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Minutes matter




Understanding Why Minutes Matter
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Why Minutes Matter: Message to the ED

MWl Academic Emergency Medicine

Commentary () Full Access

The Emergency Medicine Debate on tPA for Stroke: What Is
Best for Our Patients? Efficacy in the First Three Hours

Joseph B. Miller MD, MS B4, Laura Heitsch MD, Matthew S. Siket MD, MS, Jon W. Schrock MD,

David W. Wright MD, From the SAEM Neurologic Emergencies Interest Group Writing Group.
... See fewer authors ~

First published: 25 June 2015 | https://doi.org/10.1111/acem.12712 | ~* VIEW METRICS

Number  Number
Treatment Adjusted OR Needed Needed Help-to-
Time (Min- for Benefit to to Harm
utes) (95% ClI) Treat17 Harm17 Ratio17

0to 90 2.81 (1.75-4.50)
91 to 180 1.55 (1.12-2.15)
181 to 270  1.40 (1.05-1.85)
271 to 360 1.15 (0.90-1.47)

*Number needed to treat (for benefit) and to harm estimates
were calculated for the number of patients that were shifted
to the left and to the right, respectively, over the entire range
of the modified Rankin score in a pooled analysis.®’
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Advances in Knowledge
B Revascularization within 2.5

hours of symptom onset was as-
sociated with functional indepen-
dence (minimal or no disability)
in 91% of patients.

Likelihood of functional indepen-
dence was 10% higher in patients
treated within 2.5 hours com-
pared with patients treated
between 2.5 and 3.5 hours after
stroke onset.

Every 60-minute delay after 3.5
hours resulied n a 20% lower

likelihood of functional

independence.

Upon arrival to the emergency
department, sources of delay
from imaging acquisition, de-
livery of patient to the angiog-
raphy suite, and reperfusion can
all be decreased with streamlined
workflow.
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Why Minutes Matter: Message to the ED

Stroke symptom onset to arrival in Emergency Room of ECC
Age (per year)

Sex (male vs female)

Baseline NIHSS

Aurival at non-ECC first vs direct to ECC

Weekday hours vs weekend, evening, and ovemnight hours

Arrival in Emergency Room of ECC to first Non Contrast CT Image

Age (per year)
Sax (male ve female)

Baseline NIHSS
Aurival at non-ECC first vs direct to ECC
'Weekday hours vs weekend, evening, and ovemight hours

Aurrival in Emergency Room of ECC to Randomization

Age (per year)

Sex (male vs female)

Baseline NIHSS

Arrival at non-ECC first vs direct to ECC

‘Weekday hours vs weekend, evening, and ovemight hours
Perfusion imaging vs. no perfusion imaging (all patients)

Perfusion imaging vs. no periusion imaging (direct to ECC only)
Perfusion i vs. no perfusion imaging {nrrwul at non-ECC first)
RAPID processing before randomization (all patients)

RAPID processing before randomization (direct to ECC only)

RAPID processing before randomization (arrival at non-ECC first)
CT vs MR (all patients)

CT vs MR (direct to ECC only)

CT vs MR (arrival at non-ECC first)

First Non Contrast CT image to Groin Puncture

Age (per year)

Sex (male vs female)

Baseline NIHSS

Aurival at non-ECC first vs direct to ECC

‘Weekday hours vs weekend, evening, and overnight hours
General Anesthesia

‘Groin Puncture to First Reperfusion (TIC] 2bic)

Age (per year)

Sex (male vs female)

Baseline NIHSS

Use of Balloon Guide Catheter

Access (Left sided vs. Right)

General Anesthesa

‘Weekday hours vs weekend, evening, and overmight hours

Rate Ratio 95% C.L

1.00
0.87
099
258
1.09

1.00
0.84
099
073
0.86

1.00
0.98
1.00
057
0.81
1.15
1.1
1.74
1.16
1.06
1.56
0.81

104

T
04

Shorter Time Interval «—

Rate Ratio — Longer Time Interval

[0.59; 1.00]
0.84; 1.13]
0.97;1.00]
222301
0.94; 1.27]

[0.99; 1.01
[0.67;1.05
0.97; 1.02]
0.57; 0.92]
0.63;1.08

[0.99; 1.00]
[0.85; 1.10]
[0.98; 1.01
[0.50; 0 65]
[0.71;092]
[0.99; 1.35]
[0.84; 121
[1.21; 251
[1.00; 1.35]
[0.89; 1.25]
[1.19; 2.05]
[0.69; 0.95]
[057,087]
(080 1.34]

[0.99; 1.01]
[0.81;1.12]
[0.98;1.02]
[0.47; 0.65]
[0.76; 1.06]
[0:81;1.13]

[1.00: 1.01]
[0.84; 126]
[0.97;1.01]
[0.79; 1.16]
[0.99; 1.49]
[0.74; 1.13]
[0.99; 1.49]

Analysis of Workflow and Time
to Treatment and the Effects
on Outcome in Endovascular
Treatment of Acute Ischemic
Stroke: Results from the SWIFT
PRIME Randomized Controlled Trial’

Mayark Goyal, MD, FRCPC
Jadhaae, MO, PRD

1403-29 5t WM, Catgary, AB, Canac T2 279 -k
My ).

The ST PRME trid was supgortes by Covien. THSNA, 2016

RS, 2016




Stroke Systems of Care Models Spanning the Time Spectrum

Stroke e

New online, 26 January 2026 il
Association.

https://doi.org/10.1161/STR.0000000000000513

AHA/ASA GUIDELINE

2026 Guideline for the Early Management of Patients With
Acute Ischemic Stroke: A Guideline From the American Heart
Association/American Stroke Association

