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Objectives

1. Outline the management of acute stroke including treatment time 
points

2. Outline the workup of acute stroke. 
3. Describe secondary prevention strategies for acute stroke



Overview

• Acute Ischemic Stroke
• Hyperacute therapy
o tPA
o Endovascular therapy

• Stroke Hospitalization/Workup
o Management
o Workup

• Secondary Prevention
o Antiplatelets
o (Afib/DOACs)
o (PFO)
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Current Literature: 
Hyper Acute Therapies for Acute Ischemic Stroke

IV tPA (recombinant tissue-type plasminogen activator)
• 0 – 3 hours:   NINDS trial, 1995
• 3-4.5 hours:   ECASS3, 2007
• (>4.5 hours there is some early evidence:  WAKE-UP, 2018: EXTEND, 2019)

Endovascular Mechanical Thrombectomy
• 0 – 6 hours:  MR CLEAN, REVASCAT, SWIFT PRIME, EXTEND-IA, ESCAPE, 2015
• 6-18/24 hours:  DAWN/DEFUSE3, 2017-2018



Acute Stroke Treatment Timeline of studies
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Poll: 

A 75 yo man woke up with left hemiplegia. Last seen normal was 12 hours 
ago. Noncontrast head CT is normal. CTA shows no large vessel 
occlusion. Is he a candidate for TPA? 
a. Yes
b. No 
c. Need more information 



(Includes MR CLEAN, REVASCAT, SWIFT-PRIME, EXTEND-IA, ESCAPE)

EVT
NNT = 2.6
0-6 h window





DEFUSE 3 and DAWN Trials NNT = 2.8 



PERFUSION:

GREEN: DELAYED ARRIVAL OF CONTRAST OF MORE
THAN 6 SECONDS LIKELY TO PROGRESS TO
INFARCTION IF REPERFUSION DOES NOT OCCUR

PINK: CEREBRAL BLOOD FLOW OF <30%, LIKELY TO
BE IRREVERSIBLY INJURED

MISMATCH VOLUME: POTENTIALLY SALVAGEABLE
TISSUE

MISMATCH RATIO



Current Literature: 
Hyper Acute Therapies for Acute Ischemic Stroke

IV tPA (recombinant tissue-type plasminogen activator)
• 0 – 3 hours:   NINDS trial, 1995
• 3-4.5 hours:   ECASS3, 2007
• (>4.5 hours there is some early evidence:  WAKE-UP, 2018: EXTEND, 2019)

Endovascular Mechanical Thrombectomy
• 0 – 6 hours:  MR CLEAN, REVASCAT, SWIFT PRIME, EXTEND-IA, ESCAPE, 2015 (second-generation stent 

retriever device for proximal thrombus up to 6 hours after LKW)
• 6-18/24 hours:  DAWN/DEFUSE3, 2017-2018 (select patients with large territory still at risk, benefit from EVT 

up to 18/24h)



Poll:

A 40 yo man admitted to a tertiary care hospital with aspiration pneumonia 
after an overdose develops acute onset of hemiparesis and aphasia 
witnessed by the nurse. Head CT is normal. CTA shows left M1 
occlusion. Last known well 4 hours ago. In addition to permissive 
hypertension and maintenance of normothermia and normoglycemia what 
is the best management strategy? 
a. IV tPA
b. IV tPA and endovascular mechanical thrombectomy
c. Supportive care only 



Poll: 

75 yo woman with DM2, HTN presents with aphasia and R sided 
weakness, Last known well was 20 hours ago, CTA shows left M1 
occlusion, CT perfusion shows a large mismatch, with a small core and 
large territory at risk for infarct. Is the patient a candidate for mechanical 
thrombectomy? 
a. Yes
b. No



Management and Hospitalization of Stroke Patients
Management:

• Permissive HTN
• Normothermia
• Normoglycemia

Hospitalization:
• Workup for Etiology
• Determine the best secondary prevention (based on etiology)
• Additional testing: 30 day ATM, hypercoag testing



