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SPECIAL REPORT

Recommendations for Regional Stroke
Destination Plans in Rural, Suburban, and Urban
Communities From the Prehospital Stroke System
of Care Consensus Conference

A Consensus Statement From the American Academy of Neurology, American
Heart Association/American Stroke Association, American Society of
Neuroradiology, National Association of EMS Physicians, National Association

of State EMS Officials, Society of Neurolnterventional Surgery, and Society of
Vascular and Interventional Neurology: Endorsed by the Neurocritical Care Society



Best Practices for EMS

 Region should harmonize & adopt consistent stroke management protocols, evidence-
based stroke screening tools and severity scales for identifying possible LVO

Stroke Management education (in conjunction with hospital partners and local EMS)
should be done every year and integrated as a core care competency and should include
information about interfacility transport (including of drip and ship patients)

- EMS agencies should develop and utilize stroke destination plans based on hospital
locations & capabilities, transport times, and patient acuity

" EMS should develop uniform prehospital stroke notification protocols with receiving
stroke hospitals and direct CT transport should be encouraged




Proposed times are meant to serve as starting points for local
discussion and these should be determined in the future by specific
performance data from stroke centers within the SSOC

American Heart Association.
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Figure 1. Mission: Lifeline Stroke Emergency Medical Services (EMS) Acute Stroke Routing Algorithm.

ABC indicates airway, breathing and circulation; ASRH, acute stroke-ready hospital; CSC, comprehensive stroke center; EVT, endovascular
therapy; LKW, last known well; LVO, large vessel occlusion; POC, point of care; PSC, primary stroke center; and TSC, thrombectomy-capable
stroke center. Reprinted from the American Heart Association with permission. Copyright ©2021.




What 1s a LVO?

LVO = Large Vessel Occlusion

Anterior Cerebral Artery (ACA) ‘




Large Vessel Ischemic Strokes

* 30-40% of Ischemic strokes are large
vessel strokes
* If left untreated, prognosis is poor

Vessel Mortality
ICA 53%

MCA 27%
Vert/Basilar 89-90%

Jansen O, et al.2. Furlan A et al. PROACT Il Trial3. Briickmann Het al.



Endovascular Thrombectomy

« Thrombectomy evolved during 2015 trials---these
trials established this therapy as the standard of care
« Devices include: coil retrievers, aspiration/debulking
systems, and stent retrievers
« Mechanical reperfusion may include:
«  Physical disruption of the clot and removal with device
(thrombectomy)
Intra-arterial administration of tPA (directly into the clot)
Angioplasty
«  Placements of stents
Time window for intra-arterial (IA) treatment varies
depending on the location of the clot and what
Imaging shows:
Up to 24 hours; generally, a longer timeframe for posterior
stroke


http://pn.bmj.com/content/early/2017/06/24/practneurol-2017-001685
https://creativecommons.org/licenses/by/3.0/




Stent Retriever
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Large Vessel Occlusion (LVO) Screening

Tools

v Multiple validated LVO

screening tool

— These look for large
vessel deficits (AKA
cortical findings)

* Gaze, Aphasia,
Paralysis, Neglect,
Vision

Premotor Primary  Central Somatosensory
area molor area  sulcus / area
Prefrontal ‘
area - 1 Sensory
speech
(Wernicke's)
; area
- f‘ . | i) ‘ |

= S )i = S
Motor speech A + P

(Broca's) area :

l

Taste area  Auditory area Visual area



How do you choose a scale?

* Keep it simplel

* Validated tool in pre-hospital setting
* High Accuracy

* High Interrater Reliability

“The specific scale chosen may be less important
than the paradigm that some field severity score

assessment should be done to screen for possible
(E)LVO.”

- Jayaraman et al. | Neurolntervent Surg. 2016



Some Possible .LVO Scales
v  CSTAT
v RACE (Rapid Arterial Occlusion Evaluation Scale)

v FAST-ED (Field Assessment Stroke Triage for
Emergency Destination)

v' Los Angeles Motor Scale (LAMS)

v Vision Aphasia Neglect (VAN)



Comparing LVO Screening Tools

ORIGINAL RESEARCH

Stroke vision, aphasia, neglect (VAN) assessment—a
novel emergent large vessel occlusion screening
tool: pilot study and comparison with current
clinical severity indices

Mohamed S Teleb,! Anna Ver Hage,' Jagueline Carter,’ Mahesh V Jayararnan,2

Ryan A McTaggart?

