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Learning Objectives
At then end of this session, participants should be able to:

1. List the current inclusion and exclusion criteria for intravenous 
tissue plasminogen activator (tPA) utilization in acute ischemic 
stroke according to current American Heart Association and 
the American Stroke Association guidelines

2. Discuss relevant clinical information for dosing and 
administering tPA in acute ischemic stroke

3. Describe strategies implemented to decrease the door-to-
needle time to the goal of less than 60 minutes upon arrival in 
the Emergency Department
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AIS Patient Story-HCA

http://abcnews.go.com/WNT/video/husband-stroke-video-helps-doctors-act-quickly-wife-early-signs-health-16483256
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Guidelines for Acute Ischemic Stroke 
(AIS)-A Concise Review
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.

• ED patients with suspected acute ischemic stroke should 
be triaged with same priority as patients with AMI, 
trauma, regardless of the severity of neurological deficits
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.

• Emergency imaging of the brain is recommended BEFORE 
initiating any specific therapy to treat AIS

• Non-contrast-enhanced computed tomography (NECT) or 
MRI is recommended BEFORE IV tPA to exclude intracranial 
hemorrhage

• Imaging should be interpreted within 45 minutes of 
patient arrival in the ED by a physician with expertise in 
reading

• IV tPA is recommended in the setting of early ischemic 
changes (other than frank hypodensity) on CT, regardless 
of extent
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.

• Patients who have elevated blood pressure and are otherwise eligible 
for treatment with tPA, should have blood pressure carefully lowered 
to <185mmHg (SBP) and <110mmHg (DBP) BEFORE fibrinolytic 
therapy is started

• If patient is given medications to
lower BP, clinician should ensure
that BP is stabilized at the lower 
level before beginning tPA and for
at least the first 24h after tPA
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.

• Patients eligible for IV tPA, benefit of therapy is time dependent and 
treatment should be initiated as quickly as possible.  Door-to-needle 
time should be within 60 minutes from ED arrival

• Dose of tPA is 0.9mg/kg, maximum dose 90mg is recommended for 
selected patients who may be treated within 3 hours of onset of 
ischemic stroke

• Eligible patients can be treated in the time period of 3-4.5 hours after 
stroke onset; additional exclusion criteria for this group

• Use of tPA in patients that take direct thrombin inhibitors or direct 
factor Xa inhibitors may be harmful and is NOT recommended unless 
aPTT, INR, platelet count and ECT, TT or appropriate direct factor Xa 
activity assays are normal, or the patient has NOT received a dose of 
these agents for >2 days (assuming normal renal function)
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.
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Guidelines for AIS-A Concise Review

Jauch EC, Saver JL, Adams HP, Bruno A, Connors JJ, Demaerschalk BM, Khatri P, McMullan PW, Qureshi AI, et al.  Guidelines for the early 
management of patients with acute ischemic stroke-a guideline for healthcare professionals from the American Heart Association/American 
Stroke Association.  Stroke. 2013; 44: 870-947.
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.

Extended 3-to-4.5 Hour Window-Recommendations:
• tPA is recommended for carefully selected patients who meet criteria 

and are treated in 3-to-4.5-hour window
• Patients >80 years old presenting in 3-to-4.5-hour window, tPA 

treatment is safe and can be as effective as in younger patients
• Patients taking warfarin and with INR <1.7 who present in the 3-to-4.5 

hour window, tPA appears safe and may be beneficial
• Benefit of tPA for AIS patients with NIHSS score >25 and presenting in 

the 3-to-4.5-hour window is uncertain
• Patients with diabetes and prior history of stroke, presenting in the 3-

to-4.5-hour window, tPA may be as effective as treatment in the 0-to-
3-hour window a reasonable option
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.

