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Objectives

▪Review Pre-Hospital LVO Screens 

▪Overview of JOCO EMS System Experience with implementing LVO 
Screen

▪Discuss challenges with EMS identification of LVO’s and Stroke 
Routing



Johnson County EMS System
Johnson County:  

Population: 597,555

480 sq. mi

EMS System:

One Medical Director for EMS System

9 Fire Departments

1 County Ambulance Service (MED-ACT)

1 dispatch center for medical calls (MPD)

Comprehensive Stroke Centers:  3

Number of Hospitals:  >20



JOCO Experience:  Process for Changing 
Protocol
• Review of literature 

• Reviewed own System data

• Discussed with other EMS Agencies

• Discussed with neurologists at CSC and stroke

programs at local hospitals

• Johnson County Medical Society

• Death by protocol

• Educate EMS System/EMS Partners





New Stroke Protocol





FAST-ED Assesses:

Facial Weakness/Asymmetry

Arm Weakness

Speech Output

Speech Comprehension

Eye Deviation

Denial/Neglect



Intent of Protocol

Capture LVO’s and take them to a comprehensive if 
outside of tPA window or contraindicated for tPA (by 
time).



Data (Jan-Jun 2018)



Demographics

41%

59%

Gender

Male Female

Total Number of Stroke 

Patients- 360

Average Age- 75
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EMS Times

Average Scene Time- 14:24

Average Transport Time- 11:38

Average Patient Contact Time- 26:02
(FMC to hospital arrival)



Primary Hospitals Bypassed

▪22 PSC’s bypassed for CSC

Out of 360 Stroke patients



Transfers to CSC (DIDO Times)

Arrived by EMS to PSC then transferred by EMS to CSC = 31 patients

Mean Door in Door Out Time: 117 minutes
Median Door in Door Out Time: 90 minutes
Range=18-440min



How did we do?

Cincinnati Screen:  Stroke (yes/no)?

Sensitivity: 79.4%

(actual positives are not overlooked or the avoiding of false negatives)

Specificity:  32.6%

(actual negatives are classified as such or the avoiding of false positives)

Missed 31 patients in 6 months who we thought were negative that HAD actual CVA



How did we do? LVO?

229 patients had completed LVO screen

▪Sensitivity: 73.7%

(actual positives are not overlooked or the avoiding of false negatives)

▪Specificity: 74.3%

(actual negatives are classified as such or the avoiding of false positives)



How did we do? All-comers?

Positive Predictive Value:  56.7%

Negative Predictive Value:  59.2%



Did it matter?

We had 16 Falsely negative LVO’s (we missed 16 people who actually had 
an LVO)



Bypassed Primary to Comprehensive for positive LVO screen 
AND had mechanical thrombectomy
#1:  3.5-8 hours LKTW:  MCA LVO positive taken to CSC instead of PSC from field with successful 
mechanical thrombectomy and full recovery.

#2: wake-up >3.5 with direct to PSC instead of PSC with EVT for cardio-embolic stroke with A-fib. 
(poor outcome, rehab, mute, NIHSS 16)

#3:  unknown LKWT:  MCA thrombectomy at CSC instead of PSC with dc to hospice

#4:  hospice

#5:  poor functional outcome/mechanical ventilation



5 patients

5 out of 360 patients in 6 month period were triaged to CSC center appropriately 
after bypassing PSC

1 Good outcome



Prospective, 5 hospital system in Ohio

RACE score >5 taken directly to MT center as RA (Race Alert) OR closest stroke hospital as  SA 
(Stroke Alert) if RACE score <5

38% of Race Alerts were actual AIS secondary to LVO



Did it matter?



Bypassing primary stroke centre reduces delay and improves outcomes 
for patients with large vessel occlusion
Niwar Faisal Mohamad et al.
European Stroke Journal 2016



It mattered!!!



No it didn’t…………



Pre-Hospital LVO Screening Tools

• CSTAT- Pre-Hospital Acute Stroke Severity Scale

• FAST-ED- Field Assessment Stroke Triage for                                    

Emergency Destination

• LAMS- Los Angeles Motor Scale 

• RACE- Rapid Arterial Occlusion Evaluation Scale

•UP to 30 more!!!
• Many not designed for LVO triage, but rather stroke recognition only



Challenges 
• EMS LVO scoring systems are subjective and numerous

• Very hard to get providers up-to-speed on LVO screening (inter-rater 
reliability)

• Screening pts with AMS, old deficits, nursing home patients, 
demented, etc.

•Outcomes?

• Time Consuming



What is Next?

• More research to be done in LVO screening tools for EMS

•Now have baseline data

•Increased Collaboration

•Focus system education




