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Mission

To optimize our
patients’ recovery and
health by providing
stroke care that Is
evidence-
based, innovative, and
unparalleled.
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Telestroke historically looked like:

* Phone consultation with a neurologist to assess diagnosis
 Lack of imaging access leading to over/under triaging

 Delay In patient transfers due to lack of coordination and
communication

 Turnover leading to lack of knowledge regarding clinical
practice guidelines and protocols

 Lack of standardized code stroke process

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2021 March 04
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The Why behind the TeleStroke Team

The Problem

» Demand for acute stroke care growing significantly

» Worsening neurologist shortage (~20% shortfall by 2025), coupled with cost constrained environment, driving
increasingly efficient staffing models

 Continued delivery of superior quality critical as outcomes and value metrics are increasingly scrutinized

The Model

* Deliver 24/7 acute stroke care across our entire network — including rural counties

 Only stroke network in the country that uses highly trained and specialized “telestroke nurses” who facilitate expeditious
treatment of acute strokes to deliver disability saving therapy

« 24/7 availability of neuroradiology for immediate interpretation of images - including all rural sites

The Impact

» Speed of transfer for emergent treatment at advanced centers has improved by over a third in 2020

* 25% increase in Our Door to CT metric within 20 mins from 2017-2020

« Joint Commission Door-to-Device goal in 2020 is 74% for Atrium’s Comprehensive Stroke Center, versus 40% other
Comprehensive Centers in aggregate

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2021 March 04. s? Atrium Health@



Carolinas Stroke Network

* Evidence-based, standards of care for stroke diagnosis and treatment among
participating hospitals throughout the region validated by evidence in research
supported by the American Heart/American Stroke Associations

« 24/7 access to stroke-trained neurology experts to help determine the best
treatment plan for each patient

« Coordination of rapid transfer to higher level stroke centers for patients needing
more advanced, specialized care

* Provider & staff education on stroke treatment

« Support for advancing Atrium Health hospitals to Joint Commission Advanced
Primary Stroke Center certification, where applicable
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Carolinas Stroke Network

Metro Telestroke Network Site Non-Atrium Health Referral Site

@ 0 Atrium Health Cleveland @ CaroMont Regional Medical Center
e Atrium Health Kings Mountain @ Lake Norman Regional Medical Center
North Carolina 9 e Atrium Health Mercy, a facility of Carolinas @ MUSC Lancaster
Medical Center @ Piedmont Medical Center
e Atrium Health Pineville

e Atrium Health SouthPark Emergency Department, Regional Telestroke Network Site
a facility of Carolinas Medical Center

| e Atrium Health Steele Creek
Atrium Health Waxhaw

@ Alamance Regional Medical Center

@ Annie Penn Hospital

@ Columbus Regional Healthcare System
CHS Blue Ridge - Morganton : ;
@ Cone Health MedCenter High Point

@ Cone Health Wesley Long Hospital

Scotland Memorial Hospital
@ Randolph Health
Atrium Health Providence Emergency 5
@ St. Luke’s Hopsital

CHS Blue Ridge - Valdese

Department, a facility of Atrium Health Pineville

Interventional Center
Atrium Health Anson

O Carolinas Medical Center

Atrium Health Harrisburg

South Carolina O Abriim Healfh Cabarrus

Atrium Health Huntersville
Atrium Health Kannapolis
Atrium Health Lincoln
Atrium Health Stanly
Atrium Health Union

Atrium Health University City

60060600660 66009

Atrium Health
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Telestroke Team

e Atrium Health has a unique model of care for stroke
patients. To ensure quality and effective care for our stroke
patients during the hyperacute phase of work-up, Atrium
created the Telestroke department.

* The Telestroke department is made of RNs who provide :
virtual assistance to the bedside clinical team via camera. : |
- |

* The Telestroke nurses work closely with
a third party teleneurology group to help with care in the
acute phase of care.
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TeleStroke Timeline

Q 2014 Q 2016 Q 2018 Q 2021 Q 2023

Initial conversations Second phase go- Telestroke RN drives Code IA Process

about Telestroke live Code IA conference updates Started |

program call Added ETEs due to Telestroke with

development volume our own AH
Neurologist

limited schedule

Telestroke RN began
"pulling” patients from

OSH
Team shifts to remote Provider to provider &
First phase go-live Third phase go-live work STAT call coverage

N
o
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() 2017 ) 2020
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Telestroke RN Role

Function as the protocol experts for Atrium Health Greater
Charlotte region and regional facilities