Absolute Contraindications-Recommendations:
• In AIS patients with recent severe head trauma (within 3 months), tPA 

is contraindicated
• tPA is contraindicated in patients presenting with symptoms and signs 

most consistent with SAH
• tPA is contraindicated for patients with CT revealing acute intracranial 

hemorrhage
• tPA is contraindicated for patients with BG <50mg/dL
• Safety and efficacy of tPA for AIS patients with platelets 

<100,000/mm3, INR>1.7, aPTT>40 seconds or PT 15 seconds is 
unknown and tPA is NOT recommended
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.

Not Recommended or Potentially Harmful-Recommendations:
• The use of tPA in patients taking direct thrombin inhibitors or direct 

factor Xa inhibitors within last 48 hours has no been firmly established 
but may be harmful

• tPA in patients who have received a treatment dose of LMWH within 
the previous 24 hours is NOT recommended

• tPA in patients who have a history of intracranial hemorrhage is 
potentially harmful

• Patients with a structural GI malignancy or recent bleeding event 
within 21 days of AIS should be considered high risk and tPA is 
considered potentially harmful

• tPA in patients with intra-axial intracranial neoplasm is potentially 
harmful
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.

Not Recommended or Potentially Harmful-Recommendations:
• tPA in patients with giant unruptured aneurysm (>10mm) and 

unsecured intracranial aneurysm is not well established
• Patients presenting with AIS who are known to harbor and unruptured 

and untreated intracranial vascular malformation, the usefulness and 
risks of tPA are not well established

• Patients with history of intracranial/spinal surgery within the prior 3 
months, tPA is potentially harmful

• Patients with symptoms consistent with infective endocarditis, tPA is 
not recommended because of the increased risk of ICH

• tPA in patients with known or suspected to be associated with aortic 
arch dissection is NOT recommended and is potentially harmful
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Guidelines for AIS-A Concise Review

Demaerschalk BM,Kleindorfer DO, Adeoye OM, Demchuk AM, Fugate JE, Grotta JC, Khalessi AA, Levy EI, Palesch YY et al. Scientific rationale for 
the inclusion and exclusion criteria for intravenous alteplase in acute ischemic stroke-a statement for healthcare professionals from the 
American Heart Association/American Stroke Association.  Stroke. 2016; 47:581-641.

Conditions that May Require Urgent Consultation Prior to tPA: 
Recommendations
• tPA may be considered in pregnancy when anticipated benefits of 

treating moderate to severe stroke outweigh the risks of uterine 
bleeding; recommend urgent consultation with OB/GYN, perinatologist

• If there is a history of recent or active vaginal bleeding causing 
clinically significant anemia, urgent consultation with gynecologist is 
probably indicated before a decision about tPA is made

• For patient with major AIS like to produce severe disability and acute 
pericarditis, treatment with tPA may be reasonable; urgent 
consultation with a cardiologist is recommended
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Guidelines for AIS-A Concise Review

HCA Gulf Coast Division-Inclusion and Exclusion Criteria  

 

Inclusion/Exclusion Criteria for ACUTE ISCHEMIC STROKE  
 IV t-PA – Alteplase/Intra-arterial intervention 

Symptom Onset date___ / time___ Time Arrived Hospital: ____   
STAT tPA given@ time ____ (Door to Needle <60 min) 

 

Intravenous (IV) Thrombolysis Inclusion Criteria Yes  
1. Clinical diagnosis of ischemic stroke with measurable neurological deficit presumed due to cerebral ischemia after CT 
excludes Hemorrhage  

  

2. Aged 18 years or older   
3. Time of last known well established to be less than 180 minutes (3 Hours)   
4. Time of last known well established to be less than 270 minutes (4.5 hours) and pt does not have any of the following 
limiting factors (pg 36/37 removal of > 80yo, anticoagulants regardless of INR, and NIHSS, as well as stroke and DM) 

• CT demonstrates multilobar infarction ( hypodensity >1/3 cerebral hemisphere) 

  