Shyam Prabhakaran, MD, MS, FAHA, Chair, Nestor R. Gonzalez, MD, MSCR, FAHA, Co-Vice
Chair, Kori S. Zachrison, MD, MSc, FAHA, Co-Vice Chair, Opeolu Adeoye, MD, MS, FAHA,
Anne W. Alexandrov, PhD, AGACNP-BC, ANVP-BC, ASC-BC, Sameer A. Ansari, MD, PhD,
FAHA, Sherita Chapman, MD, FAHA, Alexandra L. Czap, MD, Cana M. Dumitrascu, MD,
MSc, FAHA, Koto Ishida, MD, FAHA, Ashutosh P. Jadhav, MD, PhD, FAHA, Brenda Johnson,
DNP, MSN, FNP-BC, ANVP, FAHA, Karen C. Johnston, MD, MSc, FAHA, Pooja Khatri, MD,
MSc, FAHA, W. Taylor Kimberly, MD, PhD, FAHA, Vivien H. Lee, MD, FAHA, Thabele M.
Leslie-Mazwi, MD, Brian Mac Grory, MB BCh BAQ, MHSc, MRCP, FAHA, Tracy E. Madsen,
MD, MCTR, PhD, FAHA, Bijoy Menon, MD, Eva A. Mistry, MBBS, MSCI, FAHA, Soojin Park,
MD, FAHA, Stephanie Parker, MHA, BSN, RN, Natalia Pérez de la Ossa, MD, PhD, Mathew
Reeves, BVSc, PhD, FAHA, Tania Saiz, Phillip A. Scott, MD, MBA, FAHA, Dana Schwartzberg,
Sunil A. Sheth, MD, Peter B. Sporns, MD, MHBA, Sabrina Times, DHSc, MPH, Stavropoula
Tjoumakaris, MD, MBA, Stacey Q. Wolfe, MD, and Shadi Yaghi, MD, FAHA Peer Review
Committee
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Stroke
awareness

Early recognition in
patients of all ages

Emergency brain imaging

is key to evaluate ischemic burden

Timely assessment for
suspected stroke in
adults and children,

stroke code activation, and
transfer protocols

Emergency

Mobile Stroke Units
department

improve onset of treatments
and outcomes

EMS

Telemedicine in
transport improve
identification of
candidates for treatment

b AHA/ASA Guideline for the Early Management of

Early
imaging

Thrombolysis

TNK is a reasonable
and equivalent option

Continuous quality improvement,
stroke severity documentation,
and data registry participation

Stroke ACT
mulitdisciplinary

EVT in patients
ASPECTS 3-10



Prehospital and Arrival-Start Before the Door

* EMS

* 911 activation and dispatch
* Minimizing on-Scene time
EMS Routing/Re-Routing

EMS prenotification
» Stroke alert activation prior to arrival

Key tools
* EMS stroke scale
* LVO screening (i.e.: RACE, LAMS)
 EMS Telemedicine

 OSH Transfers
 DIDO Procedures

 Ambulatory/Walk-in ED triage ldentification Strategies

Yale University






Thrombolysis
Trials

Imaging
Advances

Intravenous Ancrod for Treatment
of Acute Ischemic Stroke
The STAT Study: A Randomized Controlled Trial

Association of outcome with early stroke treatment: pooled
analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials

The ATLANTIS, ECASS, and NINDS rt-PA Study Group Investigators™

Endovascular
Thrombectomy
Trials

Intra-arterial Prourokinase
for Acute Ischemic Stroke
The PROACT I Study: A Randomized Controled Trial

MERCI 1

Device
Evolution

Endovascular sono-lysis using EKOS system in acute
stroke patients with a main cerebral artery
acclusion — A pilot study

¢, Daniel Sshsk®,
i, Jan Mrajear,

Trevo versus Merci retrievers for thrombectomy
revascularisation of large vessel occlusions in acute
ischaemic stroke (TREVO 2): a randomised trial

synthesis

Mechanical Thrombectomy fi
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Growth of Stroke Centers

PSC or ASRH CSC or Thrombectomy Capable
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American Heart Association.
fv\\(BetVVﬁhTheChjdeUﬂe&

Stroke

American Heart Association.
IV‘NCBetVVWhTheChﬂdeUne&
Stroke

e

t’ American Heart Association.
Target: Stroke’

Growth of Stroke Centers

Get With The Guidelines: Silver Plus Achievement

These hospitals are recognized for one calendar year of 85% or higher

adherence on all achievement measures applicable and 75% or higher
adherence with additional select quality measures in stroke.

Get With The Guidelines: Gold Plus Achievement

These hospitals are recognized for two or more consecutive calendar years
of 85% or higher adherence on all achievement measures applicable and
75% or higher adherence with additional select quality measures in stroke.

Target: Stroke™ Honor Roll Elite

These hospitals are recognized for treating 85% or more of their eligible
stroke patients in 60 minutes or less* in addition to their current Gold or
Silver Get With The Guidelines®-Stroke status. *Door to Treatment Time

* https://usnewsbrandfuse.com/AmericanHeartAssociation (accessed 2.3.23)

* Wira CR3rd, Melluzzo S, Beasley TM, Magdon-Ismail Z, Day D, Madsen TE, McCullough
LD, Stein J, Schwamm LH, Gropen T; NorthEast Cerebrovascular Consortium. Stroke
Center Certification and Performance: A Longitudinal Analysis of the Northeast
Cerebrovascular Consortium Region. Yale J Biol Med. 2019 Dec 20;92(4):587-596.
PMID: 31866774; PMCID: PMC6913814.
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Importance of Stroke Centers

Original Investigation | Health Policy

Treatments and Patient Outcomes Following Stroke Center Expansion

YYu-Chu Shen, PhD; Anthony S. Kim, MD, MAS; Renee Y. Hsia, MD, MSc

Abstract

IMPORTANCE It is unclear how certified stroke center expansion contributes toimproved access to
stroke treatment and patient outcomes, and whether these outcomes differ by baseline stroke
center access.

OBJECTIVE To examine changes in rates of admission to stroke centers, receipt of thrombolysis and
mechanical thrombectomy, and mortality when a community gains a newly certified stroke center
within a 30-minute drive.

DESIGN, SETTING, AND PARTICIPANTS This cohort study compared changes in patient outcomes
when a community (defined by area zip code) experienced a stroke center expansion relative to the
same community type that did not experience a change in access. Medicare fee-for-service
beneficiaries with a primary diagnosis of acute ischemic stroke who were admitted to hospitals
between January 1, 2009, and December 31, 2019, were included. The data analysis was performed
between October 1, 2023, and September 9, 2024.

EXPOSURE New certification of a stroke center within a 30-minute driving time of a community.
MAIN OUTCOMES AND MEASURES The main outcomes were rates of admission to a certified
stroke center, receipt of thrombolytics (delivered using drip-and-ship and drip-and-stay methods),
mechanical thrombectomy, and 30-day and 1-year mortality estimated using a linear probability
model with community fixed effects.

RESULTS Among the 2 853 508 patients studied (mean [SD] age, 79.5 [8.5] years; 56% female),
66% lived in communities that had a stroke center nearby at baseline in 2009, and 34% lived in
communities with no baseline access. For patients without baseline access, after stroke center

Joint Commission Primary Stroke Centers Utilize More rt-PA in the

Nationwide Inpatient Sample
Michael T. Mullen, MD; Scott E. Kasner, MD; Michael J. Kallan, MS; Dawn O. Kleindorfer, MD; Karen C. Albright, DO, MPH;

Key Points Brendan G. Carr, MD, MS

Question Do rates of at

certified stroke centers, receipt of
thrombolytic therapy or mechanical
thrombectomy, and mortality change
for patients with stroke when a hospital
near their community becomes stroke
certified?

