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Prehospital Triage



ÅEmergency medical responders are often the first medical professional with direct 
patient contact.

ÅTheir initial assessment, treatment and decisions on diversion and routing will have 
­sq~spsg^~° g¡~­k«±k~gk­ ¡~ ^ ©^°sk~°ö­ ­±f­k«±k~° g^¬kØ s~ }^~¹ ·^¹­Û×× ­k^{ °rks¬ 
fate and impact their outcome. 

Role of EMS



ÅSSOC should be organized to transport patients to the nearest hospital capable of 
administering stroke treatment.

ÅA system of care that reduces stroke -related deaths by just 2% to 3% annually would 
°¬^~­{^°k s~°¡ ďÈÆ ÆÆÆ pk·k¬ ik^°r­ s~ QN× 

ÅReducing post -stroke disability would also improve quality of life, reduce costs, and 
reduce the burden on patients, their families, third -party payers and governments.

Stroke System of Care

Adeoya O, Nystrom KV, Yavagal DR, et al. Recommendations for the establishment of stroke systems of care: a 2019 Update. Stroke. 2019;50:e187-e210.



44 Stroke Facilities
Å11 CSC
Å27 PSC
Å6 ASRH



Arrival Mode

NCTTRAC Get With The Guidelines® data



Example of our 
Regional Stroke Plan



https://ncttrac.org/2018 -regional -stroke -plan/

Powers WJ, Rabinstein AA, Ackerson T. et al. Guidelines for the early management of 
patients with acute ischemic stroke: 2019 update to the 2018 guidelines for the early 
management of acute ischemic stroke. Stroke. 2019;50:e344 -e418.



History

Å Interview patient, family members and 

other witnesses to determine symptoms, 

time of symptom discovery and last known 

well , or last time patient without 

symptoms.

ÅObtain mobile number of next of kin and 

witnesses.

LKW &TSD

https://ncttrac.org/2018 -regional -stroke -plan/



ÅNote sudden onset of symptoms that 
suggest stroke

ÅScreen for stroke mimics

Identify Stroke and Mimics

https://ncttrac.org/2018 -regional -stroke -plan/



Additional History:

ÅItems to Report :  Seizure at onset, head 
trauma, history of recent surgeries, 
determine pre -existing disability (e.g. 
nursing home care or unable to walk 
independently)

ÅAdditional history: PMH, allergies 
(iodinated contrast)

ÅMedications îIdentify current 
medications, especially anticoagulants
ÅIf possible record when last dose was taken

History

https://ncttrac.org/2018 -regional -stroke -plan/



Examination

ÅApply stroke assessment tool: Cincinnati 
Prehospital Stroke Scale, Los Angeles 
Prehospital Stroke Screen or FAST (Face, 
Arm, Speech, Test)

Exam

https://ncttrac.org/2018 -regional -stroke -plan/



Powers WJ, Rabinstein AA, Ackerson T. et al. Guidelines for the early management of 
patients with acute ischemic stroke: 2019 update to the 2018 guidelines for the early 
management of acute ischemic stroke. Stroke. 2019;50:e344 -e418.

Adeoya O, Nystrom KV, Yavagal DR, et al. Recommendations for the 
establishment of stroke systems of care: a 2019 Update. Stroke. 
2019;50:e187-e210.



Are All Strokes Created Equal

LVO
Small Vessel 

Stroke



ÅAHA published an update to reflect the changes needed in this new 
environment of stroke care
ÅSections addressing: 
ÅPrehospital stroke screening tools and severity scales
ÅPreferential triage of patients with suspected large vessel occlusion (LVO) to the 

nearest EVT-capable stroke center

Adeoye O, Nystrom KV, Yavagal DR, Luciano J, Nogueira RG, Zorowitz RD, et al. Recommendations for the establishment of stroke systems of care: A 2019 update. Stroke . 2019;50:e187-e210
Schwamm LH, Pancioli A, Acker 3rd JE, Goldstein LB, Zorowitz RD, Shephard TJ, et al. Recommendations for the establishment of stroke systems of care: Recommendations from the 
american stroke association's task force on the development of stroke systems. Circulation . 2005;111:1078-1091



ÅPolicy statement recommended:
ÅIn prehospital patients who screen positive for suspected stroke, a standard prehospital stroke 

severity assessment tool should be used to facilitate triage. 
ÅWhen several hospital options exist within similar travel times, EMS should seek care at the facility 

capable of offering the highest level of stroke care. 

