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The StakesTHE STAKES

Gomez CR. J Stroke Cerebrovasc Dis 2018.

Ganti L. Int J Emerg Med 2025
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• Explain how data-driven innovations have advanced stroke management
• Identify emerging technologies transforming stroke care
• Integrate new research and evolving guidelines into practical clinical decision-making

Objectives
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Mark’s Story of 30 Minutes
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Stroke is a Systems Disease
Stroke ≠ Neurologist Problem

Stroke = System Design Opportunity
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Stroke is Predictable

Lapchak P et al. Trans Stroke Res 2017.
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Six Decisions

Detect
Image
Decide
Reperfuse
Stabilize
Prevent
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Neuroanatomy That Matters

Motor

Speech

Vision

Balance
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• VAN, FAST-ED, RACE
• Early recognition = earlier reperfusion
• Detection begins before CT

Detect: The Moment That Changes Everything

Eng M et al. Curr Atheroscler Rep 2017.
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Image: CT Head

Courtesy: Radiopaedia
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Finding the Enemy

Image: CTA

Courtesy: Radiopaedia
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CT + AI: Find the Enemy Quicker
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Tissue over Time

Image: CTP

Albers GW et al. New Engl J Med 2018.
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Reperfuse: IV Thrombolysis for Ischemic Stroke

Warach SJ et al. Stroke 2022.
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Reperfuse: IV Thrombolysis in Ischemic Stroke

Tenecteplase vs Alteplase

• Higher specificity for fibrin (14-fold)
• Greater fibrinogen preservation (10-fold)
• Reduced binding to plasminogen activator inhibitor-1 

(80-fold greater resistance)
• Longer half-life 

• Administered in a single dose over 5 seconds
• Shorter half-life alteplase is what mandates hour-

long infusion
• Gaps between bolus and infusion for alteplase

• ≥ 5 min in 80% of patients
• Results in substantially lower achieved 

serum levels and clinical effectiveness

Yogendrakumar V et al. Stroke 2023.
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Expanding the Window to 24 Hours: IV Thrombolysis
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Tenecteplase vs Alteplase

IV Thrombolysis at Allina Health: Cost

95% bootstrap CIWeighted95% bootstrap CIUnweighted

Costs in 12/2023 dollars (negative indicates saved $)

[-$4,522, -$3,922]-$4,141[-$4,519, -$3,900]-$4,136Thrombolytic Drug Cost, Difference in Medians 

[-$15,031, $7,251]-$3,213[-$17,020, $4,176]-$7,031
Total Hospital Encounter Charges, Difference in 
Medians 

Treatment effect (positive indicates benefit)

[-8.31, 12.53]2.44[-7.46, 13.26]2.85Home Discharge, % Difference

Incremental Cost-Effectiveness Ratio

[-$10,818, $11,515]-$1,700[-$11,526, $11,022]-$1,451Drug Cost Difference / Home Discharge % Difference

[-$14,228, $12,968]-$1,319[-$18,297, $15,398]-$2,466Total Charge Difference / Home Discharge % Difference
Asaithambi G et al. Preprint. 
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Catheter-
Directed 

Thrombolysis

Mechanical 
Thrombectomy

1st Gen

Mechanical 
Thrombectomy

2nd Gen

Mechanical 
Thrombectomy 

3rd Gen

Mechanical Thrombectomy: The Modern Miracle
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Number Needed to TreatTherapy
2.8Thrombectomy for Ischemic Stroke
2Decompressive Hemicraniectomy for Stroke
2.5Defibrillation for Cardiac Arrest
5Goal Directed Therapy for Sepsis
8Thrombolysis for Ischemic Stroke ≤ 3 hours
15Thrombolysis for Ischemic stroke 3-4.5 hours
11Ipratropium and beta-agonist nebulizer for asthma
17PCI for high-risk STEMI
42Aspirin for STEMI
53Antibiotics for rheumatic fever
77Bariatric surgery on mortality in obesity

Thrombectomy in Ischemic Stroke

Kamal N et al. Br J Neurosurg 2018.
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Hemorrhagic Stroke Interventions: ICH

ENRICH Investigators. New Engl J Med 2024.
MIND Investigators. JAMA 2025. 
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• Aneurysm Treatment
• Clip
• Coil
• Flow diversion

• Intra-saccular (WEB)
• Parent vessel

• Vasospasm
• Transcranial Doppler
• EEG

Hemorrhagic Stroke: SAH
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Stabilize: Lives

Blood pressure monitoringBlood pressure monitoring

Dysphagia screeningDysphagia screening

Early mobilizationEarly mobilization

Delirium preventionDelirium prevention

Reduce mortalityReduce mortality

Poor outcome: OR 0.77 (95% CI 0.69-0.87)

Death: OR 0.76 (95% CI 0.66-0.85)

Langhorne P et al. Cochrane Database Syst Rev 2020.
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• Atrial fibrillation detection
• Antithrombotic optimization
• Blood pressure control
• LDL < 70
• PFO closure in select patients

Prevention: The Long Game
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• Early intensive 
rehabilitation improves 
ADLs

• SSRIs help in avoiding 
post-stroke depression 

Stabilize: Rehabilitation

p-valueAdjusted OR (95% 
CI)p-valueUnadjusted OR 

(95% CI)
Stroke/Depression 
Status

ReferenceNo 
Stroke/Depression

<0.0010.03 (0.03, 0.04)<0.0010.04 (0.03, 0.05)No Stroke/No 
Depression

<0.0010.04 (0.02, 0.10)<0.0010.04 (0.01, 0.10)Stroke/No 
Depression

0.0051.86 (1.21, 2.85)0.0481.55 (1, 2.39)Stroke/Depression
Asaithambi et al. Preprint. 

Vivistim
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Workflows: Choreography Matters

Ospel JM et al. J Neurointervent Surg 2023. 

Credit: Tom Pennington, 2013. 
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• In 2025, 4320 patients
• Telehealth: >8000 calls
• 250 thrombectomies
• 30% received reperfusion treatment
• Decrease unnecessary transfers
• Thousands of miles saved

Workflows: Allina Health Stroke Program
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• ReMEDy-2: DM199 (kallikrein)
• Vasodilation to the microcirculation in the ischemic penumbra to avoid apoptosis

• Acupuncture in Aphasia
• Promote brain functional reorganization in language networks

• Neuroprotection
• Targeted temperature
• Magnesium
• Nerinetide
• Minocycline??

• Stem cells

The Next Frontier: Patient-Centric
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The Next Frontier: Clinician-Centric

Heart rate variability among stroke clinicians

Alexandrou M et al. J Invasive Cardiol 2025.

• Waste 1 minute = 1.9 million neurons 
• Save 1 minute = 1.8 healthy life

• We know the neuronal and functional benefit, but for every minute saved in door to needle time, how much 
are we saving in operational cost?
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Time-Driven Activity-Based Costing

The Next Frontier: Enterprise-Centric
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Coming Together

35
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TIME IS BRAIN
DATA IS POWER

TEAMS SAVE LIVES
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