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Objectives

Overview of Stroke
Stroke Chain of Survival
Pre-hospital data in Stroke

Future use of pre-hospital data in stroke
management



Ischemic Stroke

~780,000 strokes a year

3" leading cause of death

Leading cause of adult disability

$65.5 billion in 2008

15% are preceded by a TIA

100,000 recurrent strokes a year

African American > Hispanic > Caucasian
Risk increases with advancing age



Stroke in Utah

Fact or Myth?

Stroke is not common in Utah because of
healthy lifestyles

Myth!
Utah is the 15t most “heart healthy” state
Utah is the 25t most “stroke healthy” state




What is a Stroke?

Hemorrhagic — 15% Ischemic — 85%

Hemorrhagic Stroke Ischemic Stroke

Hemorrhage/blood leaks Clot Stﬂlpﬂ blood supply
into brain tissue to an area of the bramn
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Interruption of blood flow to brain tissue causing loss of function and death of tissue.


Clinical Presentation

e Sudden onset * Symptoms
— Weakness

— Numbness

— Headache “Worst
headache of my life”

e Maximal at onset

e Vascular risk factors — Speech difficulty
e Heart Disease — Clumsiness
* Hypertension — Dizziness
. H.yperllpldemla _ Intractable
* Diabetes nausea/vomitin
* Tobacco o 8
— Vision Loss

Serene Branson



http://www.youtube.com/watch?v=XvkC4t2d9Ok&feature=related�

Golden Hour of Stroke: Facts

Stroke treatment is time-limited
Stroke kills 2 million brain cells per minute
Earlier treatment prevents disability

Arrival in “The Golden Hour” improves chances of
a good outcome

Golden hour arrival is more frequent in EMS
transported patients

Golden hour arrival:
— West/Northeast >Midwest/South



“The Walmart Stroke”

91F at the photo counter at Walmart started to drift
to the left. Had L arm > leg weakness.

e Onset: 1225-1230

 Medical History:
— Hypertension
— Atrial Fibrillation
— GERD
— Osteoporosis
e SocHx: lives independently, “drives to church,

senior center, presbyterian ladies group, and ‘red
hats’”



The Stroke
Chain of Survival:

Detection

Dispatch

Delivery ' \
p_—

Door
Data
Decision

-i_::'
~
Drug -



Seven Step Stroke Chain of Survival
and Recovery

Pre-Hospital: In-Hospital:

1. Detection 4. Door

2. Dispatch 5. Data

3. Delivery 6. Decision
7. Drug
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Optimal care of the stroke victim of acute stroke must minimize delay in recognition of stroke symptoms, activation of the EMS system, rapid transport to and pre-arrival notification of a hospital capable of acute stroke care, appropriate evaluation and selection of eligible candidates (if applicable) for fibrinolytic therapy, and administration of fibrinolytics.  Delays at any of these major points can increase the the negative outcome of the stroke patient – to include making them ineligible for fibrinolytic therapy.



General Population
(Detection)

EMS System
(Detection, Dispatch, Delivery)

Hospitals

(Door, Data, Decision, Drug)




1. Detection: Early Recognition

e Early treatment of stroke depends on the victim, family
members, or other bystanders detecting the event.

e ~40-75% of patients know at least one symptom

e ~89% say they would call 911 first
— 75% actually call a friend/family member first

e Only 25% recognize 911 as means of arriving faster
e ~50% “wait it out” or “not bad enough”

e Larger Deficits:
— Increased use of EMS
— Increased arrival in the Golden Hour
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1. Detection
A 1999 survey of Maricopa County residents found that less than 20% of those asked could name numbness or weakness of one side of the body as a stroke warning sign.  All other warning signs were even less known.

