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Objectives

 Review the basics and the evolving standard of care
for ischemic stroke, especially with new advances
for large vessel occlusions

e Discuss creating regional, local, and internal stroke
systems of care to optimize patient care

* Discuss the prehospital setting and issues
associated with assessment and triage

e Discuss opportunities and challenges in interfacility
transfer



Science Translation:
From Bench to Bedside

Establish Best Science J

Determine Best Practice

ﬁ

Implement for Your Region )



Establish Best Science




Lessons Learned Over 20 Years

* Reperfusion critical
— Minimize delay

— Maximize penumbral salvageability
e Collateral flow
* Physiologic optimization

* Time to reperfusion
— Predicts clinical outcomes
— Significant tolerance-heterogeneity in populations
— Should drive all system development



Time to Treatment
STTC and HERMES Collaborations
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Figure 1: Effect of timing of alteplase treatment on good stroke outcome (Emberson. Lancet. 2014;384:1929'1935)
(mRS 0-1) (Saver. JAMA. 2016;316(12):1279-1288)



So, If Time Matters for the Brain

 Focus on what matters, timely:
[ _Stroke awareness and recognition h
_—EMS activation and transport
—Initial reperfusion strategies
— Initiation of secondary prevention strategies
—Rehabllitation evaluation and initiation
—Prevention of complications
—Patient and family engagement

J




Establish Best Science

Determine Best Practice




Stroke Chain of Survival
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(« Detection: Early recognition )
e Dispatch: Early EMS activation
N Delivery: Transport & management)
e Door: ED triage
e Data: ED evaluation & management
e Decision: Neurology input, therapy selection
e Drug: Thrombolytic & future agents

Disposition:  Admission or transfer



Dispatch: 911

Delivery: Transport & Management
Door: Triage oPERATION()

e 911 dispatch / EMD

« EMS prehospital interventions
— Neurologic evaluation / Screen / Score
— Time of onset / Last known normal
— Glucose
— Early prehospital notification
— Means of transport (air medical?)
— Transport family

e Triage to the most appropriate stroke
center for the patient and your region




Next lteration

e |[ncorporate
— Target Stroke I, 11, 1l
— Mission Lifeline: Stroke
— 2018 Guidelines

Adult Suspected Stroke Algorithm—Updated 2019

1

Identify signs and symptoms of possible stroke
Activate Emergency Response

!

Critical EMS assessments and actions
= Assass ABCs; give owygen if needed
= |nitiate stroke protocol
= Perform physical exam and prehospital stroke assessments
= Establish time of symptom onsst (last known normal)

= Triage to most appropriate stroke center

= Check glucose; treat if indicated
* Provide prehosepital notification; on amival, transport to CT

I\Nm‘s:ﬁe-amq:endedEMSstulmdga‘ihm
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Immediate CT sca
assessment
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= Activate stroke team upon EMS notification

= Order emengent CT scan or MR of brain

= Access ABCs; give oxygen if nesded

= Obtain IV access and parform laboratory assessments

= Check glucoss; treat if indicated
Review patiant history

.
= Establish time of symptoms onset or last known normal
o Purh = ) P

exam and neurtogic
MNIH Stroke Scale or Canadian Mewrological Scals
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Yes | Initiate intracranial

<___ Does CT scan show hemorrhage? __}—P hemorrhage
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Administer alteplase |
A y Consider endovascular
therapy (EVT)
* Perform CTA
* Perform CPA

~ ENT candidate?
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11
ks -~
Rlapid transport
to cath lab or transfer
to EVT capable center
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| Admit to NSICU
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Stroke Clinical Tools for EMS

Stroke Scales

Cincinnati Prehospital Stroke Scale (CPSS /
FAST)

Los Angeles Prehospital Stroke Screen (LAPSS)

Melbourne Ambulance Stroke Screen (MASS)

Miami Emergency Neurologic Deficit Score
(MENDS)

Recognition of Stroke in the Emergency Room
Score (ROSIER)

Stroke Scores

National Institute of Health Stroke Scale
(NIHSS)

SNIHSS -5/8

Cincinnati Prehospital Stroke Severity Screen
(CPSSS)

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

Los Angeles Motor Scale (LAMS)