Adeoye O, Nystrom KV, Yavagal DR, Luciano J, Nogueira RG, Zorowitz RD, et al. Recommendations for the establishment of stroke systems of care: A 2019 update. Stroke . 2019;50:e187-e210
Schwamm LH, Pancioli A, Acker 3rd JE, Goldstein LB, Zorowitz RD, Shephard TJ, et al. Recommendations for the establishment of stroke systems of care: Recommendations from the 
american stroke association's task force on the development of stroke systems. Circulation . 2005;111:1078-1091



If the stroke assessment tool is positive apply a stroke 
severity scale: 

Cincinnati Stroke Triage Assessment Tool (CSTAT)
Field Assessment Stroke Triage for Emergency 

Destination (FAST-ED)
Rapid Arterial Occlusion Evaluation Scale (RACE)
Vision, Aphasia, Neglect (VAN)



ÅEMS personnel should begin the initial 
management of stroke in the field.

ÅPrevent aspiration, HOB > 30. Ensure airway 
patency with suctioning and OPA or NPA, as 
needed.

ÅProvide supplemental oxygen if needed to keep 
oxygen saturation > 94%.

ÅTreatment of hypertension is NOT recommended 
unless blood pressure > 220/120 mmHg.

ÅTreat hypotension. Evaluate, document and 
treat signs/symptoms of shock according to the 
Shock CPG. 

Å If possible obtain EKG during workup, as long as 
it does not delay transportation to appropriate 
hospital.

Management

https://ncttrac.org/2018 -regional -stroke -plan/



ÅAvoid dextrose containing fluids in non -
hypoglycemic patients.

ÅPerform and document a POC Glucose, treat 
according to the ASA 2019 Guidelines for 
Management of Acute Ischemic Stroke.

ÅHypoglycemia (blood glucose < 60 mg/dL) 
should be treated in patients suspected of acute 
ischemic stroke.

ÅTo facilitate expedited stroke workup in the ED, 
place at least one 18 or 20 gauge IV in the 
antecubital fossa or forearm (right preferable). 

ÅTo facilitate fastest Door - to -Needle and stroke 
care, if possible collect blood sample to provide 
receiving facility. 

Management

https://ncttrac.org/2018 -regional -stroke -plan/



Triage

ÅGoal for on scene time, 10 -15 minutes or less.

ÅCall stroke alert, pre -notification

System Triage

https://ncttrac.org/2018 -regional -stroke -plan/



Pre-Hospital Notification

Lin S. et al. Circ Cardiovasc Qual Outcomes. 2012;5:514 -522.



Triage

ÅCall stroke alert, pre -notification:

ÅLKW, stroke severity score, next of 
kin phone number

ÅEMS to ED RN hand -off 30 seconds

System Triage

https://ncttrac.org/2018 -regional -stroke -plan/









https://ncttrac.org/download/Inter -Facility -EMS-Transport -Documentation -
Board -Approved -10.8.2019.pdf

https://ncttrac.org/wp -content/uploads/files/public - files/stroke/buttons/Inter -
Facility -Stroke -Transfer -Guidelines -2019.pdf



Å Level 1 Stroke = Patient with an ischemic or hemorrhagic stroke in need of an 
emergent intervention

Å Level 2 Stroke = Patient with an ischemic or hemorrhagic stroke in need of an urgent 
transfer for higher level of care but without emergent need of an intervention

Å Level 3 Stroke = Patient with an ischemic or hemorrhagic stroke in need of transfer 
but without emergent or urgent needs

Å Level 1 and 2 Stroke - time from agency notification to transportation arrival at the 
transferring hospital < 30 minutes. Consider option of lights and sirens

Å Level 1 Stroke - if ground transportation will take > 30 minutes to reach the receiving 
facility consider air transport

NCTTRAC recommend inter - facility stroke 
terminology to convey level of stroke emergency:



NCTTRAC Quality Project Prehospital Reports î2020 YTD
Stroke Severity Screen Performed and Reported - Rate Based
Percentage of confirmed stroke patients transported to your hospital by EMS and for whom a validated regional or national severity screen 
tool was used with documentation of the outcome.