Absolute Contraindications:  IV tPA (Alteplase) is contraindicated if ANY of the following are present: Yes  
1. Significant Head Trauma in previous 3 months (#2 pg 22)   
2. Symptom suggestive of Subarachnoid Hemorrhage even with normal CT (#1 pg 35)   
3. Current intracranial hemorrhage (#1 pg 15)   
4. Blood glucose concentration <50mg/dL (2.7mmol/L) (#1 pg31)   
5. Acute bleeding diathesis including but not limited to (#1 pg 18) 

• Platelet count <100,000/mm3 
• Current use of anticoagulant with INR >1.7 (#2 pg 20) or PT >15 seconds or PTT>40 

  

6. Sustained elevated blood pressure (systolic >185mmHg or diastolic >110mmHg)   
Not recommended or Potentially Harmful (Recommend Consultation with Neurologist) Yes  

7. Use of direct factor Xa inhibitors  or direct thrombin inhbitors within last 48 hours (#4 pg 20)   
8. Low Weight Molecular Heparin within the last 24 hours (#3 pg 20)   
9. CT demonstrates multilobar infarction ( hypodensity >1/3 cerebral hemisphere)   
10. History of intracranial hemorrhage (#2 pg 27)   
11. Gastrointestinal malignancy  or hemorrhage within last 21 days (#2 pg25)   
12. Intra-axial cranial neoplasm(#2 pg 28), giant aneurysm >10mm(#1,2 pg 27), AVM (#1 pg28)   
13. Recent intracranial or intraspinal surgery in last 3 months (#1 pg 24)   
14. Infective Endocarditis (#1 pg 24)   
15. Aortic Arch Dissection- Consider CV Surgery Consult (#1 pg 39)   

Conditions that may require URGENT consultation prior to alteplase administration Yes  
16. Moderate to Severe Stroke with Pregnancy- Consult OB/GYN and discuss risk benefits with patient (#1,3 pg 16)   
17. Recent or Current menorrhagia resulting in anemia- Consult OB/GYN and discuss risk and benefits with patient (#3 

pg38) 
  

18. Pericarditis- Consult Cardiology (#1 pg 23)   
All other conditions are relative and should involve a balanced risk of potential bleeding versus 

potential disability discussion with the patient and/ or family member 
Yes  

19. Patient or family refused 
Because stroke is a medical emergency, if patient is not competent and no immediate family is available, it is recommended to 
proceed with alteplase. (pg 42#1) 

  

 
Inclusion Criteria for Endovascular Therapy by Neuro- Interventionalist           Yes  

• Stroke onset less than 4.5 (up to 6 hours in hospitals with endovascular capability)-Goal to groin puncture 6 hours 
• No pre-existing disability 
• NIHSS>6 
• ASPECT score6+ or less than <1/3 MCA territory hypodensity or report: “No acute abnormalities” ie: “clean CT” 
• CTA with ICA, MCA, M1 thrombus  

Patient meets criteria above for endovascular intervention contact in house neurointerventionalist STAT 
If no neurointerventionalist available in house, contact the transfer center immediately and use the term ELVO to 
get emergency transfer. 
 

  

NAME:                                                                                                         DATE:                                           TIME: 
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Clinical Pearls for Dosing and 
Administration of tPA in Acute 
Ischemic Stroke (AIS)
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Clinical Pearls for Dosing and Administration of tPA

Dosing of tPA in Acute Ischemic Stroke:

• The recommended dose of alteplase is 0.9mg/kg IV, with a 
maximum dose of 90mg

• 10% of the total dose is given as an IV bolus over 1 minute, then 
give the remainder of the dose over 1 hour
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Clinical Pearls for Dosing and Administration of tPA

IV tPA administration:

• tPA should be administered as soon as prepared by pharmacy 
and orders have been given by the physician

• Blood pressure and neurological assessments should be 
preformed every 15 minutes during and after the administration 
of tPA for 2 hours, then every 30 minutes for 6 hours, and then 
every hour until 24 hours after completion of treatment
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Clinical Pearls for Dosing and Administration of tPA