Rapid Arterial Occlusion Evaluation Score
(RACE)

Three Item Stroke Scale (3ISS)

For LVO: AUC 0.803-0.821 (CI 0.767-0.857)



Door: Emergent Triage
Data: Emergent Evaluation




Decision: Team Approach
Drug: IV, EVT, Other




Disposition (Care Transition)

*ED Care

= Begin
* Emergent provention
Imaging AL e
=[x and Rx = Prepare for
»Possible IV tPA bRt hort
Hyperacuts WA=l sy tRA
Patient *Dx and Rx * Endovascular =0ngoing Care
Large # Advanced Therapy »Monitar for
Imaging * Anesthesia Complications
* Possible IV tPA support

*ED IE.H( and F!ﬂ! Transfer to sHematoma removal * Post-op care
Raaghn inagiog OR for *Aneurysm clipping «Monitor for
*Controlfreverse

SUrgery *Hemicraniectomy complications

bleeding




Establish Best Science

Determine Best Practice

Implement for Your Region




Basic Definitions

e Accreditation

— Obtained by health care organization by
undergoing an internal self-assessment as well as
a third party, external review process to measure
the level of performance benchmarked against
established standards.

— The accreditation process considers the
achievement of performance standards and
Internal quality / self-improvement programs, with a
focus on patient safety and quality of care.



Basic Definitions

e Certification

— Certification typically builds upon an existing
accreditation of the hospital and recognizes unique
programs or services within a health care organization
(e.g. iIschemic stroke, heart disease, total joint
replacement and perinatal care).

— The process of certification is similar to accreditation;
Involves internal self-assessment of condition or
disease specific performance, benchmarked to
external best practices, and third party external review.



Basic Definitions

e Designation

— A hospital identification process developed at a
state or local level.

— In the process of designation, the state or local
government typically with the guidance from a
multi-stakeholder advisory committee identifies
criteria by which to categorize hospital capabilities
for a specific condition or disease state (e.g. adult
and pediatric trauma, stroke, myocardial
Infarction).



New York

Services News Government Local Location

Department of Health

Individuals/Families Providers/Professionals Health Faclilities Search

You are Here: Home Page = Stroke = New York State Stroke Designation Program
Stroke = - e -

New York State Stroke Designation Program

Stroke Designation Program

Coverdell Stroke Program Stroke Designatinn Program - Adﬂpt&d March 2019

Stroke Home On March 20, 2019, a new regulation at 10 NYCRR 405 34 was adopted to allow the New York State Designation Program to
transition to a three-tiered stroke system of care that recognizes the advanced capabilities of hospitals to treat complex stroke
patients in a multi-tiered system. The goal of the Stroke Designation Program is to recognize and treat stroke patients as

quickly as possible at the right place.
Mew York State will recognize and designate hospitals as:
1. Primary Stroke Centers: Capable of treating acute ischemic stroke with IV t-PA and comprehensive supportive care

2. Thrombectomy Capable Stroke Centers: Capable of treating large vessel occlusions with intracranial endovascular

intervention
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ASA Policy Statement

Recommendations for the Establishment of Stroke Systems
of Care: A 2019 Update

A Policy Statement From the American Stroke Association

Opeolu Adeoye, MD, MS, FAHA, Chair; Karin V. Nystrom, RN, MSN, FAHA;
Dileep R. Yavagal, MD; Jean Luciano, CRNP; Raul G. Nogueira, MD;
Richard D. Zorowitz, MD; Alexander A. Khalessi, MD, MS., FAHA;

Cheryl Bushnell, MD, MHS, FAHA; William G. Barsan, MD; Peter Panagos, MD;
Mark J. Alberts, MD, FAHA:; A. Colby Tiner, MA; Lee H. Schwamm, MD, FAHA;
Edward C. Jauch, MD, MS., FAHA

Y P 5 ¢ ontinuous
Community Primordial Primary Acute Stroke Secondary Stroke i z
3 : g EMS Response i e Quality
Education Prevention Prevention - Treatment Prevention Rehabilitation Improverent
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Figure 1. The 8 domains of a stroke system of care. EMS indicates emergency medical services.