Documentation of Time LKW
Documentation of Time Last Known Well or Time of Discovery of Stroke Symptoms: Percentage of confirmed stroke patients transported to 
your hospital by EMS and for whom a time "Last Known Well" (LKW) of Stroke Symptoms was documented.

On-Scene Time <= 15 Minutes for Suspected Stroke
Distribution of times for suspected stroke patients transported to your hospital by EMS. Based on AHA Guidelines, the goal for EMS on-scene 
time is <= 15 minutes.





Peter D. Panagos, MD, FACEP, FAHA

Professor of Emergency Medicine and Neurology

Washington University School of Medicine

Approach to Pre - Hospital and 
Emergency Management of Stroke



ÅUnderstand optimization of calls to EMS and 9 -1-1 type systems, and in - the - field 
triage and stroke scale usage

ÅUnderstand and apply pre -hospital stroke triage tools and recommendations for 
triage protocols 

Objectives



ÅMore than red lights and loud sirens

ÅMore than fast driving ambulances

ÅAn integrated system of acute patient 
care for traumatic and medical 
conditions

ÅFirst point of medical contact for our 
patients

What is EMS?



ÅDetection: Early recognition

ÅDispatch: Early EMS activation (911)

ÅDelivery: Transport & management

ÅDoor: ED triage

ÅData: ED evaluation & management

ÅDecision: Neurology input, Rx selection

ÅDrug: Thrombolytic & future agents

ÅDisposition: Rapid admission to stroke unit

ACLS 2018

AHA ACLS Manual 2018 



Current Version 2019 Draft





2019 AHA/ASA Guidelines for the Early Management of 
Ischemic Stroke

Å Prehospital Systems
Å EMS Assessment and 

Management
Å EMS Systems
Å Hospital Stroke Teams
Å Stroke System of Care 

Quality Improvement 
Process

Powers WJ et al.  2019 Guidelines for the Early Management of Patients With Ischemic Stroke.  Stroke.2019;50(12):e344 -e418 



EMS Care of the Stroke Patient 
in 2020



ÅImperfect Stroke Symptom Recognition:  Patient

ÅImperfect Stroke Symptom Recognition:  EMS

ÅImperfect Compliance:  Pre -hospital Notification 

ÅEMS Therapies:  Not all Evidenced -based

ÅVariation Transport Times: 

Á Rural vs. Urban vs. Suburban

ÅToo Many Stroke Scales:  

Á Identification and Severity

Limitations

https://www.google.com/imgres?imgurl=http%3A%2F%2Fwww.stlouiscountymn.gov%2Fportals%2F0%2FDepartments%2FSheriff%2FPhotos%2520-%2520911%2FMidway%2520Dispatch.jpg&imgrefurl=http%3A%2F%2Fwww.stlouiscountymn.gov%2FLAWPUBLICSAFETY%2F911EmergencyCommunications%2FEmployment.aspx&docid=mxZmMAc38lsJSM&tbnid=rj1NImLZcb3xeM%3A&w=500&h=333&ei=OQwqVL3VOJeqyATQpIGIBw&ved=0CAIQxiAwAA&iact=c


Identification and Severity

Stroke Assessment Tools



Å Timely recognition critical for stroke patient

Å Mimics :  sepsis, hypo -or hyperglycemia, seizure, tumor, intracranial hemorrhage, migraine, syncope
Å Cincinnati Prehospital Stroke Scale (CPSS)

Å Face Arm Speech Time (FAST)

Å Los Angeles Prehospital Stroke Scale (LAPSS)

Å Miami Emergency Neurologic Deficit (MEND) 