Public education is an essential part of any strategy to ensure timely access to care for stroke victims. It has been successful in reducing the time to arrival in the emergency department


1. Detection: Early Recognition

* |[mproving Awareness:
— Government
— Not-For-Profit (AHA/ASA)
— Industry

e 3 Keys
— Whatitis
— What to do
— Why do it

 Audience — bang for the
advertising buck
— 0Old
— Young
— Middle age
— High Risk
e Cost
— Multimedia spots
— Print spots
— Mailers

e Sustainability?
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1. Detection: West Virginia Experience
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Public education is an essential part of any strategy to ensure timely access to care for stroke victims. It has been successful in reducing the time to arrival in the emergency department


1. Detection: Early Recognition

e Stroke victims and their families must be
taught to activate the EMS system as soon as
they detect stroke signs or symptoms.

e The Walmart Stroke

— Onset 1215-1230

— Call to EMS: “Immediately” time undocumented
family reports 1230
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1. Detection
A 1999 survey of Maricopa County residents found that less than 20% of those asked could name numbness or weakness of one side of the body as a stroke warning sign.  All other warning signs were even less known.

Public education is an essential part of any strategy to ensure timely access to care for stroke victims. It has been successful in reducing the time to arrival in the emergency department


2. Dispatch: Early EMS Activation and Dispatch

 “First, First Responders” Jeffrey Clawson

e EMS dispatchers must appropriately recognize
and prioritize the call to ensure a rapid
response within the EMS system.
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2. Dispatch 
         Stroke victims and their families must be taught to activate the EMS
         system as soon as they detect stroke signs or symptoms. Currently only  
         half of stroke victims use the EMS system despite the fact that this  
        system provides the safest and most efficient method for transporting the
         patient to the hospital. 
        Although highly skilled dispatchers can be effective in triaging 
        emergencies over the telephone, additional education about stroke is 
        required. In a recent study, just over half of the EMS dispatchers correctly
       diagnosed stroke from the initial EMS call.

       Contact with the EMS system not only enables the dispatch of trained   
       providers but also puts the victim or family members in contact with
       someone who can provide emergency information. EMS dispatchers can 
       instruct bystanders in lifesaving skills, such as airway management, 
       positioning of the patient, and rescue breathing, while EMS personnel are 
       en route. 








Emergency Medical Dispatchers:
Assigning Dispatch Urgency

* Porteous et al, 1999

— Of cases in which patients used the word “stroke” during the 911 call,
48% classified as "CVA’

— Of cases classified as "CVA", 31% dispatched as code 3 (high prionty)

* Mosley et al, 2007

— 100% of those identified as stroke dispatched as “hights & sirens”

— (Cases dispatched “lights & sirens” had a significantly faster response
fime than those dispatched nonurgently (median 11 min versus 24 min).

» Rosamond et al, 2005

— 31% of strokef/TIA cases were identified as stroke by EMD
— 9% of calls dispatched as high prionty



2. Dispatch: Early EMS Activation and Dispatch

* Procedure

— Do we use one? Do you use one? Do we know?

* MPDS

— Most widely used dispatch system
— Uses exact language prompts
— Measurable/reproducible
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(% ProQA Diagnostic Tools Version: 3.4.7.3
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Abbreviations Additional Info Liritations Warning |
Stroke Diagnostic Tool l
-
@ | want you to get close enough to ask her/him three questions.
Tell me when you're ready.
Ready
(Wait) Was the smile equal on both sides of her'his mouth? e
~
~
~
~
(Wait) YWhat was s/'he able to do?
~
~
~
~
(Wait) Was s/he able to repeat it correctly?
(Clarify) Was it slurred, garbled, or not understandable?
~
l""' —
~
~
| Close

| %

2 2004-2011 Priority Dispatch Corp. Patents pending. All rights resernved.




