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OBJECTIVES/TOPICS

• Interfacility transfer of stroke patients

• Posterior Circulation Strokes

• Secondary Stroke Prevention

• No Disclosures



INTERFACILITY TRANSFER OF STROKE PATIENTS

EMTALA

Medical screening

Risks and benefits

Patient records

Transfer agreement



SET THE TEAM UP FOR SUCCESS

• Part of interfacility transfer is pre-hospital care, communication and protocols

• Coordinate with EMS on pre-hospital process

• What does your Stroke Code, Stroke Alert or Stroke Team Activation look like?

• Develop a communication tool to support the patient handoff between EMS and hospitals

• What is the tool/run sheet? Where will it be left? What information?

• EMS part of the hospital team

• Feedback on performance improvement 

• Invite EMS to stroke education opportunities. 

• Involve in mock stroke codes that are put on by the hospitals

• Communicate with EMS Medical Director



WHO IS BEING TRANSFERRED?

• Limited specialized neurovascular services require increased interfacility 

transfer to access advanced stroke resources.

• Critical ischemic strokes – usually larger in size with significant deficits

• Hemorrhagic strokes

• Those requiring medication or procedure not available at that hospital

• Large vessel occlusion strokes (LVOs)

• Interhospital transfer for endovascular treatment (EVT) is increasingly common and is 

associated with a significant delay in EVT initiation highlighting the need to develop more 

efficient stroke systems of care. 

• Shah S, Xian Y, Sheng S, Zachrison KS, Saver JL, Sheth KN, Fonarow GC, Schwamm LH, Smith EE. Use, temporal trends, and outcomes of endovascular 

therapy after interhospital transfer in the United States.Circulation. 2019; 139:1568–1580.



AVOID DELAYS!!!!
• Before Transfer occurs

• PI - Map out your processes

• Walk through your stroke system from beginning to end

• Mock Stroke Activation – use stopwatch

• During Transfer process

• Maintain patient flow

• Call tertiary care facility EARLY – give heads up

• CTA on front end to identify transfers

• Flow stops at certain points of care

• After patient returns from imaging

• Now into transfer mode

• After transfer decision has been made

• Prepare documentation, supplies for transfer, call report

• Be ready when EMS arrives

• Anticipate some time for switch of IV/monitors

• A checklist can be helpful

Your Mantra!



TRANSFER PROCESS

• Decision to transfer:

• Direct communication between the transferring and receiving facilities 

• Send imaging ASAP – call provider to provider

• Communicate patient's condition (NIHSS, neuro exam, timeline of s/s), treatments/meds given, 

reasons for transfer, mode/timeline of transfer.

• Pre-transfer stabilization: 

• Resuscitate and stabilize patient to facility’s capability without delays

• A, B (O2 sat <94%), C and D, BGL, coag reversal, no S/E from tPA, avoid hyperthermia

• Appropriate BP: 

• Avoid acute and aggressive BP responses within 24 h of stroke onset 

• antihypertensive therapy: AIS with BP > 220/120 mmHg, tPA eligible with BP > 185/110 

mmHg, < 140 mmHg  systolic for acute ICH

• Pre-transfer checklist is useful

- Labetalol 10–20 mg IV over 1–2 min, may repeat 1 time

- Nicardipine 5 mg/h IV, titrate up by 2.5 mg/h every 5–15 

min, maximum 15 mg/h; when desired BP reached, adjust to 

maintain proper BP limits

- Clevidipine 1–2 mg/h IV, titrate by doubling the dose every 2–

5 min until desired BP reached; maximum 21 mg/h 

- Other agents (eg, hydralazine, enalaprilat) may also be 

considered
- AHA/ASA 2019 Guidelines



TRANSFER PROCESS CONT…

• Mode of transfer: 

• Most common are ground transport (ambulances and Mobile Intensive Care Units (MICUs)) 

and air transport (helicopter or fixed wing airplanes)