Å Melbourne Ambulance Stroke Scale (MASS)

Å Ontario Prehospital Stroke Screening Tool (OPSST)

Å National Institutes of Health Stroke Scale (NIHSS)

Å Kurashiki Prehospital Stroke Scale (KPSS)

Å Misdiagnosis may lead to delayed care or wrong Rx 

Stroke Identification Tools

Gropen TI. Stroke. 2007;38:2765 -70
Oostema JA. Stroke. 2015;46:1513-17
Kothari RU. Ann Emerg Med. 1999;33:373 -8
Bray JE. Cerebrovasc Dis. 2005;20:28 -33
Asimos AW. Ann Emerg Med. 2014;64:509 -15
Kidwell CS. Stroke. 2000;31:71 -6



Å10 minutes to train

Å< 1 minute to perform

ÅDiagnosis of stroke 1,2

ÅSensitivity 90%

ÅSpecificity 66%

ÅCarotid stroke
Å Sensitivity = 95%

Cincinnati Prehospital Stroke Scale

Facial Droop

Arm Drift

Speech

1Tirschwell DL et al. Stroke 2003;34:267 (Abstract)
2Kothari et al .  Ann Emerg Med 1999;33:373 -78



History
ÅAge >45
ÅHistory of seizures absent
ÅDuration < 24 hours
ÅNot bedridden

Evaluation
ÅBlood glucose <60 to >400 mg/dL 
ÅFacial smile/grimace
ÅGrip
ÅArm strength

Å Short training video
Å Sensitivity = 93%
Å Specificity = 97%

 

LAPSS 
Los Angeles 

Prehospital Stroke Screen 

Kidwell CS et al. Stroke. 2000;31:71-76.



Cochrane Review Prehospital Stroke Scales

Zhelev Z, Walker G, Henschke N, Fridhandler J, Yip S. Prehospital stroke scales as screening 

tools for early identification of stroke and transient ischemic attack. Cochrane Database of 
Systematic Reviews 2019, Issue 4. Art. No.: CD011427. DOI: 10.1002/14651858.CD011427.pub2.

ÅQuestion : Comparative accuracy of scales in prehospital and ED
Å Inclusion Criteria : Studies evaluating test accuracy stroke/TIA
ÅDatabase Searched :  CENTRAL, MEDLINE, Science Citation Index
ÅDates : Earliest possible to 20 January 2018
ÅStatistical Analysis :  Bivariate random -effects model used to pool results
ÅResults
Å# Studies:  23 studies, 9230 participants, range 31 -1130, median 312
Å# Scales Evaluated: 8 scales, CPSS (11 studies), ROSIER (8 studies), FAST (5 studies), LAPSS (5 

studies), MASS (3 studies), others only 1 study
ÅSettings: 6 studies evaluated scales in ED, 17 in prehospital setting
ÅMethodological Quality:  12 high risk bias, 14 unclear risk bias

ÅConclusions
ÅCPSS should be preferred in the field with higher sensitivity in direct comparisons
ÅMASS or ROSIERmight have comparable sensitivity but higher specificity

Just Pick One and Use It



Å RACE î Rapid Arterial Occlusion Evaluation scale

Å MPSS î Maria Prehospital Stroke Scale Score

Å LAMS î LA Motor Scale score

Å PASS -- Prehospital Acute Stroke Severity score

Å 3- ISS î 3- item Stroke Scale

Å C-STAT î Cincinnati Stroke Triage Assessment Tool

Å NIHSS î NIH Stroke Scale

Å VAN î Vision, Aphasia, Neglect

Å FAST-ED îField Assessment Stroke Triage for Emergency     

Destination scale

Developed to predict LVO (mostly anterior circulation strokes)

Stroke Severity Scales



ÅPredictive LVAO 4 -5 = near 100% LVO 

Å=!?N ČÊ ·^­ Í¸ ©¡­s°s¶k {szk{sr¡¡i =VB ^~i

Å0.81 sensitivity, 0.89 specificity, 0.85 accuracy 

LAMS (LA motor scale)