2. Dispatch: MPDS protocol use in San Diego

e EMD recognition vs. Paramedic recognition
— Discharge Dx by neurologist
— 882 patients vs. 477 patients
— EMD used MPDS vs. Paramedics used Cincinnati
— Sensitivity 83% vs. 44%
— PPV 42% vs. 40%

* LA experience
— EMD sensitivity 41% PPV 45%

Ramanujam, 2007
Buck, 2009
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2. Dispatch: Early EMS Activation and Dispatch

e Data points:
— Time of Call
— Protocol
— Dispatcher
— Compliance with protocol
— Dx/sx code used
— Urgency of dispatch
— Who was dispatched
— Time of dispatch to EMS providers
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2. Dispatch: Early EMS Activation and Dispatch
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3. Delive r'Y. Pre-hospital Transport and
Management

Players: Paramedics/EMT’s

Training: Variable

Roles:

Rapid identification of stroke symptoms
Rapid transport to Stroke facility

Pre-arrival notification of Stroke facility

e Data collection?
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3. Delivery
 Rapid identification of the stroke
 Support of vital functions
 Rapid transport of the victim to the receiving facility 
 Pre-arrival notification of the receiving facility
EMS providers must be effectively trained in the recognition and treatment of stroke.  EMS system protocols must assign a high priority to stroke patients. In most EMS systems, stroke patients are treated under a generic "altered mental status" protocol. Stroke must be suspected quickly by EMTs and paramedics in the field. In one study EMTs and paramedics correctly identified stroke and TIA in 72% of the patients with either condition.
Training must incorporate protocols that cover early recognition, early stabilization, early transportation, and early notification of the receiving facility.
Extensive medical histories and neurological exams by pre-hospital personnel are impractical, especially because gathering this data may delay transport to the ED.



3. Delive ry. Identifying Stroke Symptoms
in the Field

Screening tools:

e Cincinnati Pre-hospital Stroke Screen

e Los Angeles Pre-hospital Stroke Screen
e Melbourne Ambulance Stroke Screen
e Ontario Pre-hospital Stroke Screen
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The Cincinnati Pre-hospital Stroke Scale, named for the location it was developed, identifies a high percentage of acute stroke patients by assessing only 3 physical findings:


http://localhost:8032/servlet/lp?url=Book_ACLS/ACLS_ch10/ch10_ref.htx�

3. Delive r'Y. Pre-hospital Transport and
Management

The Cincinnati Pre-hospital Stroke Scale
1. Facial Droop (smiling asymmetry)
2. Arm Drift (hold hands out in front of self at 90 degrees

3. Speech (repeat a phrase)


http://localhost:8032/servlet/lp?url=Book_ACLS/ACLS_ch10/ch10_ref.htx�

3. Delive r'Y. Pre-hospital Transport and
Management

Other Supportive Measures:
* Intravenous access.

* Finger stick blood glucose
e Blood Draw

e EKG monitoring

e Exact time of onset. If not known, time Last Known Well/Last Seen
Normal (LKW/LSN)

e Medications (bring the bottles if on-hand)

e Next of Kin contact number (preferably Cell phone of spouse/child
who can make decisions)

NOTE: DO NOT DELAY for this data!!
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Isotonic fluids (Normal Saline or Lactated Ringer's solution) are used for intravenous therapy; hypotonic fluids are contraindicated. Glucose-containing solutions should be avoided unless hypoglycemia is documented by rapid glucose test or is strongly suspected from history. Bolus administration of fluids is not indicated unless hypovolemia is present.
Pulse, respirations, and blood pressure should be checked frequently so that changes or abnormalities can be detected. Disturbances in these signs are frequent.


3. Delive r'Y. Pre-hospital Transport and
Management

Early Notification:

e Early notification enables
personnel to prepare for the
imminent arrival of a stroke
patient.

* ED preparation
e CT scanner notification
 Neurologist mobilization

29
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Median in-hospital delay times (and interquartile range [IQR]) by arrival mode, North Carolina
Stroke Care Collaborative, 2008 to 2009.

Time to Time to
Imaging Completion Imaging Interpretation
2.8-

2.4-

2.0-

Median and IQR (hours)

Patel M D et al. Stroke 2011:42:2263-2268 .
American Heart

Association

Copyright © American Heart Association Learn and Live
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Median in-hospital delay times (and interquartile range [IQR]) by arrival mode, North Carolina Stroke Care Collaborative, 2008 to 2009.