(Adeoye, Stroke 2019; 50:00-00)



Hospital Stroke Capabillities

You will work In one of these

ASRH PSC TSC CsC
Typical bed count 25-100 100-400 300-600 400-1500
Annual stroke admissions 25-50 50-300 50-600 > 300

. . Likely urban / Likely urban / .

Location Likely rural suburban suburban* Likely urban
Stroke team accessible/available 24h/d, 7d/w Yes Yes Yes Yes
Noncontrast CT available 24h/d, 7d/w Yes Yes Yes Yes
Advanced imaging (CTA/CTP/MRI/MRA/MRP) available :
24n/d, 7diw No Possibly Yes Yes
Intravenous alteplase capable Yes Yes Yes Yes
Thrombectomy capable 24h/d, 7d/w No Possibly* Yes Yes
D|agn(.)se.stroke pathogenesis/manage post-stroke Unlikely Yes Yes Yes
complications
Access to emergent neurosurgical services No Possibly Possibly Yes
Admit hemorrhagic stroke No Possibly Possibly Yes
Clips/coils ruptured intracranial aneurysms No Possibly Possibly Yes
Dedicated stroke unit No Yes* Yes Yes
Dedicated neurocritical care unit No Possibly Possibly Yes
Perform clinical stroke research Unlikely Possibly Possibly Yes




Volume Matters

Safe Implementation of Thrombolysis in Stroke registry

“Center volume had more
robust effect on DTN than

= 100

.45!yr

Mo5-244r
25-49/yr

W50-744r

year of treatment, and the i~ I}’ .“ ”] ‘l l” ” |” ” .l
shortest DTNs were seen In | | M ’ }| Il
centers with volumes 2100 =~ | } | |
patients/year. Earlier e e e G e O
enrollment period was also

associated with shorter delays.”

(Strbian, Stroke. 2015;46:1275-1280)



Volume Matters

 Hospital Morbidity and Mortality Database managed by
the Canadian Institute for Health Information

Results: Overall, 26,676 patients with ischemic stroke were admitted to 606 hospitals. Seven-
day stroke mortality was 7.6% and mortality at discharge was 15.6%. Adverse outcomes were
more frequent in patients treated in low-volume facilities (<50 strokes/year) than in those treated
in high volume facilities (100 to 199 and >200 strokes patients/year) (for 7-day mortality: 9.5 vs
13%.p< 0.001; 9.5vs 6.0%.p < 0.001: fordischarge mortality: 182 vs 15.2%. p=< 0.001;
18.2 vs 12.8%, p < 0.001). The difference persisted after multivariable adjustment or when
hospital volume was divided into quartiles.

Conclusions: High annual hospital volume was consistently associated with lower stroke mortal-
ity. Our study encourages further research to determine whether this is due to differences in case
mix, more organized care in high-volume facilities, or differences in the performance or in the
processes of care among facilities.

(Saposnik, Neurology. 2011;69:1142-1151)



Volume Matters

Likelihood of favorable discharge

Table 5. Variables Associated With Good Outcome in Univariate and

w0 Multivariate Analyses
outcome for patients treated with “Variables Pyt Pt (OR, 95% C)
w. EVT by Volume Of annual EST Age <0.001 <0.001 (0.955, 0.939-0.971)
€ | procedures per year in Florida wele o -
S Hypertension 0.04 0.758
é 0 (2006-2016) ' Diabetes mellitus <0.001 <0.001 (0.482, 0.341-0.682)
§ Smoking 0.006 0.323
'S Baseline NIHSS <0.001 <0.001 (0.890, 0.861-0.919)
g R ASPECTS <0.001 0.002 (1.281, 1.123-1.461)
T Distal ICA involvement | <0.001 0.071
N . Intravenous tPA 0.060 0.282
) administration
Recanalization <0.001 <0.001 (4.105, 2.683-6.281)
i EVT-CCV group 0.027 0.005 (1.187, 1.053-1.337)
0-9 10-19 20-29 30-39 40-49 >=50

Number of Annual EST Procedures

(Kim, Stroke. 2019;50:00-00)
(Saber, Stroke. 2019;50:00-00)




Benefits of Quality Improvement

e Studies suggest improved processes of care In
GWTG-Stroke—participating hospitals

