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Learning Objectives

• Discuss current New York City Prehospital and Hospital (GWTG) stroke 
data

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

• Identify needed components and constraints for NYC Stroke Systems 
of Care

• Compare proposed NYC Stroke Triage Algorithm with AHA Mission 
Lifeline Stroke Triage Algorithm



New York City Prehospital Stroke Data

• 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)
Stroke 

Diagnosis Type New York Region

NYC Long Island
Hudson Valley/ 

Westchester
Capital/

Northeastern
Central

Rochester/ 
Finger Lakes

Western

Ischemic Stroke 60.9% 
(11,260)

56.8% 
(5,065)

55.6% 
(2,992)

66.4% 
(2,036)

63.6% 
(2,312)

60%    
(2,565)

66.8% 
(2,684)

TIA 16.1% 
(2,981)

25.2% 
(2,245)

24.6% 
(1,325)

18.2% 
(559)

19.7% 
(718)

23.4% 
(1,003)

20.3% 
(814)

Subarachnoid 
Hemorrhage

3.5% 
(644)

3.8% 
(341)

3.8% 
(207)

4.0% 
(122)

4.0% 
(144)

3.1% 
(131)

2.9% 
(117)

Intracerebral 
Hemorrhage

10.4% 
(1,922)

10.8%
(962)

9.8%
(529)

10.1%
(311)

10.7%
(389)

8.6%
(368)

9.2%
(369)

Stroke, 
not otherwise 

specified

0.2%
(41)

0.1% 
(12)

0.8%
(41)

0.5%
(15)

0.1%
(5)

1.4%
(59)

0.3%
(11)

Total cases in 
GWTG

18,502 8,910 5,385 3,068 3,638 4,278 4,019

5
• 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. 



Arrival Mode, 2016 
by New York Region

% of patients (number of patients)

Arrival Mode New York Region

NYC Long Island
Hudson Valley/ 

Westchester
Capital/

Northeastern
Central

Rochester/ 
Finger Lakes

Western

EMS from 
home/scene

59.7% 
(9,518)

51.1% 
(4,170)

54.5% 
(2,699)

48.9% 
(1,456)

61.5% 
(2,080)

50.2% 
(1,962)

48.3% 
(1,849)

Private transport/ 
taxi/other from 

home/scene

29.4% 
(4,681)

37.4% 
(3,055)

35.2% 
(1,745)

25.9% 
(771)

20.8% 
(703)

34.3% 
(1,342)

30.6% 
(1,173)

Transfer from 
other hospital

9.8% 
(1,566)

11.0% 
(897)

10.1% 
(501)

24.9% 
(741)

16.8% 
(567)

14.0% 
(548)

20.7% 
(793)

Not documented 
or unknown

0.9% 
(148)

0.5% 
(37)

0.2% 
(8)

0.3% 
(9)

0.9% 
(30)

1.4% 
(53)

0.3% 
(13)

Total N 15,937 8,160 4,955 2,977 3,382 3,910 3,828

6• 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. 



Measure New York Region

NYC Long Island
Hudson 
Valley/ 

Westchester

Capital/
Northeastern

Central
Rochester/ 

Finger Lakes
Western

EMS pre-hospital 
stroke scale*

24.0%
(1071)

41.4%
(733)

44.4%
(626)

35.9%
(248)

60.3%
(629)

32.6%
(296)

63.1%
(518)

Stroke team 
activated prior 

to arrival**

35.8%
(675)

49.5%
(437)

36.3%
(327)

47.0%
(214)

45.9%
(373)

71.6%
(649)

8.1%
(27)

NYS Department of Health EMS Measures, 2016 
by New York Region

% of patients (number of patients)

7

**Percent of patients arriving via EMS for whom the stroke team was activated prior to patient arrival based upon EMS pre-notification.

*Percent of patients arriving via EMS who had pre-hospital stroke scale performed.



Pre-
Notification 

Content*
New York Region

NYC Long Island Central
Capital/

Northeastern

Hudson 
Valley/ 

Westchester

Rochester/ 
Finger Lakes

Western

Pre-hospital 
stroke scale 

findings

43.5% 
(820)

71.5% 
(631)

62.9% 
(511)

33.2% 
(151)

62.1% 
(559)

87.4% 
(567)

69.4% 
(231)

Patient last 
known well 

(LKW)

41% 
(772)

62.9% 
(555)

55.6% 
(452)

33.2% 
(151)

58.1% 
(523)

81% 
(1526)

65.8% 
(219)

Pre-hospital 
stroke scale 

findings 
AND LKW

37.6% 
(709)

60.7% 
(535)

52.3% 
(425)

30.3% 
(138)

53.9% 
(485)

80.1% 
(520)

61.3% 
(204)

Total N 1884 882 813 455 900 649 333

8*Where prenotification by EMS occurred, information communicated to receiving hospital.