3. Delive r'Y. Pre-hospital Transport and
Management

What about treatment times?
Kim, SK European Journal of Neurology 2009

Pre and Post-intervention assessment

— Pre-notification of incoming stroke patient
— DTN times
— % of patients getting thrombolytics

DTN time 28.9 min vs. 47.7 min
% getting Tx 6.5% vs. 14.3%
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Isotonic fluids (Normal Saline or Lactated Ringer's solution) are used for intravenous therapy; hypotonic fluids are contraindicated. Glucose-containing solutions should be avoided unless hypoglycemia is documented by rapid glucose test or is strongly suspected from history. Bolus administration of fluids is not indicated unless hypovolemia is present.
Pulse, respirations, and blood pressure should be checked frequently so that changes or abnormalities can be detected. Disturbances in these signs are frequent.


Door to Thrombolytics

.01 — OR estimated by mods
— - = 95% Tl for estimated OR

Adjustad odds ratio

'Ell:' EIID lﬁ':' lél:I 1%!-{3' Ei':' E-I’f':' ET:'EI 3'5':' E-éll:' 34'3.::.
GTT iminj
Figura 3; Model estimating odds ratio for favouwrable outcome

at 3 months in t-PAtreated patients compared with controls
by OTT

(Lancet 2004; 363: 768—74)



3. Delive r'Y. Pre-hospital Transport and
Management

e EMS use and “The Golden Hour”

— 79% of patients arriving in GH are by EMS
e 55%in 121-180 minute window

— EMS arrival in the GH correlates with increased TPA usage
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Isotonic fluids (Normal Saline or Lactated Ringer's solution) are used for intravenous therapy; hypotonic fluids are contraindicated. Glucose-containing solutions should be avoided unless hypoglycemia is documented by rapid glucose test or is strongly suspected from history. Bolus administration of fluids is not indicated unless hypovolemia is present.
Pulse, respirations, and blood pressure should be checked frequently so that changes or abnormalities can be detected. Disturbances in these signs are frequent.


3. Delive r'Y. Pre-hospital Transport and

EMD/EMS protocol for
stroke patients
HoPSTO study

System-wide education

campaign

— Community

— EMS
— Hospitals

— Implemented LAPSS

BUT...What did it do

overall?

Taotal Minutes

42.2 Minutes

Management

20,6 Minuwtes

Transport From
Scene to Hospital =
15.6 Minutes

Transport From
Scene to Hospital =
17.9 Minutes

(p=001)

&

Time Spent
On Scene =
16.7 Minutes

Time Spent

(dn Scene =

1¥.2 Minutes
A(p=A01)

9.9 Minutes
"y

Poisson, S

Dispatch To
Arrival On Scene =
0.9 Minutes

Dispatch To
Arrival on Scene =
9.7 Minutes

Fre-Iniervention
Tramsport Times

ISC 2011

Active-Intervention
Transport Times

Total Minntes
———————

458 Minutes
(p=.001)

37.9 Minutes
F 3

9.7 Minutes

34
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Once the diagnosis of stroke is suspected, time in the field must be minimized. The presence of acute stroke is an indication for "load and go" because there is limited time to institute therapy, and newer therapies can be provided only in the emergency department of the receiving hospital. A more extensive examination or institution of supportive therapies can be accomplished en route to the hospital and in the emergency department.
If possible, prehospital providers should establish the time of onset of stroke signs and symptoms. This timing will have important implications for potential therapy. If the time of onset of symptoms is viewed as time "zero," all assessments and therapies can be related to that time.
Early notification of emergency department personnel has always played a critical role in emergency cardiac care and trauma systems. Early notification enables personnel to prepare for the imminent arrival of any seriously ill or injured patient. In many hospitals this notification shortens the time to evaluation of, and critical interventions for, stroke patients.