 This improved care has been shown to
translate into improved clinical outcomes
compared with nonparticipating hospitals
— 366 GWTG-Stroke hospitals, 88584 patients
— 366 non—-GWTG-Stroke hospitals 85401 patients

(Song, Stroke. 2016;47:1-9)



Discharge Home Death in 30 days from admission
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Figure 2. Ratio of changes in outcomes, from Pre time period to Bun-Up, Warm-Up, and Sustained time periods, at Get With The Guide-
lines (GWTG)-Stroke hospitals vs matched non-GWTG-5troke hospitals, for outcomes of discharge to home (A), 30-day mortality (B), and
1-year mortality (C).



The Challenge

e Goal: right place for the right patient the first time
— CSC for SAH, ICH, severe AIS
—“TSC” for regions without CSC

— PSC for AIS and alteplase treatment, as well as
stroke unit care

— ASRH for AIS and timely transfer is essential

— Ensuring appropriate interactions between system
members will benefit all our patients

— Build a patient-centric system to make this happen



CSC/TSC Care Is Not Just EVT!

* Don’t be mesmerized solely by $EVT$

« EVT Is a great advance but
— 10-20% eligible
— Not all reperfuse
— Not all do well
— Many require NSICU

— Global care, expert team |
and practice make the °
difference




Application of DAWN Ciriteria

(Desai, UPMC)

Patients presenting with stroke



Application of DAWN Criteria

Present 6-24 hrs from LKW or

Patients presenting with stroke
NIHSS > 10

(Desai, UPMC)



Application of DAWN Criteria

Patients presenting with stroke
Present 6-24 hrs from LKW
NIHSS > 10

Meet NIHSS and time

(Desai, UPMC)



Application of DAWN Criteria

® © o o o o o o o o pjyientspresenting with stroke
® o o o o o o o o o Present6-24hrsfromLKW
© © © o o o o o o o NIHS5210

e ©6 © ©6 © o © o o e MeetNIHSS andtime

e ©6 © © o o o o o LVO on imaging
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® o o o o
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(Desai, UPMC)



Application of DAWN Criteria

@ o6 o o o o o & o & Patientspresenting with stroke
® © ©e o o o o o o o Present 6-24 hrs from LKW
e © o o o o o o o o NIHSS=10
® ©6 © ©6 © o o o o o Meet NIHSS and time
LVO on imaging
® O e o o o o o o
Baseline mRS 0-1 and
o o [ ] o o o o o mismatCh
@ o o o o o o o Eligible for trial 1.7%
® © e o e o o o o o
DEFUSE 3 similarly 2.0%
® O e e o o o o o o
® O e e o o o o o o

(Desai, UPMC)



Stroke Care: More Than a Billboard

|We're champs at




Trends Iin Stroke Organization

 The ideal, develop regionalization of stroke
systems of care based on best practice

— State-based / regional planning
* Departments of Health critical to affecting change
 All stakeholders engaged from the beginning
 Build on previous regional success (STEMI)

— Increase hospital capabillities widely

— Regionalization extends beyond EMS and triage,
timely transfers to better equipped hospitals may
need to occur



|deal Situation




What the Hell Do You Do Here?
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How To Make It Work in LA?

Hern c::um?
vy
\ Identified Need for Mechanical
Thrombectomy Capability
& What will the System Look Like?
L3 d S > .
g <G ~ * Currently in LA County we have 44 Stroke
E gﬁg Centers
\ =
Ventura County - _ ! Eus — Primary Stroke Centers or (PSCs) — 41
e b - ,' >_<: — Comprehensive Stroke Centers (CSCs) - 3
! u‘J .
: n o ) _. Lz’mw * Over the next 12 to 24 months we would like
S T T s : ! wyo .
= s -, ..q_waglm;: 0 el 8;5 to approve at least 10 additional CSCs
p- = T g 00: e o O] o\ i) we ° The goalis to improve our Stroke System and
E6 b ATETs e e émf patlen’f outcorr_les by |dent|.fyfng the patient
o T e T | that will benefit from specialized advanced
NG o0 v @ stroke center care.
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Thrombectomy-capable Stroke Center

o TJC, with AHA input, developed an additional level of stroke
certification that further recognizes PSCs that perform EVT

