
 
Management of Acute Ischemic Stroke 

 
The management of acute ischemic stroke involves several phases and considerations: 
 

(1) Ensuring Medical Stability à maintaining airway, breathing, circulation 
(2) Reperfusion Therapy à determining eligibility for thrombolytic therapy or mechanical 

thrombectomy à most effective approaches for salvaging ischemic brain tissue 
 

§ TPA (alteplase) à within 4.5 hours after symptom onset. 
Update (2022): Tenecteplase (TNKase) is not FDA-approved for ischemic  
stroke; however, there is high-quality evidence that as a single bolus of 
0.25 mg/kg (max: 25 mg) over 5 seconds, it has similar efficacy and 
safety outcomes compared with alteplase. 

§ Mechanical thrombectomy à indicated for patients with a large artery 
occlusion who can be treated within 6 hours after symptom onset 
NOTE: eligible patients should receive alteplase without delay even if 
thrombectomy is being considered. 
 

(3) Additional Antithrombotic Drugs: Antiplatelets and Anticoagulants 
(4) Moving to Treat Underlying Pathophysiologic Basis of the Stroke 

 
THROMBOLYTIC THERAPY: ALTEPLASE (ACTIVASER) 
 

• Goal: restore blood flow to the regions of brain that are ischemic but not yet infarcted 
• Alteplase à mainstay of treatment for acute ischemic stroke, provided that treatment 

is initiated within 4.5 hours of clearly defined symptom onset (“time last known well”) 
• Prior to alteplase, all patients require confirmation of the following: 

o diagnosis is acute ischemic stroke à CT 
o treatment is commencing within the required 4.5 hour time window, defined as 

the time last seen normal or at baseline 
o there is a persistent, measureable neurologic deficit à NIHSS 
o eligibility criteria (see table) 
o serum glucose must be checked to rule out hypoglycemia as cause of 

neurologic deficit (diabetics à maintain BG 140-180 mg/dL) 
o CT / MRI is without hemorrhage or other contraindication 
o blood pressure parameters are met à reduce risk of intracerebral hemorrhage 

§ requirement for alteplase: SBP < 185 / DBP < 110  
§ antihypertensives of choice: Nicardipine 5-15 mg/hour IV infusion / 

Labetalol 10-20 mg IVP, may repeat x 1 dose 
o two large bore IV lines are in place 
o accurate body weight has been determined (for alteplase dosing) 

 

ALTEPLASE DOSE 
• 0.9 mg/kg of actual body weight (ABW), with a maximum dose of 90 mg 

o 10% of the dose is given as an IV bolus over 1 minute and the remainder  
is infused over 1 hour 

Update (2022) 
Tenecteplase (TNKase) 
 
• not FDA-approved for 

ischemic stroke; however, 
high quality evidence 
indicates that a single IV 
bolus has similar efficacy 
and safety outcomes 
compared to alteplase. 
 

• dose: 0.25 mg/kg (max. 25 
mg) IVP over 5 seconds. 

  



ALTEPLASE (cont.) 
 

• NOTE: Anticoagulants (i.e., warfarin, DOACs, UFH, LMWH) and antithrombotic 
agents or antiplatelet agents (i.e., ASA, clopidogrel) should NOT be administered 
for at least 24 hours after alteplase 

o CT / MRI should be obtained 24 hours after alteplase is initiated before 
starting treatment with antiplatelet or anticoagulant agents 

 
ALTEPLASE COMPLICATIONS: Intracranial Hemorrhage (ICH) and Angioedema 

 
• Intracerebral Hemorrhage (ICH): risk is 5-7% with alteplase started within 4.5 

hours of acute ischemic stroke onset 
Treatment of ICH 
(1) stop alteplase infusion 
(2) obtain a stat CT / MRI 
(3) obtain blood samples for type and crossmatch, PT, aPTT, platelet count, 

and fibrinogen levels 
(4) if confirmed by CT/MRI, then treat with the following agents: 

a. cryoprecipitate: 10 units to increase levels of fibrinogen and factor VIII 
b. platelets: 6 – 8 units for patients with PLT < 100,000 
c. anti-fibrinolytic agents: (1) aminocaproic acid IV  

and/or (2) tranexamic acid IV 
d. vitamin K as adjunctive therapy for patients on warfarin prior to 

alteplase treatment 
e. protamine IV 1 mg for every 100 units of heparin for patients 

receiving UFH (unfractionated heparin) in the preceding 4 hours 
 

• Angioedema: risk 1-8% of patients treated with alteplase 
Treatment of Angioedema 
(1) stop alteplase infusion 
(2) maintain airway à endotracheal intubation if edema poses high risk in 

orolingual angioedema  
(3) meds in rapid sequence: 

a. methylprednisolone (Solu-Medrol) 125 mg IVP 
b. diphenhydramine (Benadryl) 50 mg IVP 
c. famotidine (Pepcid) 20 mg IVP 