Findings In this cohort study of more
than 2.8 million patients, those living in
communities without preexisting stroke
center access experienced increases in
stroke center admission and
thrombolysis and a decrease in mortality
after a stroke center expansion withina
30-minute drive. Improvements were
smaller for communities with
preexisting stroke center access at
baseline.

Meaning These findings suggest that
newly certified stroke centers may
provide greater benefits to patients
residing in areas previously without a
nearby stroke center and that targeted
efforts to support stroke center

S i o

expansion, the likelihood of admission to a stroke center increased by 38.98 percentage poir|

Published in final edited form as:
Am J Med Qual. 2019 ; 34(6): 585-589. doi:10.1177/1062860619835317.

Stroke Center Certification Is Associated With Improved
Guideline Concordance

Adam S. Jasne, MD!, Heidi Sucharew, PhD2, Kathleen Alwell, BSN3, Charles J. Moomaw,
PhD3, Matthew L. Flaherty, MD3, Opeolu Adeoye, MD, MS3, Daniel Woo, MD, MS3, Jason
Mackey, MD, MS#, Simona Ferioli, MD3, Sharyl Martini, MD, PhD?, Felipe de los Rios la
Rosa, MD36, Brett M. Kissela, MD, MS3, Dawn Kleindorfer, MD3

e e | CONCLUSIONS AND RELEVANCE In this cohort study, patients living in communities without

percentage points (95% CI, -0.56 to -0.01) and 0.50 percentage points (95% Cl, -0.84 to -

pereriogepoin). respctively fer nparsion. Forptenis ncommunites winoasene |- |y 3 @ljje stroke center access experienced significant increases in stroke center admission and

center access, expansion was associated with an increase of 9.37 percentage points (95% Cl
10.10 percentage points) in admission to a stroke center but no significant changes in other

outcomes. thrombolysis and a significant decrease in mortality after a stroke center expansion. Improvements

CONCLUSIONS AND RELEVANCE In this cohort study, patients living in communities witho|

basein sk cnteraccess eperencedsniicant eresses v cemier aamision ] WETE@ STAllET in communities with preexisting stroke center access. These findings suggest that

thrombolysis and a significant decrease in mortality after a stroke center expansion. Improve]

e commurives i et s e e e et newly certified stroke centers may provide greater benefits to underserved areas and are an

newly certified stroke centers may provide greater benefits to underserved areas and are an
important consideration when deciding when and where to expand health care services.

Yale University

important consideration when deciding when and where to expand health care services.



Elements of Systems That Save Minutes

* Stroke Protocols
* Pre-written order sets

* Weight-based dosing ready
e tPA/TNK stored in ED or CT

e Team Coordination

* Defined roles:

* ED physician: airway, initial stabilization, evaluation for other cryptic conditions (secondary trauma,
parent vessel pathology)

* Neurology: decision-making
* Radiology: immediate reads
* Nursing/pharmacy: drug prep without delay

* Parallel Processing
» Registration, labs, imaging, neuro exam all happening simultaneously

* Technology
* Telemedicine
* Teleradiology
» Al-assisted imaging for LVO detection
* Rapid image sharing with comprehensive stroke centers

Yale University



Door-to-Imaging—Overcoming The First Bottleneck

e Stroke Alert activation
* ABCs
* Registration

e Goal:
e ASAP

* Neuro-lmaging
* Non-contrast CT
* Decision Node: ischemic or hemorrhagic

* CTA£CTP
* MRI

* Process optimization:
e Stroke team meets patient (ED triage, CT)
e Labs drawn in route (not delaying imaging)
* Key point:
* Imaging should never wait for labs (except rare cases)

Yale University



The Good: System Innovations Cutting Time

e EMS to CT Protocols

Is Door-to-Needle Time Reduced for Emergency Medical
Services Transported Stroke Patients Routed Directly to the
Computed Tomography Scanner on Emergency Department

Arrival?

Bryan Sloane, mp, ' Nichole Bosson, Mp MPH,"T‘i'E Nerses Sanossian, MD £
Jeffrey L. Saver, Mp,{"l Lorrie Perez, N, and Marianne Gausche-Hill, Mp*:

Background: A nationally recommended practice to accelerate thrombolytic therapy
for acute ischemic stroke s to route emergency medical services (EMS) transported
stroke patients directly to the computed tomography (CT) scanner on arrival. We
evaluated door-toneedle time with directto-CT routing versus emergency depart-
ment (ED)-bed first routing. Methads: This was a retrospective analysis from a large
regionalized stroke system. Paramedics utilize the modified Los Angeles Prehospital
Stroke Screen and transport acute stroke patients to Approved Stroke Centers. Indi-
vidual stroke centers postarrival protocols vary, with some routing patients directly

Stroke centers report treatment and outcomes to a regi

tracted from May 2015 through April 2016. Adult patients transported by
EMS and treated with thrombolytic therapy were included. The primary outcome
was doortoneedletime ndary outcome was  door-to-imaging

e el LG T : - i - % i - -
e T o R —— Madhok et al: 10min DTCT reduction, 6min DTN, 22% increase in DTN <45min

were similar between groups. Door-to-needle time was not different in the 2 groups,

median 57 minutes interquartile range (IQR] 44-76) for CT routing versus 54 minutes Protocol Improves Thrombolysis Metrics for Suspected Acute

(IQR 40.74) for ED routing, median difference 3 (95% CI —1, 7), P==_2. Door-to-

imaging time was shorter with CT routing compared to ED routing, median 13 Stroke Patients

minutes (IQR 821) and 16 minutes (IQR 10-24), respectively. Conclusions: In this . .

regional stroke system, haspitals with protocols for routing EMS-transported stroke S I t | . 3 D TCT d t

patints diecty to CT did po havereduced doosomectie compared t espials ) ) . Oane et al: omin reauction
i . s Debbie Y. Madhok, mp,*t Kevin J. Keenan, mMp,} Sara B. Cole, RN, BSN§