 Goal —recognize EVT capable centers where there are not
CSC readily available and establish standards for them

 The new level of stroke care is called Thrombectomy-capable
Stroke Center (TSC)

* The certification program recognizes those centers that meet
rigorous standards for performing EVT and caring for patients
after EVT, recognizing the need for advanced post-
thrombectomy care

 This has made a lot of people angry on both sides
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October 15, 2017 The Jeint Amvarican Howrt
- o A xli
American Stroke
Agasciatian
Dear Interested Stakeholder: STROKE CERTIFICATION

We write to provide you with additional badsgground on the newest level of stroke center certification,
the Thrombectomy-Capable Stroke Center program.

Uintil recerthy, The Joirt Commission has provided three levels of strobe cemter certification— Acute
Stroke Ready, Primary Stroke, and Comprehensive Stroke. Howewver, thers wene important differences
across boint Commission-certified primary stroke centers [PSCs); in a recent sunvey, one third of Joint
Commission certified PSCs reported that they routinely perfonmed endovascular thrombecborny (EVT).
This is important as studies have shown that EVT for the treztment of lznge vessel oodusive [LVO)
ischemic strokes dramatically improves patient outcomes. EVT is time-sensitive, snd curnent
recommendations are that this procedure should ideally be done within six hours of the time the patient
w3z [2st knowwn well. Therefore, from 2 public health perspective, 3 dispersed network of hospitals
capable of providing mechanicl thrombectomy and past-procedursl care is needed so sl patients with
VD can rapidly receive the cre they need.

In response to the need to identify hospitals that meet rigonous standzrds fior performing EVT and cring
for patients after the procedure, The loint Commission has developed the Thrombectomy-Capable
Stroke Center [T5C) certification program, which is offered in collaborstion with the American Heart
Association/Americn Stroke Associztion. The dinical capabilities and certification expectations of 2
thrombectomy-capable stroke center are greater than those of 3 primary stroke center but less than
those for a comprehensive stroke center [C3C). T3C sites will be held to ALL of the standard and
requirements of a P5C and, as such, can be recognized as P5C sites in regional EMS routing plans and, in
addition, will need to meet rigorous standards and requirements fior the systems that support rapid and
effective thrombectomry.

In areas where a2 patient with 2 suspected LW @in be browght quickly to & C5C, the C5C is the preferned

site of care because 2 C5C is capable of providing care for all types of strokes. Specificlly, C5Cs are

capabie of providing comprehensive care for patients who are suspected of having zn LV0 by
emergency mediczd personnel in the field but are then found instead to have intracerebral or
subarachnoid hemorrhage after definitive disgnostic procedures are done. C3Cs hawe the expertize and
experience to provide the endovascular, neurosurgicl, intensive care, and rehabilitative services that

both patients with LV ischemic strokes and those with hemorrhagic strokes need for optimal recoveny.

However, there ane many areas in the country where patients with suspected LV0s would hawe 2
prolonged trawel time to reach a CSC, reducng the patients’ opportunity for 2 repid removsl of the
thrombus and optimal functicnal outcomes. In aress without rapid scoess to & CSC, the TSC certification
program provides an important option that EMS providers and state agencies can use to design
prehospital trizge slgorithms and stroke care systems to optimize acoess to thrombectomy for patients
with suspected LVO. In fact, the T5C program was developed when The Joint Comimission was
collaborating with Los Angeles County to revises their stroke pystem to improve socess to care for
patients with suspected LNOs. During that work, it became apparent that there wers large areas of the

Intent of the TCS Designation

county that wene far from 3 certified CSC and that had no hospitals that would be likely to be able to
become 3 C5C. Thus, the T5C certification program was developed to help public hesith agendes build
SrokE Care Sy sems o optimize population health outcomes and eliminate healthcane disparities.

The: Joint Commission sets rigorous requirements for stroke certifiction, guided by scientific advice
from diverse group of experts on its Technical Sadvisory Panels and at the American Heart Assodiation,
and input through a public comment process from other organiztions around the country. Cuwr
organiztions are almo committed to continuing to receive feedback from stakeholders as we move
forward with implementztion of this new certification and 2= the program is updated, as nesded and
wairanted. This will be done through pericdic public comment opportunities and other ad hoc wenues 2=
neeeded, and after any major update to the scentific guidelines relevant to this stroke center
certification program.