IV tPA administration:

• The frequency of BP monitoring needs to be increased if systolic 
BP>180 mmHg or if diastolic BP is >105 mm HG.  
Antihypertensive medications may be used (Labetalol, Cardene) 
to maintain blood pressure at or below these levels

• If the patient has a worsening neurological examination, 
develops a severe headache, acute hypertension, nausea or 
vomiting discontinue the infusion and obtain a stat CT scan
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Clinical Pearls for Dosing and Administration of tPA
IV tPA administration:

• A repeat CT or MRI scan should be ordered 24 hours after the 
completion of tPA prior to starting any anticoagulants or 
antiplatelets 

• Avoid placement of nasogastric tubes, indwelling bladder 
catheters, or intra-arterial pressure catheters during 
administration of tPA if patient can be safely managed without 
them

• Post thrombotic therapy patients are to be admitted to an ICU 
bed for a minimum of 24 hours following treatment for close 
monitoring
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Clinical Pearls for Dosing and Administration of tPA
IV tPA possible complications:

• The most common complication associated with thrombolytic 
therapy is bleeding

• Bleeding maybe internal or superficial

• Any change in the patients level of consciousness maybe an 
indication of a hemorrhage

• If an intracerebral hemorrhage is suspected, notify the physician 
and order coagulation panel and repeat CT without contrast
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Strategies to Decrease Door-to-
Needle Times in the Acute Care 
Hospital Setting
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Strategies to Decrease Door-to-Needle Times

Kamal N, Sheng S, Xian Y, Matsouaka R, Hill MD, Bhatt DL, Saver JL, Reeves MJ, Fonarow GC, Schwamm LH and Smith EE.  Delays in Door-to-
Needle Times and Their Impact on Treatment Time and Outcomes in Get With The Guidelines-Stroke.  Stroke. 2017; 48: 946-954.
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Strategies to Decrease Door-to-Needle Times

Kamal N, Sheng S, Xian Y, Matsouaka R, Hill MD, Bhatt DL, Saver JL, Reeves MJ, Fonarow GC, Schwamm LH and Smith EE.  Delays in Door-to-
Needle Times and Their Impact on Treatment Time and Outcomes in Get With The Guidelines-Stroke.  Stroke. 2017; 48: 946-954.
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Strategies to Decrease Door-to-Needle Times

Fonarow GC, Zhao X, Smith EE, Saverr JL, Reeves MJ et. al.  Door-to-Needle Times for Tissue Plasminogen Activator Administration and Clinical 
Outcomes in Acute Ischemic Stroke Before and After a Quality Improvement Initiative.  JAMA. 2014; 311 (16): 1632-1640.
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Strategies to Decrease Door-to-Needle Times

Ebinger M, Winter B, Wendt M, Weber JE, Waldschmidt C, Rozanski M,  et. Al.  The Effect of the Use of Ambulance-Based Thrombolysis on 
Time to Thrombolysis in Acute Ischemic Stroke-A Randomized Clinical Trial.  JAMA. 2014; 311 (16): 1622-1631.
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Strategies to Decrease Door-to-Needle Times

Ebinger M, Winter B, Wendt M, Weber JE, Waldschmidt C, Rozanski M,  et. Al.  The Effect of the Use of Ambulance-Based Thrombolysis on 
Time to Thrombolysis in Acute Ischemic Stroke-A Randomized Clinical Trial.  JAMA. 2014; 311 (16): 1622-1631.