3. Delive r'Y. Pre-hospital Transport and
Management

e The Walmart Stroke
e Onsettime: 1215-1230

e (Call time: undocumented, ~
1230

e Dispatch time: 1233
e Dispatch Code: 028 = Stroke
e Dispatch Urgency: Code 3

En route: 1240

Arrive at scene: 1243

Leave Scene 1250

Delivery: 1302

To Hospital Urgency: Code 3

Contacted Hospital: In
Transit (10 minute notice)
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Isotonic fluids (Normal Saline or Lactated Ringer's solution) are used for intravenous therapy; hypotonic fluids are contraindicated. Glucose-containing solutions should be avoided unless hypoglycemia is documented by rapid glucose test or is strongly suspected from history. Bolus administration of fluids is not indicated unless hypovolemia is present.
Pulse, respirations, and blood pressure should be checked frequently so that changes or abnormalities can be detected. Disturbances in these signs are frequent.


What is the Future of Pre-
Hospital Data in Stroke Care



1. Getting what the Trauma girl has

Stroke Regionalization

Destination determined by matching level of
need and facility abilities




Transport Protocol

e Current transport protocol

3 Transport to a Stroke Receiving Facility (Amercan Fork Hospital, IMC, Mountain View Hospital, Riverton, Timpanogos
Hospital or Utah Valley Regional Medical Center) if they will arrive at the facility in less than 120 minutes from the
confimmed onset of the stroke like symptoms.

O Transport to the Primary Stroke Center for Utah County (IMC or Litah Valley Regional Medical Center) if they would
amive at a stroke-receiving center later than 120 minutes from the confirmed onset of the stroke like symptoms.

2 [f you are unable to confirm the time of onset of the stroke like symptoms or they started more than 12 hours prior to
transport then transport to the closest appropriate facility or to the facility of the patient’s choice.

e Stroke Receiving Facilities
— American Fork
— Timpanogos Regional
— Utah Valley Regional
— Mountain View

* Primary Stroke Center
— Utah Valley Regional



EMS Triage of Stroke Patients

Current Model

EMS - SRF

SRF = Treat/Transfer
or Transfer PSC

PSC treats/manages

What about the patient
who can’t be treated at
SRF?

Future Model?

EMS - Triage Stroke
patients

EMS - determines facility
based on criteria

If meets criteria - PSC
PSC treats/manages

Criteria:
— Exlcusion for IV TPA
— Severity



NIHSS — Plain English

[Akart Arrwsmu ate )

L
T1a. Level of Consciousness

0= Alert '
1= Dirowsy

NIH Stroke Scale in plain English

NIH Stroke Scale

3. Visual Fields

(Both eyes open, count-
1/2/5 fingers/detect
movement, 4 visual
fields)

‘1=Blind upper or lower ﬂ.eld
“lone side.

0=Normal visual-fields

2=Blind upper & low er ﬂeld one
side.

3=Blind m both eyes/4 fields

3. Visual Fields
(Introduce visual
stimulus/threat to pt’s
visual field quadrants)

0 =Novisual loss -

1= - Partial Henuannpla_

2=C omplete Hemianopia
3 = Bilateral Henuanopia
(blind)

7 Coordination

(F ﬁigEr-tD-nDEé',' heel-
to-shin) Score only 1f
not caused by
weakness.

0=Normal or no movement
1=Clumsy 1n one limb
2=Clumsy 1n two limbs

? leh -itaua

(Fin ger—noae- heel
down shin)

0 =No ataxia
1 = Present in one limb
2 = Present in two limbs

5b. Arm Weakness— Right
[Pt holds arm =t 907 if sitting, 45" if
supin= for 10 sec.}

1- Drifts dow
2= Drifts dOwW | bb. Leg Weakness— Rt

3= Can mowve | (Pt holds leg straight out if sitting,

4= No moverr| 30° if supine) 5 sec.

1=Drifts down, does not hit bed
2= Drifts down to hit bed

3= Can move but cant lift
A= No movement




NIHSS - PE

Pt # (Expert Pt 1 (5) Pt 3 (7) Pt5(12) Overall
score)

_. EWWW =

1.7 2.6 2.3 3.0 2.9

NIHSS-PE-T 31 2.7 1.4 1.6 2.1 36 26 2.6 '
0.176

NIHSS-U_ 30 3.1 32 44 301 44 21 40 29
J) 30 20 1.1 25 1.8 47 28 QG

e Untrained NIHSS — PE users performed similar to
Trained NIHSS users.