The: strode cerber neview prooess assesses and attests that hospitals meet the sEndards in ouwr stroke:
programs. Ultimately, it is up to government agencies and those who regulate emergency medical
services protoools to use this infonmation to review the available resources in their community and
decide how best to trisge and care for the patients they serve. Optimal triage dedsions will depend on
travel times in different srezs and differences in the door-to-nesdle time and dinical cutcomes ot TSCs
and C5Cs at the hospitals in their area. The Joint Commission and the AHA/ASA stznd ready to provide
advioe and guidance to communities a5 they design their stroke Gre systems, including providing data
when possible to help puide these decisions. We all want to make sune that patierts with stroke receive
the best possible care and have the best possible outcomes, and by working together we can achieve
these poals.

Sincerely,

Dizrvid W Baker, MO, MPH, FACP
Exeutive Vioe President
Healthcare Quality Evaluation
The loint Commission

Lee H. Schwamm, MD, FAHA, FAAN

Chair, Hospital Accreditation Science Committes, American Heart Association)
American Stroke Assodation

Exeourtive Vice Chainman, Department of Neurology

C. Miller Fisher Endowed Chair in Vasoular Neurology

Director, MGH Comprefensive Stroke Center

Director, MIGH Center for TeleHealth

Profeszor of Newrslogy, Hamvard Medical School

Edward C. Jauch, MD, M5, FAHA, FACEP

Chair, Hospital Accreditation Stroke Subcommittes, American Heart Assodation)
American Stroke Acsodation

Professar, Chair {Irterim], Department of Emergenoy Medicine

Professor, Department of Neurosciences

Medical University of South Caroling

Profeszor [Adjunct), Department of Bioengineering

Clernzon University



Challenges of TSC Certification
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New York City

» Prehospital data - il
— Volumes L

* 4,000 daily EMS 911 calls
e 1.46 million calls annually

— Stroke calls
e ~50 per day (1.25%)
e 5 estimated LVO patients

« 1.5 LVO patients potentially
eligible for EVT

* CSC Desgnation as of 12/9/18




New York City

* Prehospital data

— Performance measures
 LAMS + Speech tool
e 30 mins bypass time
e LKW time <5 hrs
o 24% stroke scale use
« 36% prehospital notification

— Unique features

« MSU in Manhattan
e MIST Team from Mt Sinali




An Example from South Carolina
Stroke Systems of Care Act

Stroke Systems of Care
Study Committee Report
(5%26)

State of South Cavalina
Wiitice of the Sebernor

Ratified
Vetoed by the Governor

6/08/2011

6/14/2011

Veto overridden by Senate 6/21/2011
Veto overridden by House 6/21/2011

Ed’s happy dance

6/22/2011
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Other End of the Spectrum

30-, 60-, and 90- minute drive times to current and
projected telestroke sites, Montana, September 2010.

Drive time (minutes)

a0
&0
(=0
I %r Primary Stroke Cenier
= Major highways

= Inersiates
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Data Source: Data provided coutesy af 1ha Monlana Siroke Warkgroup,
Kag I:ITH: Saplember 2000 by the Candiyvascular Haalih Program,



So Where Does EMS Go0?




SEVERITY-BASED STROKE . MISSION:
TRIAGE ALGORITHM FOR EMS e . RS

EMS Dispatch notifies responding
EMS Unit of possible stroke call.
EMS crew dispatched per
regional stroke protocol or on
scene suspicion of acute stroke
by EMS providers

Perform and Document results
from severity tool used to assess
potential LVO (LAMS, RACE,
Upon arival- Provide any needed CSTAT, FAST-ED, etc.)
ABC interventions request
dispatch of higher level of
I paﬁamle S T :: m‘e Call stroke alert, Pre-notify
z it : receiving facility and Transport
Tarmiy.nd cher ﬁnl[sdenla:tw 2 mm - to the closest appropriate
of oo ds stroke center (ASR, PSC, CSC)
per your regional stroke
systems of care policy