Table 2 Comparison of aspect of the vision, aphasia, neglect
emergent large vessel ocdusion screening with other screening

tools

Tool RACE LEGS LAMS Hemiparesis WAN 3155 (CPSSS
Aspact tested

Arm Yes No Yes Vs Tes  Yes Yes
weakness

Face Yes No Yes MNo No Mo Mo
weakness

Leg Yes Yes No Vs No s Mo
weakness

Gaze Yes Yes No Mo Tes  Yes Yes
Visual field Yes Yes No MNo Yes Mo Mo
loss

Meglect Yes No No MNo Yes Mo Mo
Aphasial Yes Yes Mo No Yes Mo Yes
speech

3155, 3 item stroke scale; CPS55, Cincinnati Prehospital Stroke Severity Scale; LAMS,

Los Angeles Motor Scale; LEGS, legs, eyes, gaze, speech (Texas Stroke Intervention
Prehospital Stroke Severity Scale); RACE, Rapid Arterial oColusion Evaluation Scale;
AN, vision, aphasia, neglect

Table 4  Emergent large vessel occlusion screening to comparisons

RACE LEGS LANS Hemiparesis VAN 3158 (555
Meed to calculate score Yes Yes Tes ] No Yes Tes
No of tests b d 3 1 14 3 H
Length of axam 1=7 {7 is longest) 1 b 4 1 1 3 5
Positive predictive value (%) {2 &0 1 ]
Sensitivity (%) g5 9 B 1748 100 &7 B

multiple etilogies analyzed

Megative predictive value (%) H 86 Could not be cakoulated 100 8
Specificity (%) 68 | B ] L i
Type Prospectie Prospective Ratrg Ratra Prospective Prospective Retra
Total No of patients analyzed 35 181 119 8 B2 i Ik

3155, 3 item stroke scale; CPSSS, Cincinnati Prehospital Stroke Severity Scale; LAMS, Los Angeles Motor Scale; LEGS, leqs, eyes, gaze, speech (Teuas Strake Intervention Prehaspital
Stroke Seserity Scale); RACE, Rapad Arterial oCchusion Evaluztion Scale; Retro, refmspective; VAN, vision, aphasia, neglect.

Conclusion: “The VAN screening tool accurately identified ELVO
patients and outperformed a NIHSS 26 severity threshold and may
best allow clinical teams to expedite care and mobilize resources
for ELVO patients. A larger study to both validate this screening
tool and compare with others is warranted”



otor weakness used in all large vessel
screening tools due to central location as
well as its link to functional independence
on modified rankin scale used for

Figure 2 Large vessel occlusion screening tools—brain view. 31-55, 3 item stroke scale; CPSSS, Cincinnati Prehospital Stroke Severity Scale; LAMS,
Los Angeles Motor Scale; LEGS, legs, eyes, gaze, speech (Texas Stroke Intervention Prehospital Stroke Severity Scale); RACE, Rapid Arterial oCclusion
Evaluation Scale; VAN, vision, aphasia, neglect.

dof5

Teleb MS, et al. J Neurolntervent Surg 2017,9:122-126. doi:10.1136/meurintsurg-2015-012131



Comparing LVO Screening Tools

. Comparison of eight prehospital stroke scales to detect
intracranial large-vessel occlusion in suspected stroke
(PRESTO): a prospective observational study
nH - Mart Duve 1, Anouk D eif, Marileen Biekart
NV E 72
Conclusion: “Prehospital stroke scales
" e detect al.VO with acceptable-to-good
= (-FAST: 0.B0 {0 76-0-E4
CGFAST. 080 (076-0 84 accuracy. RACE, G-FAST, and CG-FAST
62 LAME: 079 {0 75=0-83 . .
— (PS5 079 [0-75-0-B3
020075080 are the best performing prehospital stroke
l — FAST.PIE 073 (067076 scales out of the eight scales tested and
L T T T T 1
5 2 o4 08 08 10 approach the performance of the
1-specificity . e .
clinician-assessed NIHSS. Further studies
Figure 2: ROC curves for prehospital stroke scales and the NIHSS as msesied . .
by the dinician L are needed to investigate whether use of
Drata are anea under the ROC curee (95% CI). OG-FAST=Comeniently-Grasped
Field Astesiment Stroke Triage. (P 35=Cincinnati Prehospital Stroke Scale { 1 1
C-5TAT=Cincinnati Stroke Triage Assessment Tool. FAST-PLUS=Face-Arm these Scales n reglonal transportatlon
Speech-Tirme pl wvepe arm or leg motor defidt. G-FAST=Gaze-Face-Arm b b b
SpeechTime. LAMS-Los Angeles Motor Scale NIHSS-Nationsl lnstitutes strategies can optimise outcomes of
of Health Stroke Scale. PASS«Prehospital Acute Stroke Severity. RACERapid : : : :
.’-I".-e-' a| achusion Evaluation. ROC -'-.'-:I-.'l'.-u-' -.I:J-e-'llin;.: xl':u:l'::'l-.Li-.. patlents Wlth ISChaemlc StrOke,’



