Stroke Systems of Care Development:
New Y_ork City

NYC Hospitals by Comprehensive Stroke Center (CSC) Designation* '
and 30 Minute Drive Time Range from CSCs
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Disclosure

* No Financial Disclosures
* Work in Progress
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data

* Describe New York City proposal for a regional stroke systems of care
that incorporates accommodation for Large Vessel Occlusion Strokes

* |dentify needed components and constraints for NYC Stroke Systems
of Care

 Compare proposed NYC Stroke Triage Algorithm with AHA Mission
Lifeline Stroke Triage Algorithm
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* Daily EMS 9-1-1 Call Volume Average: 4,000

* Annual EMS Call Volume: 1.46 million

* Daily stroke call volume average: 50 (=1.25%)

* Estimated LVO patients: 50 x 10% =5

* Patients eligible for thrombectomy 5 x 30% = 1.5



Stroke Diagnosis Type, 2016
by New York Region
% of patients (number of patients) A

Hudson Valley/ Capital/ Rochester/
NYC LIRS Westchester Northeastern ot Finger Lakes Western
Ischemic Stroke 60.9% 56.8% 55.6% 66.4% 63.6% 60% 66.8%
(11,260) (5,065) (2,992) (2,036) (2,312) (2,565) (2,684)
TIA 16.1% 25.2% 24.6% 18.2% 19.7% 23.4% 20.3%
(2,981) (2,245) (1,325) (559) (718) (1,003) (814)
Subarachnoid 3.5% 3.8% 3.8% 4.0% 4.0% 3.1% 2.9%
Hemorrhage (644) (341) (207) (122) (144) (131) (117)
Intracerebral 10.4% 10.8% 9.8% 10.1% 10.7% 8.6% 9.2%
Hemorrhage (1,922) (962) (529) (311) (389) (368) (369)
Stroke,
ot othorice 0.2% 0.1% 0.8% 0.5% 0.1% 1.4% 0.3%
specified (41) (12) (41) (15) (5) (59) (11)
Total cases in
GWTG 18,502 8,910 5,385 3,068 3,638 4,278 4,019

«" Cases with a "missing diagnosis”, “no stroke related diagnosis” or “elective carotid
intervention only” are not listed here, therefore the sum of the number of patients
with each diagnosis may not equal the “Total cases in GWTG” for each region.



NN Arrival Mode, 2016 o (NN
by New York Reglon :
% of patlents (number of patients)

Arrival Mode New York Region

Hudson Valley/ Capital/ Rochester/
NYC Long Island Westchester Northeastern Tl Finger Lakes Western
EMS from 59.7% 51.1% 54.5% 48.9% 61.5% 50.2% 48.3%
home/scene (9,518) (4,170) (2,699) (1,456) (2,080) (1,962) (1,849)
Private transport/ . . . . . . .
taxi/other from 29.4% 37.4% 35.2% 25.9% 20.8% 34.3% 30.6%
(4,681) (3,055) (1,745) (771) (703) (1,342) (1,173)
home/scene
Transfer from 9.8% 11.0% 10.1% 24.9% 16.8% 14.0% 20.7%
other hospital (1,566) (897) (501) (741) (567) (548) (793)
Not documented 0.9% 0.5% 0.2% 0.3% 0.9% 1.4% 0.3%
or unknown (148) (37) (8) (9) (30) (53) (13)
Total N 15,937 8,160 4,955 2,977 3,382 3,910 3,828
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( * Cases with a “blank” for Arrival Mode are not listed here, therefore the sum of the
number of patients for each arrival mode may not equal the “Total N” for each region.