Periorm and decument results of

pre-hospital stroke identification

screen (CPSS, LAPSS, etc.) and
POC blood glucose

Call Stroke Alert, pre-notify receiving facility and
transport directly to an appropriately certified
- Treat and transport as CSC that is within the acceptable transport time,
No stroke is ruled out indicated pel::pt if no GSC meets the criteria then transport to the
or not suspected) presentation nearest designated EVT-capable center, or
closest appropriate stroke center (ASRH,PSC) per
your regional stroke system of care plan

ON SCENE

Interview patient, family members and other witnesses to determine = Each EMS agency should utilize a published and validated stroke screen
Last Known Well (LKW) time and fime of Symptom Discovery. to assess patients with non-traumatic onset of focal neurologic deficits
Attempt to identify possible siroke mimics (eg, seizure, migraine, and validated tool to assess possible Large Vessal Occlusion (LVO).
intoxication) and determine if patient has pre-existing substantial + Patients who are eligible for IV Alteplase if transported to nearest ASRH
disability (need for nursing homecare or inability to walk without or PSC should not be rerouted to a CSC or EVT-capable Center if doing so
help from others). would result in a delay that would make them ineligible for IV Alteplase.
Encourage family to go directly to E. = Collect current medications (especially anticoagulants) and co-morbid
ED if not transported with patient and obtain mobile number of conditions (eg. Serious kidney or liver disease, recent surgery,

next of kin and witnesses. procedures or stroke) that may impact treatment decisions. Do not delay
If Mobile Stroke Unit available—follow Mobile Stroke Unit Protocol transport in collecting this information.




Version 5

LVO Suspected?
EMS Dispatch per
regional stroke !
protocol Perform validated Y;“
stroke severity tool
used to access for
potential large vessel Lkw <24
EMS on scene: occhusion (LVO) Hewe? 1. identify and transport to
Obtain vitals and provide nearest / closest certified stroke
ABC interventions YES center [ASRH, PSC, TSC, CSC)
Interview witnesses / Determine Last v 2. Provide prehospital
obtain phone number Known Well (LKW) Transport time to notification
Perform physical exam and AND time of EVT - capable
validated prehospital symptom discovery stroke center will
stroke identification : not disqualify for
screen E m
Obtain POC blood glucose ! .
w::-', 1. Transport to nearest TSCifone is
Initiate Stroke - located within 15-30 mins from scene
Protocol
Total transport time 2. if no CSC or TSC meets algorithm time
fromscenetonearest ——  NO-—— PR T R
CSCis < 15-30 min certified stroke center per regional stroke
total and within systems of care protocol.
maximum time
permitted by EMS 3. Provide prehospital notification
NO :
Treat and transport as
indicated per patient E
presentation OSIeY . Tr2nsport to the nearest (SC

2. Provide prehospital notification




What Could Go Wrong?

e EMS

— Lack of specificity in LVO tools (FP, FN)

— Longer transports, especially for rural agencies
* Hospitals

— CSC over-crowding

— Impedes PSC evolution to CSC

— Limit non-CSC experience with severe strokes
(nonreperfusion candidates, in-house, etc)

— Dilution of expertise and volume



Establish Best Science

Determine Best Practice

Implement for Your Hospital




Impact of Timely Transfer: STEMI

Figure 1. Distribution of DIDO Times Among 14 821 Patients With STEMI Transferred for
Primary Percutaneous Coronary Intervention

Figure 3. Association of DIDO Time With In-Hospital Mortality
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(Wang, JAMA. 2011;305(24):2540-2547)



Stroke Transfers in the U.S.

Figure 2 Changes in the number and rate of US ischemic stroke and TIA transfers, 2006-2014
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(George, Neurology. 2018;90:e1561-e1569)



Who to Transfer?

e It depends on

— The patient / family
» Acute issues (stroke severity)
o Comorbidities

— The geographic location
— The referring hospital capabilities

— The receiving hospital capabilities
— Other




Acute Stroke Transfer Scenarios

e Critical access hospital
— Almost everyone

* Primary stroke center
— Severe w/ LVO +/- penumbra, or unique strokes

 Primary stroke center with EVT
— Completed LVO infarct, or unique strokes
— Off hours LVO stroke with penumbra