NYS Department of Health EMS Measures, 2016 
by New York Region

% of patients (number of patients)



Current NYC REMAC Protocol 412: Stroke

Cincinnati Prehospital 
Stroke Scale

THE REGIONAL EMERGENCY MEDICAL SERVICES COUNCIL OF NEW YORK CITY

BASIC EMERGENCY MEDICAL TECHNICIAN PROTOCOLS
412

STROKE (CEREBROVASCULAR ACCIDENT)

1.

2.

3.

Monitor the airway. 

Administer oxygen.

Place the patient in a head-elevated (Semi-Fowler's) or left lateral recumbent (recovery) position as 

necessary to maintain the airway.

NOTE: A GLUCOMETER (IF AVAILABLE) SHOULD BE USED TO DOCUMENT BLOOD 

GLUCOSE LEVEL PRIOR TO ADMINISTRATION OF GLUCOSE, FRUIT JUICE 

OR SODA.

IF THE GLUCOMETER READING IS ABOVE 60 MG/DL, TREATMENT FOR 

HYPOGLYCEMIA SHOULD BE WITHHELD.

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

Assess for Stroke Patient Criteria.  (See Appendix R.)

a.  Do not delay transport. 

Transport.

4.

5.



Stroke Transport Decisions

Acute Stroke

If the historical/physical findings indicate an acute stroke, transport the patient to the nearest NYS DOH designated Stroke Center
(See Appendix R, Stroke Patient Criteria), unless one of the following conditions is met:

• The patient is in cardiac arrest;

• The patient has other medical conditions that warrant transport to the nearest appropriate hospital emergency
department as per protocol;

• The total time from when the patient's symptoms and/or signs first began to when the patient is first assessed by
EMS is greater than FIVE (5.0) hours;

• An on-line medical control physician so directs.



NYC Regional Emergency Medical Advisory 
Committee: Stroke Technical Assistance Group

• Goal to develop systems to support new evidence of benefit 
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



NYC Regional Emergency Medical Advisory 
Committee: Stroke Technical Assistance Group

Key Recommendations:
• Extend stroke window to 5 hours from Last Known Well to EMS 

Contact (Completed -4/17)

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

• Identified 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  







Challenges of Identifying Stroke Scale 
for New York City 
• No “12 Lead ECG Equivalent for Stroke”

• 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



Proposed NYC Stroke Triage Protocol

• Derived from Los Angeles Stroke Scale/ Los Angeles Motor Scale



Proposed NYC Stroke Triage Protocol

Speech

LA Motor Scale

Integrated Transport 
Decision Plan



Suspected 
Stroke

Exclusion 
Criteria?

LOC

LKW > 5 HOURS

AGE < 45

TRAUMA CAUSE

WHEELCHAIR/BEDBOUND

SEIZURE (CURRENT OR HISTORY)

FSBG < 60 MG/DL

Facial Droop
0 : Absent
1 : Present

Grip Strength
0 : Absent
1 : Weak Grip
2 : No Grip

Speech (LAMS=3)
(if required)

0 : Normal
1 : Abnormal

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

If none,
apply LAMS Scale

Record LAMS Scale Score 



LAMS Score

ESC ED

PSC if no anticoag

ESC if anticoag +

1-23≥ 4 0

1

ASSESS SPEECH

0



AHA Stroke Triage Algorithm



Comparison of NYC v. AHA Algorithm

• AHA uses Stroke Identification THEN Stroke Severity

• NYC combines both steps into one step

• 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)



Next Steps: Broadening the care

• 40% or more of stroke patients arrive in means other than EMS

• 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



Next Steps: Building Partnerships and 
Consensus
• Working with NYC members of New York State Stroke Advisory 

Committee and AHA NYC Stroke Taskforce

• 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.



Challenges in Stroke Triage

• Same challenges as all systems with local variations

• Time is brain

• Overtriage v. undertriage

• Primary transport v. Drip and Ship. 



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 



Questions?



Thank you

• Zainab Magdon-Ismail

• Sheree Murphy

• Molly Perini

• Ethan Brandler

• NYC REMAC Stroke TAG

• NYS Stroke Advisory Group

• GNYHA, FDNY and REMAC