NYS Department of Health EMS Measures, 2016 )
by New York Region
% of patients (number of patients)

New York Region

Hudson

Capital/ Rochester/
Long Island W;g::lsziter Northeastern Central Finger Lakes Western
EMS pre-hospital 41.4% 44.4% 35.9% 60.3% 32.6% 63.1%
stroke scale* (733) (626) (248) (629) (296) (518)
Stroke team
activated prior 49.5% 36.3% 47.0% 45.9% 71.6% 8.1%
to arrival** (437) (327) (214) (373) (649) (27)
*Percent of patients arriving via EMS who had pre-hospital stroke scale performed.
“ ““ s **Percent of patients arriving via EMS for whom the stroke team was activated prior to patient arrival based upon EMS pre-notification.
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NYS Department of Health EMS Measures, 2016

by New York Region —

% of patients (number of patients)

A9D

Pre-

Notification New York Region
Content*

Hudson

Long Island Central Noc:hp:taaslt/e " Valley/ F?:;:fitaizs Western
Westchester
Pre-hospital o o o o o o
stroke scale T | Cee | | mw | o | e
findings (631) (511) (151) (559) (567) (231)
Patient last o o o o o o
R N N
(LKW) (555) (452) (151) (523) (1526) (219)
Pre-hospital
stroke scale 60.7% 52.3% 30.3% 53.9% 80.1% 61.3%
findings (535) (425) (138) (485) (520) (204)
AND LKW
Total N 882 813 455 900 649 333
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*Where prenotification by EMS occurred, information communicated to receiving hospital. 8



THE REGIONAL EMERGENCY MEDICAL SERVICES COUNCIL OF NEW YORK CITY

BASIC EMERGENCY MEDICAL TECHNICIAN PROTOCOLS
412

STROKE (CEREBROVASCULAR ACCIDENT)

Monitor the airway.
2. Administer oxygen.

3. Place the patient in a head-elevated (Semi-Fowler's) or left lateral recumbent (recovery) position as
necessary to maintain the airway.

NOTE: AGLUCOMETER (IF AVAILABLE) SHOULD BE USED TO DOCUMENT BLOOD
GLUCOSE LEVEL PRIOR TO ADMINISTRATION OF GLUCOSE, FRUIT JUICE
OR SODA.

IF THE GLUCOMETER READING ISABOVE 60 MG/DL, TREATMENT FOR
HYPOGLYCEMIA SHOULD BE WITHHELD.

IF GLUCOSE IS BELOW 60, REFER TO PROTOCOL 411 AMS.

4. Assess for Stroke Patient Criteria. (See Appendix R.) C| Ncinn at| P e h oS p |ta |
T —

5. TIaIIDlJUIt. St rO ke Sca Ie
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Stroke Transport Decisions =

. Smoke
Mimmhber Haspital Full Name Center
_ff '-F']"] Fiospital Full Fama :;‘: B 4 wummﬁmmm -
1 New York Presbyterian - Lowsr Mashattan| X 42 Consy Lelnd Hospita] X
2 Ballevns Bospital Centar ¥ 4 SUNY Downsiaie Madical Center X
3 Beth Torac] Medical Comter - Pettie Divisiod X 45 Woodhll Medical and Menta) Health Cenfier | X
n Fiarlem Howpinal C = 4 Kinzsbrook Jewish Medical Center X
e C”IE SII:Q“E n Leno Hill Hospiral X 48 Eings County Hospital Center X
_ _ _ o o " Metropotitan Hospial Center 50 Long Beach Medical Canter X
If the hlstorlcgllphysmal flndlqgs |nd!cat.e an acute str ” —— = YS 31| Luthern Madial Comer -
(See Appendix R, Stroke Patient Criteria), unless ong s | New Yok Preshyerin Fopial - New Vol | o, 53 | Maimonides Medical Center X
. oo . E’ai.'llf_:m:lmllﬂam;n_:s i B . — — - .
e The patient is in cardiac arrest; 16 | New Yok Presbyiersn Hospial - A= - 7| New Vork Methodst Fospinl -
NP““M&M T | 58 Wyckoff Haizhts Medical Centar X
e The patient has other medical conditions th| 7 | campus ] - prig 59 MMUEE‘WFHIHN-ME-
q ¢ t tocol: St Luke's - Roosewelt FHosital Center - ; Bay Campus (South)
epartment as per protocol; 18 | Roosevels Hospital Division X 80 | Richmond University Medical Camter X
. . . 3 STMS-MIMLMCME-S{ X Chren lsland U B Hal - O R
e The total time from when the patient's sym||__* | Lukes Hospir Divsion L hepl| | e gy o X
EMS is greater than FIVE (5.0) hours; 2 | Mon=fore Medical Center - Wetler Divisign | % 70 | Morth Central Bronx Hospital -
a3 Bronx Lebanon Hospital Center - Concourse X - P tal of Queens X
e An on-line medical control physician so dirg e
35 Tacohi Medical Canter X el Franklin Hospital Madical Center X
7 Lincoln Medical and Mantal Health Cantar X v Morth Share - Farest Hills X
] Wontefiore Medical Center X T mm University Hospital Canter - ¥
31 gﬂuwmmmﬂu& X 80 | Sound Shore Madical Center of Westchesgr | X
32 Elmbvrzt Hospital Center X 82 Hassaun County University Medical Center X
3 Fhushing Hospital Medical Canter X o3 St. Barnabas Hospital X
30 | Fiushing Bogpinal Madical Conner -l gg | Mew Vork Wesichester Square Hospital X
34 Jamaica Hospital X ) Wew York Compmmiry Hospiral of Brook§n X
Cemter 83 b ¥
i (uzens Hospttal Center o5 Hrooklyn Hospiral Center X
A\"““ ‘ 40 St John's Episcopal Hospital South Shere X o5 %1, Joseok's Medi X
e AR Corter ‘ s Medical Cote
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NYC Regional Emergency Medical Advisory
Committee: Stroke Technical Assistance Group