 Thrombectomy-capable stroke center
— Completed LVO infarct, or unique strokes



Optimizing Processes for Transfer

e The nuts and bolt - Plan ahead!
— Know who, how and when

— Train on post-alteplase protocol
* Blood pressure & bleeding precautions
 Angioedema
* Follow the neuro exam
 Ensure communication en route

— Know where to go when you get
there

— Like EMS, provide feedback




The Importance of Feedback

THE CLINICAL BENEFITS OF IV-tPA and/or INTRA-ARTERIAL

EMBOLECTOMY IN AN ACUTE STROKE PATIENT

PATIENT PRESENTATION/NEUROLOGIC EXAMINATION
o BT year ok weers rarmal a1 0100 [ake up strake), wakes from veen ~ 630 AM with
right sided hemipbegia and aphasia.

gency Department

i Straed ATafl contacts MUSC Maurelogy for possible 14 tharapy.

sagicly transported 1o MUSC Emesgency Departm
o Team to meet patient and taken directly 1o £7 sho
Fatient taken to interventional Neuroradiology for intra-arterial theragy.
INTERVENTION

= Lange catheter used to divectly aspirate the bulk of the thrombus

= The patient was successfully treated with blood flow restored in 30 minutes!

OUTCOME

% 72 hours, moving right side (MIMSS 5], and treated for newly diagnosed strial fibriffation
Dy % patient suffered second embeolic stroke requiring repeat 14 therapy; now recovering.
TAKE AWAYS

. Each Ehain of Survie
= Advanced imaging allowed Tea
secanakzation

sabuageabie brain
that was st sabiageable.
dvanced catheters

rved wery cuiickly, manen

COMPREHENSIVE STROKE AND CEREBROVASCULAR CENTER
Medical University u Stroke Team Number:

mpton Onset Joor 1o thY
\,  Hospital Arrival Deerinsnn
Last Normal >8 hrs Not Eligible -
0915 -
Prior to MUSC Stroke

€T Perfusion €T Perfusion

Mean Transit Time

Anterior View - Post Treatment

Door to LA Access

65 minutes

THE CLINICAL BENEFITS OF RAPID COMPREHENSIVE
STROKE CARE

PATIENT oN NIHSS= 16

* 75y0 woman with n past medical hirtary of rypertenson swake nerm st Tam,
bagentodesl grganel and Eacharetic s short time leter snd went Backtc bed
where i Sevsioped lah Sded meakoess bod mumbeas EMS wis called and
She was Brought 1 an Sutsids hoapicel whare 3 REACH tssmadicins consult wat
parformad. The patient wiss ven [V IPA 82 3am and flown 15 MUSC for peiaible

Setaramavai]. On aerival 3t MUSC patsent ad right gace

usi flaid cur, left hamiplagin and e mizsnsry lomand et

& ciot in the M1 division of the right MCA,

INTERVENTION
+ The patient was taken for machanical tay d
wiient restoration in biood fiow.
DUTCOME NIH55=03
® Imenediately foliowing 1he procedure, aatient shawed dramat;
[sw 12 Eha Fige1] B wis able 13 move har laft s and lag against gravity At
discharge ihe had cnly mild weskness and minor facisl droap
TAKE AWAYS
® Rapid treatmant with IV EPA combi icu et
ta dramatic impeovasin stroke patent cutcome |

COMPREHENSIVE STROKE AND CEREBROVASCULAR CENTER
Medical University of South i
TramTek -

| will bug you about this
pin until it's physically on
my white coat next to my
name, Zile

Electronic version until |
get back from LA

Much appreciated
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The Future

Performance based certification

State-based legislative programs for SSOC
Evolving screens / tools / devices

Evolving destination protocols

Evolving transfer criteria

Addressing interfacility transport means
Addressing interfacility DIDo

Feedback and recognition of each contribution




Conclusion

No matter where you practice you will see stroke
Acute treatments’ efficacies are almost asymptotic

Now the goal Is to maximize their effectiveness
— Create a local stroke system of care

— Build a resourced and supported team

— Apply best practices to each location in system

— Measure success on outcomes not check boxes

Recognize importance of sustained public
education, secondary prevention and rehabillitation
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