Christine Martin, ms, cNs, AcNP-8C.§ and J. Claude Hemphill 3rd, Mp mast

medical

2019 Elsevier Inc. All rights reserved.

et T Pt e et 20 1 et e e Cone et al: 4 min CTCT reduction

uation and reduce door-to-needle (DTN) times at Zuckerberg San Francisco General
Hospital. The key system changes were team-based evaluation of suspected stroke
patients at ambulance entrance by an Emergency Department (ED) physician, ED
nurse, and neurologist and immediate emergency medical service (EMS) provider
transport of patients to CT. Methods: Patients were eligible for a Mission Protocol
prehaspital stroke activation if an EMS provider found a positive Cincinnati Preho-
spital Stroke Scale and a last known normal time within 6 hours. We retrospectively
compared treatment metrics between the first year of Mission Protocol patients and
patients from the year prior also brought in via ambulance with suspected stroke
and a last known normal time within 6 houss. Median Door to CT and DTN times
were compared using 2 sample Wilcoxon rank-sum (Mann-Whitney) tests. Results:
There were 236 patients in the Mission Protocol group and 112 in the comparison
group. The Mission Protocol was associated with a 10 minutes faster median door
to CT time (P < .00001), a 6 minutes faster median DTN time (P = 0046), a 22%
increase in the proportion of patients treated within 45 minutes of arrival (84% ver-

sus 62%), and a 12% increase in the proportion of patients treated within
e e RIGINAL CONTRIBUTIONS

Protocol cohort compared to 2 in the comparison cohort. Symptomatic ntracranial
hemorrhage occurred in one Mission Protocol patient with an ischemic stroke.
Conclusions: The EMS direct to CT based Mission Protocol w ciated with

aster median door to CT and DTN times. There was a 22% increase in the propo
sis patients treated within 45 minutes or less. More stroke mimic

D L maln i e i OBSERVATIONAL MULTICENTER STUDY OF A DIRECT-TO-CT PROTOCOL FOR
O 15 B ot Al g e, T ey meliclservcs EMS-TRANSPORTED PATIENTS WITH SUSPECTED STROKE
David C. Cone, MD, Craig Cooley, MD, MPH, EMT-P, Jeffrey Ferguson, MD,
Andrew J. Harrell, MD, Jeffrey H. Luk, MD, MS, Christian Martin-Gill, MD, MPH,
Sean W. Marquls, MD, MPH, Scott Pasichow, MD

Yale University



Decision Node: Ischemic vs Hemorrhagic

e Acute Ischemic Stroke

* Thrombolysis:

» Alteplase or Tenecteplase

* Door-to-needle goal: £ 60 min (aspire to < 30)
* Mechanical thrombectomy:

* LVO within 6-24 hrs (selected patients)

* Avoid delays:

* BP management done concurrently, not sequentially

 Hemorrhagic Stroke
* Rapid BP control:
* Target systolic ~¥140 (context-dependent)
* Reversal of anticoagulation:
* PCC, idarucizumab, andexanet alfa as indicated

 Early neurosurgical involvement:
« Hematoma evacuation, EVD if needed

Yale University



Head Bleed Alert

@ @ @ @ EUROPEAN Acute care bundles should be used for
LR patients with intracerebral haemorrhage:

an expert consensus statement

l ICH care bundles reduce morbidity and mortality.
We review current evidence and make practical recommendations for implementation.

Code ICH Methods Results Conclusion
é & We recommend: '

Neurology Neurosurgery e - — . L
& Doos Stabilise patient, rapid imaging
‘ m o0 Coagulation tests Multiple simultaneous
‘ L [ 1 - . interventions improve
T = = T Siiticel &mergency Reverse anticoagulant functional outcome
: Care Medicine Start intensive BP lowering
Emergency reversa Control SBP to 130- Rapid bundled care
Consensus Meeting P
of anticoagulation 150 mm Hg 8 SBP <140, Consult Neurosurgery hould be intr
| May 2023 < 60 min Achieve T < 37.5°C should be oduced

‘ > Quality improvement
7 days Maintain SBP <140; T < 37.5°C will help achieve
Maintain normoglycaemia ambitious process
targets

Consensus statement
agreed

Li Q, Yakhkind A, Alexandrov AW, Alexandrov AV, Anderson CS, Dowlatshahi D, Frontera JA, Hemphill JC,

Ganti L, Kellner C, May C, Morotti A, Parry-Jones A, Sheth KN, Steiner T, Ziai W, Goldstein JN, Mayer SA. Parry-Jones, A, et al.  European Stroke Journal, 2023  adrianparry-jones@manchesteracuk  doiorg/10.1177 23960873231220235
Code ICH: A Call to Action. Stroke. 2024 Feb;55(2):494-505.

Parry-Jones AR, Jarhult SJ, Kreitzer N, Morotti A, Toni D, Seiffge D, Mendelow AD, Patel H, Brouwers HB,
Klijn CJ, Steiner T, Gibler WB, Goldstein JN. Acute care bundles should be used for patients with
intracerebral haemorrhage: An expert consensus statement. Eur Stroke J. 2024 Jun;9(2):295-302.






Resilience in the Pandemic

* Teo et al, 2020

* Prolongationin onset to
hospital arrival time

* In-hospital and treatment
metrics did not change

e Jasne et al, 2020

* No change intime to
presentation, door-to-needle
or door-to-perfusion times

* Riera-Lopez, 2022

* Prehospital diagnostic
accuracy and the proportion
of patients treated at the
hospital level with
intravenous thrombolysis or
mechanical thrombectomy
were not altered

Yale University

CLINICAL AND POPULATION SCIENCES

Stroke Code Presentations, Interventions, and
Outcomes Before and During the COVID-19
Pandemic

Adam S. Jasne, MD; Pola Chojecka, MD; llavarasy Maran, MD; Razaz Mageid, MD; Mohamed Eldokmak, MD;

Qiang Zhang, BA; Karin Nystrom, MSN; Kelsey Vlieks, MBA; Michael Askenase, PhD; Nils Petersen, MD, PhD, MSc;
Guido J. Falcone, MD, ScD, MPH; Charles R. Wira lll, MD; Paul Lleva, MD; Neer Zeevi, MD; Reshma Narula, MD;
Hardik Amin, MD; Dhasakumar Navaratnam, MD, PhD; Caitlin Loomis, MD; David Y. Hwang, MD; Joseph Schindler, MD;
Ryan Hebert, MD; Charles Matouk, MD; Harlan M. Krumholz, MD; Serena Spudich, MD, MA; Kevin N. Sheth, MD;
Lauren H. Sansing, MD, MS; Richa Sharma, MD, MPH

BACKGROUND: Anecdotal reports suggest fewer
coronavirus disease 2019 (COVID-19) pandemic| RESEARCHARTICLE

hospitals during the local f COVID- :
Comprehensive Stroke Center (CSO) before and | 1 1€ COVID-19 pandemic effect on the

METHODS: Stroke code activity was analyzed from prehospital Mad rld stro ke COde metrics and
linear regression and spline models identified whe diagnostic accuracy

levels. Patient-level data were analyzed in Februal
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Resilience For Hyperacute Metrics During ED Crowding....