THE CINCINNATI PREHOSPITAL STROKE SCALE COMPARED TO STROKE SEVERITY
TooLs FOR LARGE VESSEL OCCLUSION STROKE PREDICTION

Remle P. Crowe, PhD, NREMT @, ]J. Brent Myers, MD, MPH, Antonio R. Fernandez, PhD,
NRP, Scott Bourn, PhD, RN, Jason T. McMullan, MD, MS

* Conclusion: “CPSS demonstrated similar predictive performance
characteristics compared to the RACE, LAMS and VAN for detecting LVO
stroke. Prior to implementing a specific tool, EMS should evaluate ease of

use and associated implementation costs”

Taeie 1. Patient characteristics stratified by prehospital stroke scale(s) documented

Total N=13,59%6 CP55* 83% (N=11,319) RACE" 14% (N =1,%449) LAMS™ 73 (W =880) VANT 4% (N=506)

Age, years

Median (IQR) 71 (58-82) 71 (58-82) B9 (58-80) 76 (65-85) 69 (57-81)
Sex

Female 560 (7,481) 56 (6,248) 549, (1,041) 54% (456) 58% (277)

Male 44% (5,996) 44% (4,972) 46%, (G503) 46% (395) 47% (200)

Missing 114 b 5 249 29
Last Known Well

=4 5hrs T3 (6,611) 74% (5,666) 71% (1,025) HE% (425) 74% (210)

45hrs - 6hrs o (280) o (235) Fio (48) 3% (21} 5% (14)

=6 hrs - <24hrs 15% (1,34949) 14% (1,100) 19% (272) 21% (1340) 14% (41)

=24hrs G (H19) G (B44) 8% (110) 8% (50) T (20)

Missing (n) 4 457 3624 4494 254 214
Stroke Diagnosis

Yes 319 (4,228) 0% (3,356) 41%, (799) 44%, (386) 48%, (230)

No 69% (9,368) 70U (7963 5%, (1,150) 56% (494) 52% (249)
LVO Diagnosis

Yes 5% (694) 5% (546) Yo (167) 6% (52) 5% (24)

No 45% (12,907) G5% (10,773) 91% (1,782) 94% (828) 95% (455)

*Note: Multiple types of stoke screen could be documented per each encounter.



CSTAT
(Cincinnatt Prehospital Stroke Severity Scale)

Cincinnati Pre-Hospital Stroke Severity Scale

Conjugate gaze deviation [1 2 points
Incorrectly answers Age or Month
and [1 1 point

Does not follow at least one command (close your eyes,
open and close your hand)

Arm (right, left or both) falls to the bed within 10 seconds |[L] 1 point

Score of 2 or more = high likelihood of Large Vessel Occlusion (LVO) Stroke



Leg motor function

Head and gaze deviation

Aphasia
(if right hemiparesis)

Agnosia
(if left hemiparesis)

RACE Score total

Extending the arm of the patient
90 degrees (if sitting) or 45
degrees (if supine)

Extending the leg of the patient
30 degrees (in supine)

Observe eyes and cephalic
deviation to one side

Ask the patient two verbal orders
- “close your eyes”

- “make a fist”

Asking:

- “Who is this arm” while
showing him/her the paretic arm
(asomatognosia)

- “Can you move well this arm?”
(anosognosia)

Absent (symmetrical movement)

Mild (slightly asymmetrical)

Moderate to severe (completely

dS 11T mic.l

Normal to mild (limb upheld more than
10 seconds)

Moderate (limb upheld less than 10
seconds)

Severe (patient do not rise the arm
against gravi

Normal to mild (limb upheld more than
5 seconds)

Moderate (limb upheld less than 5
seconds)