* Goal to develop systems to support new evidence of benefit R
for thrombectomy for LVO Stroke

* Regional EMS leaders and Emergency Physicians

* Primarily focused on prehospital aspects of system, care and
stroke triage

* Ongoing discussion with regional hospital stroke neurology
partners
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Key Recommendations:

e Extend stroke window to 5 hours from Last Known Well to EMS
Contact (Completed -4/17)

e Add Glucometry to BLS stroke protocol (Completed 4/17)

* |dentified current and planned stroke resources (CSC and TSC
Hospitals) (Completed — Initial 12/16)

* Proposed stroke protocol based on LAMS+SPEECH
* Determined need for ongoing quality assurance and improvement

AT
A2 CONNNNNR '
RRRRRR ‘((\‘ \‘\\'\\\\\\\\\“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

S\



NANNANANANNNNNNNNNNN .

NYC Hospitals by Comprehensive Stroke Center (CSC) Designation*
and 30 Minute Drive Time Range from CSCs
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NN NN Clinical Scales Do Not Reliably Identify Acute Ischemic
Stroke Patients With Large-Artery Occlusion

Guillaume Turc, PhD*; Benjamin Maier, MD*: Olivier Naggara, PhD: Pierre Seners, MD;
Clothilde Isabel, MD; Marie Tisserand, PhD; Igor Raynouard, MD; Myriam Edjlali, MD;
David Calvet, PhD: Jean-Claude Baron, ScD; Jean-Louis Mas, MD; Catherine Oppenheim, PhD

Clinical Scores to Predict Largé-Artery Occlusion

False-Negative False-Positive

Rate=1—Sensitivity, % | Rate=1—Specificity, % Accuracy, %
Score/Cutoff n (%) (95% CI) (95% Cl) (85% C1)
NIHSS score, =14° 278 (28) 39 (34-44) 12 (9-14) 79 (77-82)
NIHSS score, =11872 356 (35) 27 (22-32) 17 (14-20) 79 (77-82)
NIHSS score, =107 388 (39) 24 (19-28) 20 (17-23) 78 (76-81)
NIHSS score, =9 (0-3 h) 452 (45) 19(15-23) 28 (24-31) 75 (73-78)
or =7 (3-6 h)*®
NIHSS score, =69 556 (55) 13(9-16) 40 (36-43) 69 (66-72)
NIHSS score, =5 606 (60) 10(7-13) 46 (42-50) 66 (63-69)
NIHSS score, =4 669 (67) 7(4-9) 54 (50-57) 62 (59-65)
RACE score, =5° 320 (32) 33(28-38) 15 (12-17) 79 (77-82)
31-SS score, =48 133 (13) 70 (65-75) 5(4-7) 74 (71-76)
mNIHSS" score, >7* 407 (41) 23(19-28) 23 (20-26) 77 (74-80)
aNIHSS score, >1'7 779 (78) 5(3-8) 69 (66-73) 52 (49-55)
OoH-NIHSS score, =1'7; 832 (83) 4(2-6) 76 (73-80) 47 (44-50)
CPSS score, >1"
SNIHSS-1¢ score, >2* 347 (35) 34 (29-39) 19 (16-22) 76 (73-79)
sNIHSS-5 score, =4* 37237 28 (23-33) 20 (17-23) 77 (75-80)
sNIHSS-87¢ score, =6* 405 (40) 23(18-27) 22 (19-25) 78 (75-80)
CPSSS score, =2 324(32) 35 (30-40) 16 (13-19) 78 (75-80)
MPSS' score, >3* 511 (51) 16 (12-20) 35 (31-38) 71 (69-74)
rNIHSS: profile A, B, C, D, 535 (53) 17 (13-21) 39 (35-42) 68 (66-71)
or E (vs profile F)
ROSIER™ score, =4* 421 (42) 21 (17-26) 24 (21-27) 77 (74-79)
3I-5S indicates 3-item stroke scale; aNIHSS, abbreviated NIHSS; Cl, confidence interval; CPSS, Cincinnati Prehospital Stroke