(4) epinephrine 0.3 ml (0.3 mg) IM if needed (note: may increase BP & bleeding) 
 
ANTIPLATELET AGENTS 
 

• ACC/AHA/NIH: ASA (160-325 mg/day) is the only antiplatelet agent that has been 
established as effective for the very early treatment (within 48 hours) of acute 
ischemic stroke 

o ASA à COX-inhibitor à inhibits thromboxane A2 à blocks platelet aggregation 
à reduces formation of thrombi à reduces risk of stroke 



 
ANTIPLATELET AGENTS (cont.) 
 

o ASA may be given rectally for patients with acute stroke who are NPO or have 
not had screening for dysphagia  

o Clopidogrel (Plavix) is an alternative for patients intolerant or allergic to ASA 
 

• Dual antiplatelet therapy (DAPT) remains largely unproven  
o Dual antiplatelet therapy with ASA plus clopidogrel for 90 days (followed by 

antiplatelet monotherapy) may be considered for patients with symptomatic 
atherosclerotic intracranial large artery stenosis 

 
ANTICOAGULATION 
 

• ACC/AHA: guidelines state that urgent anticoagulation is NOT recommended for the 
treatment of patients with acute ischemic stroke or TIA à increased risk of bleeding  

• Atrial Fibrillation and Cardioembolic Stroke 
o For patients with acute cardioembolic stroke or TIA who are at high risk for 

short-term recurrent stroke due to intracardiac thrombus, some experts favor 
anticoagulation in patients with a small brain infarct and no evidence of 
hemorrhage on brain imaging 

§ NIHSS > 15 generally have a large infarct à increased risk of bleeding 
with anticoagulation 

o NOTE: Anticoagulation should not be given for the first 24 hours following 
treatment with alteplase (TPA) 

o UFH (unfractionated heparin): weight-based nomogram for heparin infusion is 
initiated without a heparin bolus 

o Enoxaparin (Lovenox) is an alternative to UFH with equal efficacy and 
advantages in administration and monitoring 

§ Enoxaparin (Lovenox) 1 mg/kg SC Q12H 
Primary Prevention 
of stroke aims to prevent a stroke 
before it ever happens. 
 
Secondary Prevention 
of stroke aims to reduce 
recurrence of a stroke after it has 
already occurred. 
 
CASE STUDY 
A patient is admitted with atrial 
fibrillation. Which anticoagulation 
regimen(s) is (are) indicated for 
the primary prevention of stroke in 
this patient? 
 

(A) Enoxaparin 1 mg/kg SC Q12H 
(B) Heparin (UFH) 5000 UNIT IV 

bolus, then 1000 UNITS/HR 
infusion. 

(C) Heparin (UFH) 1000 UNITS/HR 
(D) A & B 
(E) A & C 
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DOSING CONSIDERATIONS 

Enoxaparin (Lovenox) Dosing 

Anticoagulant Dosing 

Enoxaparin 1 mg/kg SC Q12H à CrCl > 30 ml/min 

Enoxaparin 1 mg/kg SC Q24H à CrCl: 15-30 ml/min 

• If CrCl < 15 ml/min à use UFH drip (i.e., Heparin Infusion) 

DVT Prophylaxis (DVT PPX) 

Enoxaparin 40 mg SC Q24H à CrCl > 30 ml/min 
 

Enoxaparin 30 mg SC Q24H à CrCl: 15-30 ml/min 
 

If CrCl < 15 ml/min à use UFH: Heparin 5000 UNITS SC Q12H 
 
 

Onset of Action 
 

• UFH, Enoxaparin, DOAC’s à provide immediate anticoagulant effects. 
• Warfarin à Although an INR of 2-3 may be seen in approx. 3 days, this 

does not represent therapeutic anticoagulation since clotting factors 
with longer half-lives must also be depleted. So, warfarin requires 
bridging with UFH (Heparin Infusion) or enoxaparin for approx. 5 days 
for a complete therapeutic response and thromboembolic protection.   

 
Renal Considerations 
 

• Warfarin and UFH are recommended in patients with renal failure  
and patients on hemodialysis since warfarin and UFH are hepatically 
eliminated. 

• Note: In patients with severe or ESKD (end-stage kidney disease)  
with CrCl of 15-29 ml/min not requiring hemodialysis, it’s considered 
appropriate by most experts to use either warfarin or  
apixaban (Eliquis) 2.5 mg PO BID for non-valvular atrial fibrillation. 
• Apixaban is dosed 5 mg PO BID unless patient has 2 of  

the following: Cr > 1.5 mg/dL, Age > 80, or body wt. < 60 kg.  
(Official Labeling / FDA) 
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GENERAL APPROACH TO ANTITHROMBOTIC THERAPY 
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ANTITHOMBOTIC THERAPY FOR ACUTE CARDIOEMBOLIC STROKE 

 

 
 
 
 
 
 
 

 
 
 

 

WITH INTRACARDIAC THROMBUS



 
COAGULATION PATHWAYS 
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