Nazliel B, Starkman S, Liebskind DS et al.  Stroke 2008;39:2264 -2267
Noorian AR, Sanossian N et al.  Stroke 2018;49:565 -572



Å3 item stroke severity scale (Frankfurt)

ÅL = LOC (arouse without painful stimuli)

ÅA = Arm Strength (Lift arm off stretcher)

ÅG = Gaze (Do eyes cross ML to V/V stimuli)

Å2 îNo (not present)

Å1 îIn between

Å0 îYes (present)

ÅSum = 5-6 then 100% LAO or proximal clot

ÅNg¡¬k  Č Ê ^­ ^gg±¬^°k ^­ @65NN Č ÇÊ æÆ×ÏÉç

LAG Score

Singer OC et al.  Stroke 2005;36:773 -776



ÅRapid Arterial O Cclusion Evaluation

ÅBased off NIHSS

ÅProspectively validated in field (357 cases)

ÅScale -Face/Arm/Leg/Gaze/Speech/Agnosia

ÅCorrelation with NIHSS (r=0.76; P<0.001)

ÅLVO 76 of 357 cases (21%)

ÅROC RACE vs. NIHSS (0.82 and 0.85 respectively)

ÅM!*. Č Ë sens 85%, spec 68%, PPV 0.42, NNP 0.94

RACE Scale

Perez de la Ossa N et al.  Stroke 2014;45:87 -91



ÅDerived from NINDS and IMS III Cohorts

ÅScore range 0 -4

Å*¡}©¡~k~°­Ù  *¡~y±q^°k q^¼k æ@65NNČÇçØ =B*  ĝ «±k­°s¡~­ æ@65NN Č 
ÇçØ ^¬} ·k^z~k­­ æ@65NN Č Èç

Å!Q* Æ×ÎÏØ ­g¡¬k  Č È ·^­ ÎÏę ­k~­s°s¶k ^~i ÍÉę ­©kgspsg sik~°sp¹s~q 
@65NN Č ÇË

ÅFor 222/303 IMS III patients w/ LVO, C -NP!P !Q* Æ×ÌÍØ ­g¡¬k ČÈ ÎÉę 
sens, 40% spec in predicting LVO

Cincinnati Stroke Triage Assessment Tool (C -STAT)
Formally known as CPSSS

Katz BS et al.  Stroke . 2015;46:1508-1512



Å FAST-ED (field assessment stroke triage for emergency destination) based off NIHSS items with high 
LVO PV

ÅScore Points :  Face, Arm, Speech, Time, Eyes, Denial/Neglect

Å Tested in Screening and Outcomes Project in Stroke ( STOPStroke) cohort

Å LVO defined by total occlusion carotid, M1, M2 or basilar

Å 727 qualifying patients and 240 LVO detected (33%)

Å Compared well with NIHSS and more accurate RACE/CPSS

Sensitivity   Specificity      PPV         NPP

ÅFAST-., Č Ê 60% 89% 72%         82%

ÅM!*. Č Ë 55%             87% 68%         79%

ÅC-NP!P Č È 56% 85% 65%         78%

Å Simple scale, needs field validation

Field Assessment Stroke Triage to Determine 
Emergency Destination

Lima FO. Stroke. 2016 Aug;47(8):1997 -2002



Stroke Severity Scales: No Clear Winner Yet

ÅHastrup S. Stroke.2016;47:1772 -76
ÅKatz BS. Stroke. 2015;46:1508 -12
ÅPerez de la Ossa N. Stroke. 2014;45:87 -91
ÅSinger OC Stroke. 2005;36:773 -776
ÅLima FO. Stroke. 2016;47:1997 -2002

Å Many available
Å Not one dominant
Å Equipoise
Å Regional variation and 

preference

Just Pick One and Use It



Priority Transport to a 
Stroke Center



Adeoye O, Albright KC, Carr BG, Wolff C, Mullen MT, Abruzzo T, et al. Geographic 
access to acute stroke care in the united states. Stroke . 2014;45:3019-3024

Access to Stroke Therapy Disparities Still Exist



Factors:
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Å Symptom onset 

Pre-Hospital Triage (System Outlook)