Impact of Emergency Department Crowding on Delays in
Acute Stroke Care

Todd A. Jaffe, MD* *Harvard Affiliated Emergency Medicine Residency at Massachusetts General
Joshua N. Goldstein, MD, PhD* Hospital and Brigham and Women’s Hospital, Department of Emergency
Brian J. Yun, MD, MBA, MPH! Medicine, Boston, Massachusetts

Mark Etherton, MD, PhD* tMassachusetts General Hospital, Department of Emergency Medicine,

Thabele Lestie-Mazw, MD" Bosion, Massachuseta Emergency Department Crowding and Time to Care in

Lee H. Schwamm, MD* *Massachusetts General Hospital, Department of Neurology, Boston, Massachusettg

Kori S. Zachrison, MD, MSc Patients With Acute Stroke

Section Editor: Richard Lucarelli, MD i . A A A
Submission history: Submitted December 19, 2020; Revision received May 5, 2020; Accepted May 5, 2020 Pia Chatterjee, MD, Brett L. CuCChla[‘a’ MD, Nicole LaZarCIUC, MD,
Electronically published July 8, 2020 .
Full text available through open access at http://escholarship.org/uc/uciem_westjem Frances S. Shofer, PhD, Jesse M. PIHCS, MD, MB A, MSCE

DOI: 10.5811/westjem.2020.5.45873

Background and Purpose—Emergency department (ED) crowding occurs when demands for ED care exceed the supply
IntrodictonsDakye inlkisntfcationiand reafment of aciielstake sontiblls o simificant morb iy of aYallable resoulrces. Prior studies ha.ve shown that ED crowding is associated w1tl.1 a delay 1.n provision of critical ED
and mortality. Multiple clinical factors have been associated with delays in acute stroke care. We aimed services, but the impact of ED crowding on acute stroke care has not been extensively studied.
fmdeete;nm'"es:rﬁ;efa‘t::"*‘h'p between emergency department (ED) crowding and the delivery of timely Methods—We conducted a retrospective study of patients who presented to the ED with acute stroke symptoms (ischemic
raency ' stroke, transient ischemic attack, intracerebral hemorrhage) at 2 hospitals. All patients with active stroke symptoms who
Methods: We used prospectively collected data from our institutional Get with the Guidelines-Stroke presented within 3 hours were included and a random sample of patients with symptoms >3 hours was used for
registry to identify consecutive acute ischemic stroke patients presenting to our urban academic ED ; fats : e
from July 2016-August 2018, We used capacity logs o determine the degree of ED crowding at comparlson. .The association bf?tween ED crOW(.img measures (waiting room r{umber, ED occupgncy, num.ber of
the time of patients’ presentation and classified them as ordinal variables (nommal, high, and severe admitted patients, and total patient hours) and time to head CT order, completion, and interpretation, and time to
capacity constraints). Outcomes of interest were door-to-imaging time (DIT) among patients potentially administration of thrombolysis was determined.

LI C L L0 el el i b lacs e SBIEh g o Tl U SIS Results—Of 253 patients presenting with acute stroke symptoms =3 hours from symptom onset, 52 (21%) received
delivery, and door-to-groin puncture (DTP) times for endovascular therapy. Bivariate comparisons

were made using t-tests, chi-square, and Wilcoxon rank-sum tests as appropriate. We used regression thrombolysis. A random comparison group of 253 patients with symptoms >3 hours was identified. There was no
models to examine the relationship after accounting for patient demographics, transfer status, arrival significant association between ED crowding and delays in CT timing or thrombolysis in patients with symptoms =3
mode, and initial stroke severity by the National Institutes of Health Stroke Scale. . . . . . . .
hours. Several measures of ED crowding were associated with prolonged times to CT order and completion in patients
Results: Of the 1379 patients with ischemic stroke presenting during the study period, 1081 (78%) with symptoms >3 hours.
presented atdt_'mesM°fd'[‘°”Ballr°apa"2“g- 293t(15?')td“““9ﬂ_r|“9h ED c[:g";‘]"?gvsazn)dg_"ng’t%) d”““943 Conclusions—ED crowding was not associated with care delays in thrombolysis-eligible patients with stroke. However, those
severe crowaing. iviedian was minutes (Interquartile range = 5 Ime was . . . . . .
minutes (IQR 31-59); and median DTP was 58.5 minutes (IQR 56.5-100). Treatment times were not with symptoms >3 hours do experience CT delays at higher levels of ED crowding. (Stroke. 2011;42:1074-1080.)

significantly different during periods of higher ED utilization in bivariate or in multivariable testing. Kev Word . - - di - litv m stroke m ti t
ey oras: crowing emergency overcrowding quality SIroke 1me (o care

Conclusion: In our single institution analysis, we found no significant delays in stroke care
delivery associated with increased ED crowding. This finding suggests that robust processes of
care may enable continued high-quality acute care delivery, even during times with an increased
capacity burden. [West J Emerg Med. 2020;21(4)891-898.]
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* Gap Areas

e Geography is
Destiny
* Boggs et al, 2023
(For 2018)
* Among 5533 US

EDs, 2446 (44%)
are stroke
centers
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An inventory of stroke centers in the United States
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Comprehensive Stroke Center
Thrombectomy-Capable Stroke Center
Primary Stroke Center

Acute Stroke Ready Hospital




The Bad....

Original research

Mapping access to endovascular stroke care in the
5 Gap areas for access to EVT USA and implications for transport models
“ AldSta dt J, et aI. J Neu rOInterVe nt Surg Jared Aldstadt,' Muhammad Wagas @ ,* Misa Yasumiishi @ ,' Maxim Mokin @ *°
202 2 Vincent M Tutino © ,*® Hamid H Rai @, Felix Chin @, Bennett R Levy,®

Ansaar T Rai @ ,° J Mocco,"® Kenneth V Snyder,>'" Jason M Davies @ 2
Elad | Levy @ ,** Adnan H Siddiqui @ *°

N Access by -3 Nl Access by r , Access by
4| Ground - D Air i +/|Ground or Air
> 60 min. =1 ‘

> 60 min. | >60 min.
< 60 min. < 60 min.

