o . minutes)
Finger
+ 0.5 mg/kg single bolus

<€— 448 4 Resistance to PAI-1
glycosylation —»

e Growth Factor
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Background
| Atepase |  Temecteplase

FDA- approved AlS, pulmonary embolism, STEMI
Indications STEMI

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

Administration L min _bolu:_‘, " 5 sec IV push
60 min infusion

Fibrin selectivity ++

Fibrinogen depletion ++ +
Half - life ~6 min ~24 min

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

National Institutes of Health Stroke Scale score

1a. Level of consciousness 0 = Alert; keenly responsive

1 = Not alert, but arousable by minor stimulation
2 = Not alert; requires repeated stimulation

3 = Unresponsive or responds only with reflex

0 = Answers two questions correctly

1b. Level of consciousness questions:

What is the month?
What is your age?

1 = Answers one question correctly
2 = Answers neither question correctly

Modified Rankin Scale

Open and close your eyes.

1c. Level of consciousness commands:

Grip and release your hand.

0 = Performs both tasks correctly
1 = Performs one task correctly
2 = Performs neither task correctly

0O No symptoms

2. Best gaze

0 = Normal
1 = Partial gaze palsy
2 = Forced deviation

3. Visual

No significant disability, can carry out all
activities

0 = No visual loss

1 = Partial hemianopia

2 = Complete hemianopia
3 = Bilateral hemianopia

4. Facial palsy

Slight disability, independent ADLs

0 = Normal symmetric movements

1 = Minor paralysis

2 = Partial paralysis

3 = Complete paralysis of one or both sides

5. Motor arm

0 = No drift

1 = Drift

2 = Some effort against gravity

3 = No effort against gravity; limb falls
4 = No movement

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

0 = No drift

1 = Drift

2 = Some effort against gravity
3 = No effort against gravity

4 = No movement

Moderate severe disability, unable to

7. Limb ataxia

0 = Absent
1 = Present in one limb
2 = Present in two limbs

perform ADLs or walk independently

8. Sensory

0 = Normal; no sensory loss
1 = Mild-to-moderate sensory loss
2 = Severe to total sensory loss

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

9. Best language

0 = No aphasia; normal
1 = Mild to moderate aphasia
2 = Severe aphasia

3 = Mute, global aphasia

10. Dysarthria

Dead

0 = Normal
1 = Mild to moderate dysarthria
2 = Severe dysarthria

11. Extinction and inattention

0 = No abnormality

1 = Visual, tactile, auditory, spatial, or personal

inattention
2 = Profound hemi-inattention or extinction

Total score = 0-42.




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

TICI O TICI 1 TICI 2 TICI 3

C |NHSSAcute  |NIHSSday7 | mRS 90 days

TICI 0 13.0 (3b23) 12.5 (1b42) 4 (0 b6) 36%
TICI 1 12.5 (5b26) 7.5 (1b25) 3 (0 b6) 45%
TICI 2 14.0 (4 b20) 3.0 (0 b25) 1 (Ob5) 63%
TICI 3 14.5 (8 b21) 2.5 (0 b12) 1 (Ob6) 60%

Stroke. 2005 Oct;36(10):215L

Stroke. 2004 Jan;35(1):140%.



