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Outline
• Community/lay public stroke recognition and use of 

emergency medical services (EMS)

• EMS stroke recognition and prehospital stroke triage

• Emergency Department (ED) misdiagnosis of stroke

• Special Consideration – Under-resourced environments, 
disparities in care

• Approaches to Improve Stroke Diagnosis

• Summary/Recommendations
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Recognition of Stroke and Use of EMS
• In a 2014 National Health Interview Survey, stroke 

awareness was 66% and was lowest for Hispanics, blacks 
and the western United States

• 50-60% of all US stroke patients utilize 911/EMS

• Racial/ethnic minorities are less likely to use EMS –
consistent with lower stroke recognition

Ojiket et al. J Neurol Neurophysiol. 2016
Adeoye O et al. Am J Emerg Med. 2009 
Mikulík,R et al. Cerebrovasc Dis. 2011
Tataris K et al. West J Emerg Med. 2014 
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One Model for Stroke Triage

“Severe Stroke”
Triage

Is it a stroke? 
Prehospital Stroke Scale
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Ideal Model for Stroke Triage

SEVERE STROKES

Prehospital Setting:
1) Stroke?
2) Severe Stroke?
3) Stroke Center for your network?
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EMS Stroke Recognition and Prehospital 
Triage
• Limitations in accuracy of prehospital stroke screening 

tools contribute to triage delays
• Dispatch suspicion of stroke – PPV 34%
• EMS providers – miss up to 30%

De Luca et al. BMC Health Serv Res. 2013
Brandler et al. Neurology 2014.
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Triage of Severe Stroke
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PRESTO Summary

• 1039 people with 
paramedic suspected 
stroke

• 120 (12%) diagnosed with 
LVO

• RACE performed best (AUC 
0.83)

Lancet Neurol 2021
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PRESTO Considerations
• PPV (overtriage)

• RACE 0.4 (60%)
• G-FAST 0.32 (68%)
• CG-FAST 0.38 (62%)
• LAMS 0.35 (65%)
• CPSS 0.33 (67%)
• PASS 0.31 (69%)
• CSTAT 0.30 (70%)
• FAST Plus 0.32 (68%)

• NPV (undertriage)
• RACE 0.95 (5%)
• G-FAST 0.95 (5%)
• CG-FAST 0.95 (5%)
• LAMS 0.95 (5%)
• CPSS 0.94 (6%)
• PASS 0.94 (6%)
• CSTAT 0.93 (7%)
• FAST Plus 0.94 (6%)

Overtriage – delays in thrombolysis
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ED Misdiagnosis of (Ischemic) Stroke
• 14% of ischemic stroke cases misdiagnosed in the ED

• Younger age and decreased level of consciousness associated with 
misdiagnosis

• Only 1% of misdiagnosed cases may have been eligible for 
thrombolysis

Madsen et al. Acad Emerg Med. 2016.
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Special Consideration – Under-resourced 
Environments and Disparities in Care
• United States/Higher 

Income Disparities
• Race/ethnicity, sex, age, 

geography, and 
socioeconomic status

• Low/Middle Income 
Disparities

• Race/ethnicity, sex, age, 
geography, and 
socioeconomic status

• But worse – access and 
availability of care

Elkind et al. Stroke. 2020.
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Approaches to Improve Stroke Diagnosis
• Clinical screening tools

• Blood biomarkers

• Devices

• Imaging
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Summary/Recommendations
• There’s a need for:

• Effective training/education campaigns to improve public awareness 
of stroke

• Clinical assessment tools, devices and/or biomarkers to improve EMS 
stroke recognition and facilitate prehospital stroke triage

• Clinical assessment tools, devices, biomarkers and/or imaging to 
improve ischemic stroke diagnosis in the ED

• All approaches should account for disparities in access to 
and availability of care
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