Workup
• Brain imaging (MRI preferred, HCT if not possible, TIA definition)
• Vessel imaging (CTA vs MRA head/neck, carotid/TCD)
• EKG, telemetry 48 h
• Cardiac Imaging (TTE, +/- bubble study, TEE)
• Stroke labs: fasting lipid panel (goal LDL <70), HgA1C



N Engl J Med 2016;374:2065-74



N Engl J Med 2016;374:2065-74





Poll:

A 52 yo man with no prior medications is treated with tPA for a ischemic 
stroke secondary to large vessel atherosclerosis and is ready for 
discharge. He was started on aspirin and Plavix during the admission. What 
antiplatelet agent(s) should he be discharged on? 
a. Aspirin 81 mg daily
b. Aspirin 325 mg daily
c. Aspirin 81 mg daily and clopidogrel 75 mg daily indefinitely
d. Aspirin 81 mg indefinitely and clopidogrel 75 mg for three months 
e. Clopidogrel 75 mg daily indefinitely



Antiplatelet Agents

- Aspirin 81 mg 
- Clopidogrel 75 mg
- Aspirin 25mg + dipyridamole 200 mg BID
- Cilostazol 100 mg BID
- Ticagrelor 90mg BID



Antiplatelet Failure
Limited data on antiplatelet choice after a stroke or TIA in patients 
already on aspirin.

Meta analysis in 2017 suggests patients do benefit from either 
switching agents, or a short course of dual antiplatelet therapy. 

HR 0.7 (CI 0.54 – 0.92)

Stroke. 2017;48:2610-2613.



Dual Antiplatelet Therapy
The duration of dual antiplatelet therapy depends on the 
indication:

1) ASA + Plavix for 3 weeks after minor stroke or TIA

2) ASA +  Plavix for 3 months for large artery 
atherosclerosis



CHANCE Trial
First large, randomized trial of dual antiplatelet therapy after 
TIA or minor stroke
Plavix for 90 days + plus Aspirin for 21 days vs Aspirin alone
Strokes occurred in 11.7% of the ASA group vs 8.2% in dual 
therapy (HR 0.68, CI 0.57 – 0.81, P <0.001)
No difference in hemorrhage
But… study done in China. Applicable to US population? 

N Engl J Med. 2013;369:11-19. 



CHANCE Trial

N Engl J Med. 2013;369:11-19. 

Probability of Survival 
Free of Stroke. 



POINT Trial
Aspirin + Plavix for 3 months after minor stroke or TIA 
reduces early recurrent stroke.

HR 0.75, CI 0.59 – 0.95, p=0.02
Most recurrent strokes occurred in the first week
Increased risk of bleeding, HR 2.3, but occurred later in 
the study

N Engl J Med. 2018;379:215-25.



POINT: Aspirin + Plavix for 3 weeks after minor stroke 
or TIA reduces early recurrent stroke.

N Engl J Med. 2018;379:215-25.



POINT: Risk of hemorrhage increases after 30 days

N Engl J Med. 2018;379:215-25.



Antiplatelets for Large Artery Atherosclerosis

SAMMPRIS: Trial of aggressive medical therapy vs stenting in 
intracranial atherosclerosis  significantly favored medical therapy
ASA 325 + Clopidogrel 75 x 90 days, high dose statin, aggressive blood 
pressure control, diabetic treatment, diet & exercise

Lancet. 2014 Jan 25;383(9913):333-41.



Adding Cilostazol for Long Term DAPT

ASA 81 mg OR clopidogrel 75 mg + cilostazol 100 mg BID
HR of 0.49 (CI 0.3 – 0.76), p=0.001 compared to monotherapy
No increase in bleeding complications

Lancet Neurol. 2019 Jun;18(6):539-548. 



SUMMARY
Dual antiplatelet for 21-30 days for minor stroke 

or TIA is reasonable

Dual antiplatelet for 90 days for large artery 
atherosclerosis

Can consider cilostazol if dual antiplatelet 
necessary for > 90 days



Additional discussion
Timing of starting anticoagulation
Role of heparin drip
Cardiac monitoring, ATM, ILR
PFO discussion
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