“ R Scale; CPSSS, Cincinnafi Prehospital Stroke Severity Scale; mNIHSS, modified NIHSS; MPSS, Maria Prehospital Stroke Scale;

‘\k‘ \‘ NIHSS, National Institute of Health Stroke Scale; OoH-NIHSS, out of hospital NIHSS; RACE, Rapid Arterial Occlusion Evaluation Scale;

INIHSS, retrospective NIHSS; ROSIER, Recognition of Stroke in the Emergency Room; and sNIHSS, shortened versions of the NIHSS.
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Challenges of Identifying Stroke Scale
for New York City

* No “12 Lead ECG Equivalent for Stroke” *scular ©°
* Lack of definitive evidence for stroke severity scales in prehospital
setting

* Resource limitations
 Basic Life Support (BLS) response
* On-line Medical Control constraints
* Training requirements for large number of providers

* Must be simple, easy to train and balance over and under triage

SN



Exclusion criteria:

1. LOC

N ke WN

SZ (current or PMH)

FS <60

Last known well > 5 hours
Age <45vy/o

Trauma causing symptoms

Wheelchair/bed ridden

Yes
Yes
Yes
Yes
Yes
Yes

Yes

No
No
No
No
No
No
No
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Proposed NYC Stroke Triage Protocol

If all NO, proceed with LAMS:

Assess facial droop — 0 (absent) 1 (present) »

Scuila C
Assess arm weakness — 0 (absent) 1 (drifts down) 2 (falls rapidly) ' LA M t S | o
Assess grip strength — 0 (normal) 1 (weak grip) 2 (no grip) otor >cale

e |f LAMS sum 2 4, transport to Endovascular Stroke Center

e [f LAMS sum = 3, assess speech— 0 (nhormal) 1 (abnormal) ‘ SpEECh

o If LAMS + Speech sum = 4, transport to Endovascular Stroke Center, otherwise

transport to Primary Stroke Center
If LAMS sum = 1-2, transport to Primary Stroke Center

If LAMS sum = 0, transport to closest appropriate Emergency Department

If patient on anticoagulants, and LAMS sum = 1-3, transport to Endovascular Stroke ' Integrated Tra nSpOrt
Center. Decision Plan

If expected transport time to Endovascular Stroke Center exceeds 30 minutes, transport

to Primary Stroke Center.
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Exclusion
Criteria?

v

~
~

Facial Droop
0 : Absent

1: Present

Arm Weakness
0 : Absent
1 : Drifts Down
2 : Falls Rapidly

Grip Strength
0 : Absent

1 : Weak Grip
2 : No Grip

~

S A

\

Speech (LAMS=3)

(if required)
0 : Normal
1 : Abnormal
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SEVERITY-BASED STROKE
TRIAGE ALGORITHM FOR EMS

EMS Dispatch nofifies responding
EMS Uinit of possible stroke call
EMS crew dispaiched per
regional stroke protocol or on
scene suspicion of acute siroke
by EMS providers