• Include patient/family if appropriate

• What level of care is needed

• Consider distance, traffic, weather, availability (when can they arrive)

• Does receiving facility have their own teams to send

• Who accompanies: 

• Follow state/regional protocols

• Usually recommended to have at least two competent personnel on transfer

• They should be properly trained (ACLS, stroke certified), competent and experienced



TRANSFER PROCESS CONT…

• Equipment, Drugs and Monitoring: 

• Meds/equipment for airway management, O2, ventilation, hemodynamic monitoring, IV 

infusions and resuscitation 

• Antihypertensives: labetolol, nicardipine, enalapril

• Anticonvulsants

• Establish supplies needed and start infusions (ie. tPA) before transfer 

• Documentation/Safe Handover of patient: 

• Documentation at all stages of transfer. 

• patient's condition, reason to transfer, referring and receiving clinicians, vital signs 

before/during transfer, clinical events during transfer and treatment given. 

• Complete report to receiving team – avoid compromising care



QUALITY – PERFORMANCE IMPROVEMENT

• Meet with transport services to develop ongoing QA processes.

• Collaborate with tertiary care organizations

• Sharing images 

• Immediate accept (“just say yes” policy)

• Transfer Agreements

• Competencies and education for crew and ED staff. 

• Promotes PI, improves communication, reinforces protocol adherence

• Align protocols with the American Stroke Association guidelines. 

• Retrospective chart review of protocol adherence and complications 

quarterly/monthly with feedback to transport/ED teams.

• Stroke champion/Stroke Navigator



DRAFT EMS 
PROTOCOL FOR 
STROKE
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POSTERIOR CIRCULATION STROKES (PCS)

• Comprise about 20% of all strokes

• Often misdiagnosed due to atypical symptoms = delay in care/treatment

• EMS Screening Tools for PCS

• S-A-V-E (Sudden, AMS, Vision, Equilibrium)

• FAST-AV (ataxia and vision

• FAST-AB (ataxia and blindness)

• BE-FAST (Balance, Eyes, FAS

• Diagnosis – HINTS test

• Must walk them in the ED



POSTERIOR CIRCULATION STROKES 

• Supplies blood to:  

• Medulla 

• Pons  

• Midbrain  

• Thalamus  

• Hippocampus  

• Cerebellum 

• Parts of occipital and 

temporal lobes (visual 

cortex)



Vision

Balance

Sensory

Brainstem

Cranial nerves



POSTERIOR CIRCULATION STROKE

Alexia – inability to see 

words or read

Acalculia- loss of the ability 

to perform simple arithmetic 

calculations

Agraphia – loss of ability 

to write

Prosopagnosia - inability 

to recognize the faces of 

familiar people



S/S ISCHEMIC STROKE KEY CEREBRAL AREAS

• Left Hemisphere

• Left gaze preference

• Right visual field deficit

• Right hemiparesis

• Right hemisensory loss

• Speech deficits (95% have dominance)

• Right Hemisphere

• Right gaze preference

• Left visual field deficit

• Left hemiparesis

• Left hemisensory loss neglect 

• Brainstem
• Nausea/vomiting

• Diplopia, gaze palsy

• Dysarthria, dysphagia

• Vertigo, imbalance

• Hemiparesis or quadriplegia

• Sensory loss in hemibody or all 4 limbs

• Decreased LOC

• Issues with vital functions

• Cerebellum
• Gait ataxia - imbalance

• Limb ataxia 

• Neck stiffness

• Tremors

• Headache



ASSESSING ATAXIA



WHO IS HAVING RECURRENT STROKE?



WHO IS DYING FROM STROKE?



RECURRENT STROKE
Conclusions: What was associated with 

recurrent stroke…

• High baseline NIHSS score 

• Hypertension with poor blood pressure 

control

• ICAS – intracranial arterial stenosis

• No lipid-lowering therapy 

• Suggesting that patients with identified 

predictors still remain at high risk of 

recurrent stroke even with dual 

antiplatelet therapy.