< 60 min.
Population Density

Population Density | Population Density
. 1 Dot=2500 +.* 1Dot=2,500 +"* 1 Dot=2,500

Figure 1  US maps showing 60 min access to endovascular-capable (stroke care) centers (ECCs) with respect to population density. Each dot
represents a 2500 resident census block. The grey area indicates 60 min coverage via ground (A), air (B), and ground or air (C).
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The Bad...Health Inequities....

Brain Attack Coalition

Brain Attack
Coalition

The Brain Attack Coalition (BAC) is dedicated to improving prevention, advancing treatment, and

enhancing recovery to eliminate the burden of stroke. The BAC is a group of non-profit professional,

voluntary, and/or governmental agencies dedicated to setting direction, advancing knowledge, and
communicating the best practices to prevent and treat stroke. The BAC meets twice annually and
supports additional events, meetings, and workshops related to stroke.

* Phases of Care/Time Epochs
* Pre-hospital
* Hyperacute
* |npatient

* Priority Areas
* Geography
* Policy and Regulation
* Economics and Healthcare Resources
* Demographics

Yale University

National Institute of
Neurological Disorders
and Stroke

Inequities in Access and
Delivery of Acute Stroke Care

A Brain Attack Coalition Symposium Report
October 2022



The Bad...Health Inequities....

NEWS RELEASE 23-FEB-2017

Many stroke patients do not receive life-
saving therapy

American Stroke Association Meeting Report - Session A17 - Abstract 116

Peer-Reviewed Publication

AMERICAN HEART ASSOCIATION INTERNATIONAL STROKE CONFERENCE ORAL ABSTRACTS
SESSION TITLE: EMERGENCY CARE/SYSTEMS ORAL ABSTRACTS i

Abstract 116: Minorities, Women, and Stroke
Belters Left Behind in t-PA Use Despite Quality
Improvement Efforts

Tracy E Madsen, Shannon Melluzzo, Charles R Wira,
Zainab Magdon-Ismail, David Day, Toby Gropen and
On behalf of The NorthEast Cerebrovascular Consortium Investigators

Originally published 21 Feb 2017 | https://doi.org/10.1161/str.48.suppl_1.116 |
Stroke. 2017;48:A116
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Health Inequities....
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BLACKS were SO °

less likely than whites
to receive tPA.

% |
Were 2 5 E;TSRACTS I
less likely than whites ~ n. and Stroke
to receive tPA. Despite Quality

NEWS RELEASE 23-FE

Many str
saving tr
American Stroke As

Peer-Reviewed Pub
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ira,
and
nsortium Investigators

Sourc: American Siroks Associaton’s Infeinationsl Strokn Conference 2017, Presentision 116, Tracy Madsan.

AAYES 61/str.48.suppl_1.116 |
Stroke. 2017:48:A116
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FOCUSED UPDATES: HEALTH EQUITY

Evidence-Based Disparities in Stroke Care
Metrics and Outcomes in the United States: A

Systematic Review

Shelly lkeme(®, PharmD, MPH; Emilie Kottenmeier{®, MSc; Goldfield Uzochukwu®®, MD; Waleed Brinjikji®=, MD

ABSTRACT: Stroke disproportionately affects racial minorities, and the level to which stroke treatment practices differ across
races is understudied. Here, we performed a systematic review of disparities in stroke treatment between racial minorities

Health Inequities....

and White patients. A systematic literature search was performed on f
1, 2010, to April 5, 2021 that investigated disparities in access to str
patients. A total of 30 studies were included in the systematic review.
medical services at a greater rate (59.8%) than African American (55.4
A greater proportion of White patients (37.4%) were estimated to arrive

African American (26.0%) and Hispanic (28.9%) patients. A greater p

Patterns of Emergency Medical Services Use and Its
Association With Timely Stroke Treatment
Findings From Get With the Guidelines-Stroke

Olaniyi James Ekundayo, MD, DrPH; Jeffrey L. Saver, MD: Gregg C. Fonarow, MD;
Lee H. Schwamm, MD: Ying Xian, MD, PhD: Xin Zhao, MS; Adrian F. Hernandez, MD, MHS;
Eric D. Peterson, MD, MPH: Eric M. Cheng, MD, MS

Background—Prior studies found that only about half of stroke patients arrived at hospitals via emergency medical services
(EMSs), yet since then, there have been efforts to increase public awareness that time is brain. Using contemporary Get
With the Guidelines-Stroke data, we assessed nationwide EMS use by stroke patients.

Methods and Results—We analyzed data from 204 591 patients with ischemic and hemorrhagic stroke admitted to 1563 Get
With the Guidelines-Stroke participating hospitals with data on National Institute of Health Stroke Score and insurance
status. Hospital arrival by EMSs was observed in 63.7% of patients. Older patients, those with Medicaid and Medicare
insurance, and those with severe stroke were more likely to activate EMSs. In contrast, minority race and ethnicity
and living in rural communities were associated with decreased odds of EMS use. EMS transport was independently
associated with earlier arrival (onset-to-door time, <3 hours: adjusted odds ratio, 2.00; 95% confidence interval, 1.93—
2.08), prompter evaluation (more patients with door-to-imaging time, <25 minutes: odds ratio, 1.89; 95% confidence
interval, 1.78-2.00), more rapid treatment (more patients with door-to-needle time, <60 minutes; odds ratio, 1.44: 95%
confidence interval, 1.28-1.63), and more eligible patients to be treated with tissue-type plasminogen activator if onset is
<2 hours (67% versus 44%: odds ratio, 1.47;: 95% confidence interval, 1.33-1.64).

Conclusions—Although EMS use is independently associated with more rapid evaluation and treatment of stroke, more than one
third of stroke patients fail to use EMSs. Interventions aimed at increasing EMS activation should target populations at risk,
particularly younger patients and those of minority race and ethnicity. (Cire Cardiovasc Qual Qutcomes. 2013;6:262-269.)

ORIGINAL RESEARCH )

Black male  Black Hispanic  Hispanic Asianmale Aslan  Othermale Other White male ‘White
female make female fermale female famale

Racial/Ethnic and Sex Differences in Emergency Medical
Services Transport Among Hospitalized US Stroke Patients:
Analysis of the National Get With The Guidelines—Stroke Registry

Heidi Mochari-Greenberger, PhD, MPH; Ying Xian, MD, PhD; Anne S. Hellkamp, MS; Phillip J.
Schulte, PhD; Deepak L. Bhatt, MD, MPH; Gregg C. Fonarow, MD; Jeffrey L. Saver, MD; Mathew J.
Reeves, PhD; Lee H. Schwamm, MD; Eric E. Smith, MD, MPH



Finding Solutions: Local Grass Roots Efforts
,'-./, - po— '._:“ " V ; g 5

g ' e wme - Connecticut Hospitals by The Joint Commission Status

Data as of 12-12-13

important facts
that you should
know about stroke

Black women in Connecticut are the group
most disproportionately impacted by stroke.
Use the information in this brochure to reduce

Regional EMS Councils
your chance of becoming part of the statistic.