Upon arrival- Provide any needed
ABC interventions, request
dispaich of higher leve| of

provider if necessary for unstable

patients and interview patient,
family and other witnesses

Perform and document results of
pre-hospital stroke identification
screen (CPSS, LAPSS, eic.) and

Perform and document resulis
fram severity tool used to assess
potential LVD (LAMS, RACE,
CSTAT, FAST-ED, etc.)

kdentify and document
Time Last Known Well & Time
of symplom discovery

Stroke not suspected

Treat and transport
s indicated per
patient presentation

MISSION:
LIFELINE}.,

Call stroke aert, pre-natify
receiving facility and transport
to the closest appropriate
stroke center (ASRH, PSC, CSC)
per your regional stroke
systams of care policy

(Call Siroke Alert, pre-nofify recelving faclity and
transpart directly 1o an appropriately cartified
CSC that is within the acceptable transport fime,
If no CSC meets the crileria then transport io the
nearest designated EVT-capable center, or
closest appropriake stroke center (ASRH,PSC) per
your reglonal stroke system of care plan

* Interview pabert, family membars and oher wilnesses 1 delrmine
Last Known Wil (LKW lime and lime of Sympiom Discovery
= Alwsmipl o iden By posshle slroke mimics (g, Shiaine, migraing,

intodcaion) and dedrmine if pabent has pre-edsthg suostan fa
lisatilily (sl for rursing homecare o inability b walk without
help Fom alhers).

» Encourage family 1o g direcly b Emergency Depariment if ool
Irarepored with pafien] and abtain mobile rumber of nexd of kin
And Wit ik

* I Mohibe Strake Unitasalanle—iollow Mobie Stoke Unil Proted.

* Each EMS agency shouid uliiize a pubshed and vaiida e stmike sceen
1o asiess pbents with non- Faumatic onse of focal nerdoge deficts
and vaiidated logf b assess possitie Large Vessel Doclusion (LVO.

* Palients who are efgiie for IV Allepiass if Fansporied D nearestAcU e
Strake Ready Hospital (ASAH) or PSC should ot be rerouted o a CSC or
Thio mbeclomy-capabie Stoke Canler if doing S0 woud result in a deiay
treat woid maike them insfigitie tor IV Alleplase.

» Colect a ks of current medications (sspecialy anficoagiants) and
atitain patient history including co-mertid condilions (e, Serious kidney
o liver cisease, recenl surgery, procadums or slrowe) 1ral may impact

Ireatment decisions. E0017 American Heart Association, Inc. All rights
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* AHA uses Stroke Identification THEN Stroke Severity

* NYC combines both steps into one step

e AHA recommends 15 minute > than PSC and NYC uses 30 minute total
transport time

 AHA uses 6 hour LKW time and NYC uses 5 hour LKW to EMS contact
to allow for on-scene evaluation, transport and ED evaluation (Future
extension possible)
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» 40% or more of stroke patients arrive in means other than EMS “*cule:

 Patients who are > 30 minutes from CSC/TSC will require “drip and
ship” care

* Mandates robust pre-arranged transfer agreements and operations
for potential LVO stroke patients

* Quality Improvement data collection is imperative and must integrate
EMS and hospital data
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Next Steps: Building Partnerships and
Consensus

Committee and AHA NYC Stroke Taskforce

e Partnering with AHA and Greater New York Hospital Association to
ensure seamless alignment of stroke care in New York City from EMS
patient contact through definitive care

* Working with NYS Department of Health to identify appropriate State
Level designations of CSC and TSC.
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Challenges in Stroke Triage

e Same challenges as all systems with local variations
* Time is brain

* Overtriage v. undertriage

* Primary transport v. Drip and Ship.
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Challenges in NYC Systems of Care

* Regional discussions for almost 2 years
* Complexity of New York City Health Care Landscape
* Need to avoid disparity of care for population
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Questions?
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Thank you

e Zainab Magdon-Ismail
e Sheree Murphy

* Molly Perini

* Ethan Brandler B
» NYC REMAC Stroke TAG ytife EDHNY
* NYS Stroke Advisory Group

* GNYHA, FDNY and REMAC
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