FIND THE CAUSE – FIND THE TREATMENT (TOAST)

• Large Vessel Occlusion (LVO) (20%)

• Small Vessel Disease (SVD) (25%)

• Cardioembolic (20%)

• Stroke of Other Determined Cause (5%)

• Nonatherosclerotic vasculopathies

• Hypercoagulable states

• Hematologic disorders



FIND THE CAUSE – FIND THE TREATMENT (TOAST)

• Stroke of Undetermined Cause – Cryptogenic (30%)

• Two or more causes identified 

• Negative evaluation 

• Incomplete evaluation

• Occult Paroxysmal Atrial Fibrillation

• OP monitoring

• Patent Foramen Ovale (PFO)

• AIS/TIA + PFO and no AC, start antiplatelets

• AIS/TIA + PFO + venous source of embolism – AC or IVC filter

• Inherited Thrombophilias

• Usefulness of screening unknown, AC or antiplatelet

• Aortic Arch Atheroma

• Antiplatelet and statin



HYPERTENSION 2014 GUIDELINE

• Previously untreated patients who, after the first several days, have BP ≥140 systolic or ≥ 90 

diastolic – initiate treatment

• Lifestyle modifications and single drug

• BP > 160/100 – lifestyle and two drugs or combination med

• Resume therapy for previously treated patients with known hypertension and are beyond the 

first several days 

• Goals uncertain, reasonable to achieve BP  <140/90.  

• For patients with a recent lacunar stroke, it might be reasonable to target BP of <130 mm Hg

• BP management more cautiously made in patients with advanced age, a long history of hypertension, 

extensive WMH, or cognitive dysfunction

• Initiate antihypertensive therapy for previously untreated with AIS/TIA of atherothrombotic, 

lacunar or cryptogenic stroke with baseline BP > 120/70



2019 GUIDELINE FOR MANAGEMENT OF AIS
IN-HOSPITAL INSTITUTION OF SECONDARY STROKE 
PREVENTION

• Anti-thrombotic Treatment

• Noncardioembolic acute ischemic stroke (AIS) 

• antiplatelets, not AC

• If AIS on ASA may switch to alternate antiplatelet

• AIS or high-risk TIA, minor ischemic stroke or severe stenosis of a major intracranial artery, may add 

clopidogrel 75 mg/d to aspirin for 21 days ( load 300-600mg/dl)

• DAPT in recent small vessel, lacunar stroke - no benefit, may be harmful

• Patients with AIS, Afib and CAD may consider adding antiplatelet to oral AC if unstable angina or 

coronary artery stenting

• AIS with extracranial carotid or vertebral arterial dissection – antiplatelet or AC 3-6 months is 

reasonable

• AIS and hemorrhagic transformation, starting or continuing antiplatelet or AC may be considered



2019 GUIDELINE FOR MANAGEMENT OF AIS
IN-HOSPITAL INSTITUTION OF SECONDARY STROKE 
PREVENTION

• Hyperlipidemia

• 2018 ACC/AHA Cholesterol Guidelines

• Lifestyle modifications, dietary recommendations, medication recommendations

• Patients <75 with clinical ASCVD (Atherosclerotic cardiovascular disease), high-intensity statin 

aiming for >50% reduction in LDL

• Contraindications to high-intensity start moderate-intensity aiming for 30-49% reduction

• Max tolerated statin with LDL-C > 70 reasonable to add ezetimbe

• High risk, max statin and ezetimbe before PCSK9 inhibitors (Repatha) considered – discuss 

benefit, safety and cost

• Patients > 75 with clinical ASCVD reasonable to start/continue mod or high intensity statin after 

evaluation for risks  

High-intensity statin

Atorvastatin – Lipitor 40 -

80mg

Rosuvastatin 20 - 40mg



PRIOR TO DISCHARGE

• Antithrombotics

• BP management

• Statin

• Diabetes management

• Therapy

• Appointments for PCP/Neurology

• Cryptogenic stroke work up

• Who to contact and when
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