Severe (patient do not rise the leg
against gravi

Absent (eye movements to both sides
were possible and no cephalic deviation
was observed)

Present (eyes and cephalic deviation to
one side was observed

Normal (performs both tasks correctly)
Moderate (performs one task correctly)
Severe (performs neither tasks)
Normal (no asomatognosia nor
anosognosia)

Moderate (asomatognosia or
anosognosia)

Severe (both of them)




Field Assessment Stroke Triage for
Emergency Destination

FFacial Palsy (0-1)
Arm Weakness (0-2)
Speech Changes (0-2)
Time (no points)

Eye Deviation (0-2)
Denial/Neglect (0-2)

High sensitivity and
specificity beyond
scores >4

LVO frequency

FAST-ED


https://youtu.be/f5lAQuxm84E

Field Use of FAST-ED

CVA Checklist| 2018

Appendix N- FAST-ED | 2018

If Cincinnati Stroke Scale is POSITI r one of the three tests shows abnormal findings), then
assessment should include FAST-ED/Lar ssel Occlusion Screen. LVO Screen by Paramedic Only
Cincinnati Pre-hospital Stroke Scale
1. FACIAL DROOF: five ot sty et o sl 2. ARM DRIFT: 7 s
Abmormal T ane |
-; = -
o
3. ABNORMAL SPE
Momal: pefient uz g wisrel i B sk
Item FAST- Descriptions
ED
Score
Facial Weakness/Asymmetry Ask the patient to smile or show teeth or gums
MNormal or minor asymmetry 0 Facial movement is normal/symmetric or slightly asymmetrical
Complete asymmetry 1 Facial gesture when showing teeth or gums is completely
asymmetrical
Arm weakness Ask the patient to close eyes & hold both arms out with palms up
for 10 sec.
No drift 0 Both arms remain up >10 sec. or slowly drift down equally
Drift or some effort against gravity | 1 One arm drifts down in <10 sec. but has antigravity strength
No effort against gravity or no 2 Cannot maintain the arm against gravity and drops immediately
movement
Speech Output Check speech content & ask the patient to name 3 common items
Normal o] Speech content normal AND names 2-3 items correctly (if speech
is slurred but makes sense and naming is correct score as normal)
Abnormal 1 Speech content clearly abnormal OR names only 0-1 items
correctly
Speech Comprehension Ask the patient: “Show me two fingers”
Normal 0 Patient shows two fingers
Abnormal 1 Patient cannot understand/does not show two fingers
Eye deviation Ask the patient to follow your finger while holding their head still
Absent 0 Mo deviation, eyes move to both sides equally
Partial 1 Patient has clear difficulty when looking to one side (left or right)
Forced Deviation 2 Eyes are deviated to one side and do not move to the other side
{e.g. cannot fellow finger)
Denial/Neglect Ask the patient: “Are you weak anywhere?”
Normal 0 The patient recognizes that they are weak
Abnormal 1 The patient is weak but does NOT recognize they are weak
Denial/Neglect While holding the patient’s weak arm, ask the patient: “Whose
arm is this?”
Normal 0 Patient recognizes the weak arm belongs to them
Abnormal 1 Patient does NOT recognize the weak arm belongs to them

Johnson County Emergency Medical Services

Page 159

FAST-ED indicates Field Assessment Stroke Triage for Emergency Destination. This is to be
applied to adults (2 18 years old) with a positive Cincinnati Stroke Scale and is a screen fora
Large Vessel Occusion (LVO).

*FAST-EDY LV screen should be performed by a paramedic

Rem FAST- Dezoripbions
ED
Soore

Facisl Weskness/ Asymmetny Azk the patient to smile or show teeth or gums

Mormal or minor asymmaetry o Fadal movemant is normal/symmetric o slightly asymmetrical

Compiste asymmetry i Fadal gesture when showing te=th or gums is comipletely
apymmebrc

B ehesmin £55 sk the patient to dose gyes & hold both arms out with palms up
for 10 sac.