1

The Joint Commission Status
CsC
@ PSC
® None

In 2014 ~ 50% of CT hospitals were stroke certified
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Finding Solutions: Local Grass Roots Efforts
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Translating Best Practices to a Statewide AUTHORS

A Nouh, MD
System of Care for Stroke: The Passage Davn Befand, MSN. RN, SCRN

i i i Rich Kamin, MD
of Legislation to Recognize Stroke Centers et O

in Connecticut Karin Nystrom, MSN, APRN
Kristen Hickey, RN
Louise McCullough, MD, PhD
Mark Alberts, MD
L_EWws [ Charles R. Wira Ill, MD

' T !
| . |

! M‘_—
A _

ABSTRACT - Stroke is a leading cause of death and disability in Connecticut. Due to a lack of federal funding, the

State Department of Public Health retired the Hospital Designation Program in 2013, leaving multiple hospitals
without any form of a state-sponsored stroke center certification designation. Subsequently, a grass-roots effort
was initiated to improve the state-wide system of care for acute stroke care. This effort culminated in the passage
of two legislative bills, and formal recommendations made by a legislature-appointed Stroke Task Force. This
manuscript outlines the past, present, and future vision for this continued collaborative effort to improve stroke
care for all citizens in Connecticut.
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Finding Solutions: Local Grass Roots Efforts

1 ‘... ‘ - w,’»f = - ¥ J : 1 : = \ . r ;: ./ p
e b — Nl .

: { b |
- PUBLIC HEALTH COMMITTEE Proposed S.B. 34: An Act Concerning the Recognition of ANDY DeLORETO " Proposed S.B. 34: An Act Concerning the Recognition of C T

February 10th Public Hearing ] C T et od : Stroke Centers. dep-iipicy v A e
Stroke Centers. Two time stroke survivor O “» m e - e # aN

. y‘;ow oN7

0210117 . -l

JENNIFER SPOSITO

v
oy B
DR. CHARLES WIRA \!
Yale Department of Neurology
Chair - State of Connecticut S|

[P
PUBLIC HEALTH COMMITTEE

.
Ak Stroke Coordinator Ap
CEE - g
N\ e . =

-

B CT
ZIN

-~ o2nom

-~

KARIN NYSTROM PUBLIC HEALTH COMMITTEE

- AL y Proposed S.B. 34: An Act Concerning the Recognition of
Stroke Coordinator : S—_ ; February 10th Public Hearing Stroke CortETING o 2 " el
Yale New Haven Hospital o T 5 - Y.
02/10/17 a M " & // , rir, N 02/10/17 V¥ —yt
_ S - ~ - ~——— - .\\ /

; ’ -

Yale University



CT DPH Stroke

Designation

Program Retired

Yale University

Finding Solutions: Local Grass Roots Efforts

Oct, 2013

Grass-roots
effort initiated to
improve Stroke
Carein CT
following the
NECC Conference
CT Breakout
Session

March, 2014

Public testimony
leading to
Passage of Public
Act 14-214

-

Feb, 2016

Legislative Stroke
Task Force
Recommendations
submitted on behalf
of the DPH
Commissioner to the
Connecticut General
Assembly

Feb, 2017

Public testimony
leading to
Passage of

Senate Bill 34

June, 2018

Round-Table
Discussion with State
Stroke Leaders
Creating Work
Groups to Further
Improve the State-
wide System of Care
in Connecticut



The path to a Stroke Registry

Goal was to:

Establish a centralized, statewide repository of patient-specific care data in
a stroke registry

Assess and monitor statewide trends in care
|dentify potential disparities and inequities in the delivery of stroke care

Data aggregation and analysis enables the creation of a statewide
performance improvement plan

lead to practice strategies to ensure that all CT citizens are afforded access
to evidence-based standards of acute and recovery stroke care
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Skip ahead to live broadcast.
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CONNECTICUT
HOSPITAL
ASSOCIATION

Overview of
Survey
Responses

Connecticut State
Conference

Connecticut State

Department of Public Health

Mission Statement

(®) auick Bill Search

@ Trans|

Tuesday, «

GENERAL ASSEMBLY
, Connecticut 06106-1562

It is the mission of the Stroke Coordinators of Connecticut (SCC) to promote stroke systems of care and Seeecilem | enary

to decrease the burden of stroke in order to meet the 2020 AHA/ASA goal of improving cardiovascular

and cerebrovascular health for the citizens of Connecticut.

Commissions ¥ Session ltems v Statutes v BillInfoy  Associated v State Auditors »

Goals
To promote the implementation of stroke systems of care within medical facilities that admit patients

diagnosed with TIA and stroke syndromes utilizing evidence-based clinical practice guidelines and
mandates for primary stroke center certification or partnerships with such facilities.

Substitute for S.B. No. 34
Session Year 2017
&

To support community initiatives for increasing public awareness of stroke symptoms, the importance
of calling 9-1-1 for help, and for identifying stroke risk factors and taking steps to reduce stroke risk for
patients and families.

CONNECTICUT

NURSES

ASSOCIATION

LNITION OF STROKE CENTERS AND STROKE-READY HOSPITALS.

State Breakout Sessions
Connecticut
GWTG-Stroke Data
January 2016 — December 2016

itals in the state.

To develop and maintain a workforce that examines potential research ventures and creative solution
projects to reinforce the SCC mission.
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The Ugly....Diagnostic Errors

Viewpoint

January 27, 2023

Misdiagnosis in the Emergency Department ° —
Time for a System Solution Top Five Conditions Most Often

Joniathan A, Edlow, MDY Peter J. Prorovost, MD, Pho? : Misd iagnosed in Emergency
» Author Affiliations | Article Information
Departments

JAMA. Published online January 27, 2023. doi:10.1001/jama.2023.0577

« Estimates from 130
million emergency
department (ED) visits
per year:

o 7.4 million (5.7%)
patients are
misdiagnosed,

« 2.6 million (2.0%)
suffer an adverse
event as a result,

« 370,000 (0.3%)
suffer serious
harms from
diagnostic error.

Myocardial Aortic Aneurysm Spinal Cord Venous
Infarction and Dissection Compression Thromboembolism
and Injury

Most misdiagnoses are attributed to challenges in bedside
diagnosis, particularly in “atypical” cases.