• Study showed ambulance-
based thrombolysis was safe, 
reduced alarm-to-treatment 
time and increased 
thrombolysis rates

• Effects need to be weighed 
against cost of STEMO 
concept

• Further studies needed to 
assess the effects on clinical 
outcomes
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Strategies to Decrease Door-to-Needle Times

Ruff IM, Liberman AL, Caprio FZ, Maas MB, Mendelson SJ, Sorond FA, Bergman D, et al.  A resident boot camp for reducing door-to-needle 
times at academic medical centers. Neurol Clin Pract; 2017; 7: 237-245.
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Strategies to Decrease Door-to-Needle Times

Ruff IM, Liberman AL, Caprio FZ, Maas MB, Mendelson SJ, Sorond FA, Bergman D, et al.  A resident boot camp for reducing door-to-needle 
times at academic medical centers. Neurol Clin Pract; 2017; 7: 237-245.
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Strategies to Decrease Door-to-Needle Times
• HCA North 

Florida Division 
trend

• Improved overall 
DTN times by 
47% 

• From 87 min 
(July 2016) to 48 
min (July 2017)

• Continue to 
focus on tPA
utilization 
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Strategies to Decrease Door-to-Needle Times

• tPA treatment rate 9.2%; 2rd highest in the NFD
• 69.7% DTN time <=60 min; #4 in the NFD
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Strategies to Decrease Door-to-Needle Times
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Strategies to Decrease Door-to-Needle Times
North Florida Regional  Medical Center
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←←←←
Staging Area in ED 
with weigh bed 
and Stroke Bag 
always on the 
ready!   
________________

→→ →→
CT outfitted with 
IV pump, Pyxis 
with tPA, 
antihypertensives, 
Zofran, etc.

Strategies to Decrease Door-to-Needle Times
North Florida Regional  Medical Center
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←←←←
Alaris Pump always 
ready and waiting  in 
CT.

____________________

→→ →→
CT outfitted with Pyxis 
with tPA, hydralazine, 
labetolol, nicardipine, 
Zofran, D50W.

(Stroke bag for 
inpatient stroke alerts 
beneath pyxis.)

Strategies to Decrease Door-to-Needle Times
North Florida Regional  Medical Center
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NFRMC Stroke Bag contents:
• Reference book

• Stroke Alert checklist
• Stroke Algorithm
• tPA inclusion / exclusion
• Pt./family education
• tPA Dosing guide
• Paper NIHSS
• Consents
• Pictorial illustration of Alaris pump 

set up for tPA administration
• Monitoring supplies
• IV start / lab / IStat supplies
• tPA administration supplies

• 60 cc  lock syringes for tPA waste
• Pump tubing
• Blunt tip needles

• Foley cath
• Dressing / gauze

Strategies to Decrease Door-to-Needle Times
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Strategies to Decrease Door-to-Needle Times
• Code Stroke at North Florida Regional-HCA NFD

https://www.youtube.com/watch?v=6Fv-cVq5ecc&feature
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Strategies to Decrease Door-to-Needle Times
Strategies implemented at Fort Walton Beach Medical Center:

Stroke Team: Multidisciplinary team approach 

• EMT(if patient arrives via ambulance)

• Stroke coordinator

• ER physician/ Neurologist/ Teleneurologist

• ED Nurse/ Code Responder/Nursing Supervisor

• ED unit secretary

• CT technician

• Radiologist

• Pharmacy

• Laboratory
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Strategies to Decrease Door-to-Needle Times
Strategies implemented at Fort Walton Beach Medical Center:

• EMS notification prior to arrival

• Overhead announcement “Stroke Alert”

• Stroke Protocol and established stroke alert ED algorithm 

• Rapid Interpretation of brain imaging

• Rapid Laboratory testing
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Strategies to Decrease Door-to-Needle Times
Strategies implemented at Fort Walton Beach Medical Center:

• Pharmacy staff education

• Improved communication with ER

• tPA log book

• Computer order entry of tPA order prior to CT confirmation

• Participation with the Stroke Committee
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Strategies to Decrease Door-to-Needle Times
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Strategies to Decrease Door-to-Needle Times

• tPA treatment rate 11%; highest in the NFD
• 47.9% DTN time <=60 min; #7 in the NFD
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