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Regionalized Stroke Care within Mecklenburg County



Questions we needed to answer before 
implementing a regional “routing” protocol

• What data supports routing suspected strokes to CSC’s? 

• What data supports serial use of a stroke detection and severity screen?

• What rates of suspected severe stroke over-/undertriage are acceptable regionally?

• What is the prevalence of LVO and/or ICH in the population that our EMS agency 
transports for suspected acute stroke?

• When performed by our paramedics, what is the inter-rater reliability and accuracy of 
our chosen stroke severity screen for identifying LVOs (and ICHs)?

• How should we determine time stipulations within a severity-based triage protocol?
• Time since LKW for screening eligibility
• Maximum added allowable transport time for routing





The PLUMBER Study

• Cross-sectional study of all patients transported by 
the Mecklenburg county EMS agency who were 
either
• Dispatched as a possible stroke and/or

• Primary impression of stroke recorded by prehospital 
providers

The Prevalence of Large vessel occlUsion stroke in MecklenBurg County Emergency Response
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Dozois AR, Hampton L, Kingston CW, Lambert G, Porcelli TJ, Sorenson D, Templin M, VonCannon S and 

Asimos AW. Stroke 2017;48:3397–9.



LVO Prevalence in PLUMBER

Dozois AR, Hampton L, Kingston CW, Lambert G, Porcelli TJ, Sorenson D, Templin M, VonCannon S and 
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Serial Use of Stroke Screens
The PLUMBER Experience

Among patients with a 

positive CPSS, the 

prevalence of LVO 

increased to 11.2% 

(95% CI 9.3%-13.3%)

2.7% of patients with an 

LVO had a normal CPSS 

(n=3/113), including 

occlusions of the ICA, 

M1, and the basilar artery



Suspected Stroke: PPV and FNR

Smith EE et al. Stroke 2018:49:DOI: 10.1161/STR.0000000000000160.
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Guideline “Corrections” Published a few months later
Guideline “Corrections” published a few months later



Deleted in the Corrected Guideline

Powers WJ et al. Stroke 2018:49:e46-e99.

Deleted in the Corrected Guideline

Powers WJ et al. Stroke 2018;49:e46–e99.



10 minute policy
Covers 68%
of population 

Not Eligible for EC routing
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20 minute policy 
Covers 99%

of population

30 minute policy
Covers 100%

of population

Bogle BM, Asimos AW and Rosamond WD. Stroke 2017;48(10):2827-2835. 



Discrete Event Simulation to Assess the Impact of the AHA/ASA Stroke 
Severity Algorithm for EMS on Patient Outcomes and Overtriage

Bogle BM, Rosamond WD, and Asimos AW. Stroke 2018;9:A93. 





Inter-rater Reliability of the FAST-ED in the Out-of- Hospital Setting

• Paramedic/EMT crews (92.5%; Kappa=0.82)

• Paramedic/paramedic crews (91.2%; Kappa=0.80)

Dowbiggin PL et al. Prehosp Emerg Care 2021 Jan 12;1-8. doi: 10.1080/10903127.2020.1852350



Test Characteristics of FAST-ED to Identify LVOs 
when used as a secondary stroke screen

Dowbiggin P et al. Prehosp Emerg Care 2021;25(1):132.

Score Sensitivity Specificity Correctly Classified LR+ LR-

FAST-ED >0 100.00% 0.00% 11.10% 1.0000 -

FAST-ED >1 99.46% 4.82% 15.38% 1.0506 0.0000

FAST-ED >2 94.77% 24.90% 32.66% 1.2619 0.2100

FAST-ED >3 84.97% 50.20% 54.06% 1.7063 0.2994

FAST-ED >4 77.78% 65.88% 67.20% 2.2794 0.3373

FAST-ED >5 62.09% 78.45% 76.63% 2.8811 0.4832

FAST-ED >6 50.98% 87.51% 83.45% 4.0818 0.5602

FAST-ED >7 35.29% 92.16% 85.85% 4.5037 0.7021

FAST-ED >8 20.26% 95.67% 87.30% 4.6831 0.8334

FAST-ED >9 6.54% 98.201% 88.03% 3.6393 0.9517
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Results: Primary Efficacy Outcome
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Questions