NIHSS — Plain English

Reliability NIHSS NIHSS-PE

Omega 0.904 0.974
Heise & Bohrnstedt

Alpha 0.854 0.849
Cronbach

Validity NIHSS NIHSS-PE

Concurrent Validity
(Total Score Correlation of  ————— 0.977
NIHSS-PE to NIHSS)

Heise & Bohrnstedt Validity
(Correlation with 15t factor) 0.979 0.977



Future Stroke Transport Protocol?

Stroke Screen (Cincinnati) - If positive, then:
Grab and Go — Code 3

Triage

— Hx/Timing

— Severity

Re-direct to higher level of care if indicated
Collect/report data

Receive feedback

Change practice as dictated by data



2. Utah State Stroke Registry




North Carolina Model

e Data Collection
— Polaris
— Local monitoring
— Provider Feedback

e Stroke Education

— Dispatch level
— EMS level

PXXXXKX 3 3 3 1 2 3 3
(100%) | (100%) | (33%) | (67%) | (100%) | ( 100%)
P X 5 5 4 3 2 5 5
(100%) | (80%) | (60%) | (40%) | (100%) | ( 100%)
PXOXKX 1 1 1 1 0 1 1
EMS System Average | 134 129 97 59 40 134 129
(96%) | (72%) | (44%) | (30%) | (100%) | (96%)
' State Average 5198 | 4836 | 4521 214 | 1985 | 2850 | 3399
(93%) | (87%) | (4%) | (38%) | (55%) | (65%)

Brice, ISC 2011
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eOnset time

eCall time

eDispatch time
eCompliance
eDispatcher

*On scene time

*En route time

*Pre notification
*Glucose

eStroke Screen
*Onset documented
*NIHSS-PE completed
eAgency name
eHospital

Silos of Data

In Hospital

eDoor to page

eDoor to doc

*NIHSS

eDoor to CT

eDoor to decision
eDoor to needle
e|npatient metrics
eDischarge metrics
eFollow-up scheduled

At Home

eFollow-up compliance
*Medication compliance
eLifestyle compliance
*Re-hospitalization

*ED visits

eRecurrent stroke

*90 day mRS



General Population
(Detection)

EMS System
(Dispatch, Delivery)

Hospitals

(Door, Data, Decision, Drug)




General Population
(Detection)

EMS System
(Dispatch, Delivery)

Hospitals

(Door, Data, Decision, Drug)




Future Directions

Establish protocols for EMD and EMS
Measure compliance with protocols
Connect data from the care continuum

Connect patient outcomes with continuum
data

Use Data to Regionalize Stroke Care



The Walmart Stroke

Pre-Hospital Data

Onset time: 1215-1230

Call time: undocumented, ~ 1230
Dispatch time: 1233

Dispatch Code: 028 = Stroke
Dispatch Urgency: Code 3

En route: 1240

Arrive at scene: 1243

Leave Scene 1250

Delivery: 1302

To Hospital Urgency: Code 3

Contacted Hospital: In Transit (10
minute notice)

Hospital Data

Door to Page: PTA
Door to Doc: <1 min
Door to CT: 11 min.
Door to NIHSS: 5 min. (7)
Door to Needle: 24 min.

Hospital metrics: 100%
compliant

Discharge metrics: 100%
compliant
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Isotonic fluids (Normal Saline or Lactated Ringer's solution) are used for intravenous therapy; hypotonic fluids are contraindicated. Glucose-containing solutions should be avoided unless hypoglycemia is documented by rapid glucose test or is strongly suspected from history. Bolus administration of fluids is not indicated unless hypovolemia is present.
Pulse, respirations, and blood pressure should be checked frequently so that changes or abnormalities can be detected. Disturbances in these signs are frequent.


The Walmart Stroke

Discharge Disposition:
Home




Summary

* Pre-hospital data is essential in effective
stroke care
— Recognition
— Urgent transport
— Pre-notification

 Improved care is enhanced by accurate data
e Sharing of data in the future is imperative



Questions?
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