Prehospital Triage of the Stroke Patient 
Based Upon Both Severity and Time
Precision Medicine





ÅSTEMI and Trauma Models have been in place for years

ÅEndovascular therapy (EVT) may improve outcomes in patients with LVO

ÅDirect field transport to CSC/TSC vs. Nearest/Closest

ÅCustomization to local resources and regional plan

Growing Literature Supporting Selective Triage to 
the Most Appropriate Hospital

Jayaraman MV etl al.  J NeuroIntervent Surg 2020:12;233 -239
Froehler MT, et al.  Circulation 2017;136:2311 -21
Mohamad NF et al.  Eur Stroke J 2016:1:85 -92
Schwamm LH.  JAMA Neurol 2018:75:1467
Holodinsky JK et al.  Stroke 2017;48:233 -8
Katz BS et al.  Stroke 2017;48:2164 -70
Jadhav AP et al. Stroke 2017;48:1884 -9





ÅEMS is in integral part of stroke care

ÅStroke Systems of Care must address strengths and barriers of 
Prehospital care

ÅOngoing impact of the prehospital environment cannot be 
overlooked 

Summary



Peter Panagos, MD

Professor of Emergency Medicine and Neurology

Campus Box 8072

660 S. Euclid Avenue

St. Louis, MO 63110

(314) 941-5125

panagospd@wustl.edu

Thank You



Dr. Natalia Pérez de la Ossa

Director of the Catalan Stroke Plan

Stroke Unit Coordinator, Hospital Universitari Germans Trias i Pujol, Badalona, Spain

PRE- HOSPITAL STROKE CARE
Our experience in Catalonia



BENEFIT OF STROKE CODE SYSTEMS

Via EMS

Shorter:
- Onset to neurologist
- Onset to reperfusion
- Door to needle and 

groin

- Better outcome (x3)

Pérez de la Ossa et al, Neurology 2008



DIAGNOSE
HOSPITAL OF 
DESTINATION

PRE-NOTIFY
COMMUNICATION

QUALITY CONTROL



Diagnose

ü EMS SENSITIVITY 80%

ü Stroke patients not identified by EMS were:

More frequently PACI (left) and POCI

NIHSS 8 vs. 11

Door to needle time 15 minutes longer

Gea et al. Rev Neurol 2020



Diagnose: Identification of Patients with LVO

RACE SCALE

Facial palsy 0-2

Arm motor 0-2

Leg motor 0-2

Head -gaze
deviation

0-1

Aphasia - Agnosia 0-2

TOTAL 0-9

Validated in the field

- Stroke 2014 (design n=357 patients )

- JNIS 2018 (n=1822 - Catalonia )

- Prehosp Emerg Care 2019 (n=440 -

Texas)

- Jumaa , JNIS 2019 (n=492 - Ohio)

M!*. Č Ë

Sensitivity 84%

Specificity 60%

PPV 35%

NPV 94%

AUC 0.77

Stroke 2014; 45: 87-91  



Diagnose: Identification of Patients with LVO

29% ICH

28% 
no LVO

8% mimic

35% LVO 
(proximal)

18% 
no LVO

Triage using RACE Č Ë

10% 
M2

70 yo man
RACE 6

Blood pressure 230/120
Vomiting

Alert
No AF, no anticoagulants

85 yo woman
RACE 8

Blood pressure 180/80
Not vomiting

Alert
AF, no anticoagulants

Pérez de la Ossa, Poster presentation , ESOC 2020
http://shiny -eio.upc.edu/pubs/RACE -PLUS/

http://shiny-eio.upc.edu/pubs/RACE-PLUS/


Free training course
Coursera

www.racescale.org



Hospital of Destination

IP:

Marc Ribó

Sònia Abilleira

Natalia Pérez de la Ossa

Funding : Medtronic

- Primary outcome: mRS at 90d (blinded )

- Secondary outcomes: 
- RACE 5-6-7 vs. 8-9
- Candidat to iv tPA yes/no
- Time from site to Local/CTI 

hospital