Ho drift [ Both arms remain up »10 sec. or slowly crift down egually

Drift or some effortageinst grawity | 1 One arm drifts down in <10 sac. but has entigrevity strength

o effort ageinst granity o no 2 Cannat maintain the arm against gravity and drops immedately

movEment

Speech Output Check speech content & ask the patient to name 3 common items

Hormal o Speech content normal AND names 2-3 items cormectly [if speech
= slurred but makes sense and RAmINg is Cormect score as normal]

Abmormal i Speech content clearly abraormal OF names caily 0-1 kems
CINTECtly

Speech Comprehension Az the patient “Show me two fingers™

Normal 0 Patient shows two fingers

Acmormal i Patient cannct understand/does not show twa fingers

Eye deviation Azk the patient to follow your finger while Rolding their head still

Absent o Mo deviation, eyes move to both Sides equally

Partis i Patient has clear difficulty when looking to one side | leftor right]

Forced Dewiation H Eyesars devioted to one side and do not mowe to the other side
|e.£- cannot Tolic finger]

IDeninl/Negiect Acik the patient “fre you wesk Bnywhene?"

Hormal o The peatient recognizes they are weak

Abmormal i The peatient is weak but does NOT recognize they are wesk

IDeninl/Negiect 'While hokding the patient’s wesk arm, ask the patient: “Whose
arm is this™

Normal o Patient recognizes the wesk &rm Delongs to them

Abmarmal 1 Fatient does NOT recognize the wesk arm belongs to them

*A score of 2 4 iz considered a positive LVO screen,

Jobinson County Emergency Medical Services

Page 150




LAMS

3-item exam that takes
20-30 seconds to

perform

— Hace

— Arm

— Grip

>4 indicative of LVO

Grip Arm

Total

- 0 N -

N

One side is weak or flacdd

Both sides move normally

One side is weak

One side is flaccid/doesn't move
Both sides move normally

One side is weak

One side is flaccid/doesn’t move



Vision, Aphasia, Neglect (VAN)

Table 1 Vision, aphasia, neglect emergent large vessel occlusion
screening tool

Stroke VAN

Howe weak is the O Mild {minar drift)
patient? [ Moderate (severe drift—touches or nearly touches
Raise both arms wup  ground)

[ Severe (flaccid or no antigravity)
[ Patient shows no weakness. Patient is VAN negative

{eceptions are confused or comatose patients with dizziness, focal findings, or
no reason for their altered mental status then basilar artery thrombus must be
considerad; CTA is warranted)
Visual disturbance [ Field cut {which side) (4 quadrants)
[ Double vision (ask patient to look to rght then left;
evaluate for uneven eyes)

[ Blind new onset
[ None

Aphasia [ Expressive (inability to speak or paraphasic errors); do
not count slumring of words (repeat and name 2 objects)
[ Receptive {not understanding or following commands)
iclose eyes, make fist)
[ Mixed
[ None

Meglect [ Forced gaze or inability to track to one side
[ Unable to feel both sides at the same time, or unable
to identify own amm
[ lgnoring one side
[ Hone

Patient must have weskness plus one or &l of the W, A, or N to be VAN positive.
WAMN positive patients had 100% sensitivity, 90% specificity, positive predictive value
14%, and negative predictive walue 100% for detecting lange vessel acclusion.

CTA, CT angiography; VAN, vision, aphasia, and neglect.
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Kansas Initiative for Stroke Survival (KISS)

Website Resources

1 Hi
[~ Gl4l= CAEENDAR DATA ERUGARLE NS

VERUCAG X
. EMSRESOURCES

o

O = . v b
"k'\k :""‘”j:‘v“ﬁ s ‘\;‘\ 4 "(‘.‘!:‘.«1‘
E TERNAETINKS ¢ 558 of

N g

http://www.kissnetwork.us/

25


http://www.kissnetwork.us/

References

Duvekot, MHC, Venema, E, Rozerman, W, et al. Comparison of eight
prehospital stroke scales to detect intracranial large-vessel occlusion in
suspected stroke (PRESTO): a prospective observational study. Lancet
Neurology, 2021 (20), 213-212.

Jauch, E, Schwamm, L, Panagos, P, et al. Recommendations for regional
stroke destination plans in rural, suburban, and urban communities

from the prehospital stroke system of care consensus conference. Stroke,
52, 1-20.

Remle, C, Myers, J., Fernandez, A., et al. The Cincinnati prehospital stroke
scale compared to stroke severity tools for large vessel occlusion stroke
prediction. Prehospital Emergency Care, 25 (1), 67-75.

Teleb MS, Ver Hage A, Carter J, et al. Stroke vision, aphasia, neglect (VAN)
assessment- a novel emergent large vessel occlusion screening tool: pilot

study and comparison with current clinical severity indices. Journal of
Neurolnterventional Surgery 2017 (9), 122-126.