Source: https://effectivehealthcare.ahrq.gov/products/diagnostic-errors-emergency/research
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* Mean Age <50 y.0.
e Mortality Rate 40%
e Savitz et al, AEM, 2007

Pitfalls 1n the Diagnosis of Cerebellar
Infarction

Sean 1. Savitz, MD, Louis R. Caplan, MD, Jonathan A. Edlow, MD

Abstract

Background: Cerebellar infarctions are an important cause of neurologic disease. Failure to recognize and
rapidly diagnose cerebellar infarction may lead to serious morbidity and mortality due to hydrocephalus
and brain stem infarction.

Objectives: To identify sources of preventable medical errors, the authors obtained pilot data on cerebellar
ischemic strokes thal were initially misdiagnosed in the emergency department.

Methods: Fifleen cases of misdiagnosed cerebellar infarctions were collecled, all seen, or reviewed by the
authors during a five-year period. For each palient, they report the presenting symptoms, the findings on
neurologic examination performed in the emergency department, specific areas of the examination not
performed or documented, diagnostic testing, the follow-up course afler misdiagnosis, and outcome.
The different types of errors leading to misdiagnosis are categorized.

Results: Hall of the patients were younger than 50 years and presented with headache and dizziness. All
patients had either incomplete or poorly documented neurologic examinations. Almost all patients had a
computed tomographic scan of the head interpreted as normal, and most of these patients underwent
subsequent magnetic resonance imaging showing cerebellar infarction. The initial incorrect diagnoses
included migraine, toxic encephalopathy, gastritis, meningitis, myocardial infarction, and polyneuropathy.
The overall mortality in this patient cohort was 40%. Among the survivors, about 50% had disabling def-
icits. Pitfalls leading Lo misdiagnosis involved the clinical evaluation, diagnostic testing, and establishing a
diagnosis and disposition.

Conclusions: This study demonstrates how the diagnosis of cerebellar infarction can be missed or delayed
in patients presenting to the emergency department.

ACADEMIC EMERGENCY MEDICINE 2007; 14:63-68 © 2007 by the Society for Academic Emergency
Medicine

Keywords: medical errors, cerebellar infarction, misdiagnosis, stroke




22% miss rate overall
1/3 in 3hr window

37% Posterior Syndromes initially
misdiagnosed

65% at the community site
without a fully documented
neurological exam were missed

Missed Ischemic Stroke Diagnosis in the Emergency
Department by Emergency Medicine and Neurology Services

Allison E. Arch, MD, MPH: David C. Weisman, MD: Steven Coca. DO, MS:
Karin V. Nystrom, APRN, MSN; Charles R. Wira [II, MD: Joseph L. Schindler, MD

Background and Purpose—The failure to recognize an ischemic stroke in the emergency department is a missed opportunity
for acute interventions and for prompt treatment with secondary prevention therapy. Our study examined the diagnosis
of acute ischemic stroke in the emergency department of an academic teaching hospital and a large community hospital.

Methods—A retrospective chart review was performed from February 2013 to February 2014.

Results—A total of 465 patients with ischemic stroke were included in the analysis: 280 patients from the academic hospital
and 185 patients from the community hospital. One hundred three strokes were initially misdiagnosed that is 22% of the
included strokes at the combined centers. Fifty-five of these were missed at the academic hospital (20%) and 48 were
at the community hospital (26%. P=0.11). Thirty-three percent of missed cases presented within a 3-hour time window
for recombinant tissue-type plasminogen activator eligibility. An additional 11% presented between 3 and 6 hours of
symptom onset for endovascular consideration. Symptoms independently associated with greater odds of a missed stroke
diagnosis were nausea/vomiting (odds ratio, 4.02; 95% confidence interval, 1.60-10.1), dizziness (odds ratio, 1.99; 95%
confidence interval, 1.03-3.84), and a positive stroke history (odds ratio, 2.40; 95% confidence interval, 1.30-4.42).
Thirty-seven percent of posterior strokes were initially misdiagnosed compared with 16% of anterior strokes (P<0.001).

Conclusions—Atypical symptoms associated with posterior circulation strokes lead to misdiagnoses. This was true at both
an academic center and a large community hospital. Future studies need to focus on the evaluation of identification
systems and tools in the emergency department to improve the accuracy of stroke diagnosis. (Stroke. 2016;47:668-673.
DOI: 10.1161/STROKEAHA.115.010613.)

Key Words: community hospitals ® diagnosis B diagnostic error B dizziness B stroke




Pitfalls: Diagnostic Errors

* Failure of Early Identification

* Reframe:
* The greatest delay is failure to recognize stroke = no activation

* Key message:
* “The fastest stroke team is of no role if not called.”

* Drivers of Error
* Anchoring, premature closure
* Triage bias / low acuity assighment
* Over-weighting stroke mimics vs under-recognition

* System Fix
 Low threshold for stroke alert activation

e Sudden onset deficit is a stroke until proven otherwise
* Over-triage is acceptable; under-recognition is not

Yale University



A Unique Challenge

CAUTION
HIGH-SPEED
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Opportunity to Optimize EM Residency Education

CONCEPT PAPER

Is There a Neurologist in the House! A
Summary of the Current State of
Neurovascular Rotations for Emergency
Medicine Residents

Charles R. Wira III, MD, Tracy E. Madsen, MD, ScM, Bernard P. Chang, MD, PhD,
Jason T. Nomura, MD, Evie Marcolini, MD, Nina T. Gentile, MD, Kraftin E. Schreyer,
MD, CMQ, Lisa H. Merck, MD, MPH, Matthew Siket, MD, Karen Greenberg, DO,

FACQOEP, Christopher G. Zammit, MD, Edward C. Jauch, MD, MS, M. Fernanda
Bellolio, MD, MSc, and from the Society for Academic Emergency Medicine Neurological
Emergencies Interest Group

Yale University

e Survey of EM Residency Programs
e N=48
* 52.1% indicated having a required
rotation
* 6.2% general neurology,
2% stroke service,

18.8% neurologic intensive care
unit,

2% neurosurgery,
22.9% on a combination of services.

***Trauma resuscitations are a requirement of all programs







Delay Avolding Primary Evaluation
for ThRombectomy of Acute StrokE
Patients with Large Vessel
OCclusion in the Angiography
SuiTe (DIRECT)




Take-Home Message

* Minutes sa\

* Optimize:
. Pre.
* Direct
+ Parall
0 Rap.
* Areas for
-0 Diagno
* Disparities
e Geographic De
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