* Neurologist to bedside » Bedside RN with  Transfer process for
team for assessments mixing and thrombectomy pateints
« Communicate with administering - Conversations with
neurologist on and off thrombolytic transfer line
camera * Pump Programming « Process improvement
« Connect Neurologist * VS/Neuro Check metrics
with documentation

neurointerventionalist
for intervention
patients
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Protocols and workflows
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Telemed J E Health. 2017 May 1; 23(3). 376-389. PMCID: PMC3802246
Published online 2017 May 1. doi: 10.1089/tm).2017.0006 PMID: 26384077

American Telemedicine Association: Telestroke Guidelines

Bart M. Demaerschalk, MD, MSc, FRCP(C),® Jill Berg, PhD,2 Brian W. Chong, MD," Hartmut Gross, MD?
Karin Nystrom, MSN,* Opeolu Adeoye, MD,? Lee Schwamm, MD,? Lawrence Wechsler, MD,” and Sallie Whitchurch,

BSN?
Stroke e
Wolume 50, Issue 12, December 2012 Pages e344-2418 ﬁ:err"_ﬂﬂn
httpstdoi.crg/10 11851/ STROOOOOOD 00000211 Association.

AHA/ASA GUIDELINE

Guidelines for the Early Management of Patients With
Acute Ischemic Stroke: 2019 Update to the 2018
Guidelines for the Early Management of Acute Ischemic
Stroke: A Guideline for Healthcare Professionals From the
American Heart Association/American Stroke Association

Atrium Health.
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EMS prealert

Prenotification of
stroke team

RN driven
activation

Telestroke Best Practice

FAANG-D LVO
screening

Prepull
thrombolytic
“Less than 3 Pull
Me”

No
rooming/bedding
a patient prior to

CT

Advanced
imaging upfront
for suspected
LVOs

Team Based
approach

Early and timely
intervention
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TSRMN will page teleneurclogist when
imaging starts to come back if LKW-= 4.5
hirs or ambiguous. TSRM will docurment in
EMR wihen TSF@'F..‘IE On Camera.

Patient presents via POV or EMS with stroke
like symptoms. Site  contacts Telestroke
team with pre-armival.

Telensurclogist will join camera
zession and perform MIHSS eval.

If imaging is positive for an LVO,
Activate Code =hmolke by cart or secure ithe TSREHM will enter a transfer order
message to Telestroke team. - in EPIC, send secured messages to
MIR and Newrology teams and set
up a teams conference call with
the receiving hubs neurclogist,
MIR, PCL and MCA. i telensuro =
imvobheed, they will join as well, i
not, ECP will be invited to join if
available. MIR and Mewro will enter
notes on acceptance and decision
ma king.

Actual weigh obtained

Telestroke Registered Murse [TSREN)
answers elert or joins cart from seoure
message. TS RN greets bedside team,
requests patient information if not
included in secure message, determines
LKW, and documemnts activation time in

EME.

Telespecialist reviews inclusion
exclusion criteria and gets verbal
consent from the patient
Telespecialist will enter order for ktic
in EMR.

TSRM completes FANG-D screen with EDP,
chart FANG-D and MRS in EMR.

TSHM ensures actual weight was
obtained and entered. Reviews chart
for any exclusion criteria. Ensures hytic
arder iz entered comrectly and double
checks calculation._

TSREM obtains ETA for transport and
has bedside ready the patient for
transfer. TSRM stays on camera
until tranzport leaves room. TSRM
alerts team at 1A hub of patient=s
departure

TSRM will enswre cormect iImaging is
entered for patient scenario

TSRM guide= bedside on mixing of hytic
and administration. Will advise
bedside of times for post yic vital
signs and neurs checks. TSRN enters
patient into redcap database and on

code stroke log

Telensuro will docurment and close
loop with ED provider. If no
teleneuro imvolved, TSRM will close
loop with EDP, hub neuro will enter
note with decision making. EDP will
admit for stroke workup.

Mo

TSHRM will monitor imaging for perfusion
profile or conmfimmed LVO from
neurcradiclogy. TSRM will also ensure
MIHSS iz charted.

Guidedimes Approved:10/17/3022 by the Cerebrovascular Leadership Commitbes, _Discaimer: These standard workflows are meant to proside the &trium Health standard
af care for the desigratec clagnasis. Pravider judgement should take precedence in all chinical dedsion making.



Teaching Impact on Telestroke Nurse Recognition
of Large Vessel Occlusion Computerized Tomography
Perfusion Patterns

Laura Williams®, MSN, RN, CEN; Maria Helms, MSN, RN, SCRN; Emily K. Snider, BSN, RN, SCRN;
Brenda Chang, MS, MPH; Sam Singh, MS; Andrew W. Asimos, MD

Background and Purpose—A distinguishing feature of our Stroke Network 1s telestroke nurses who remotely facilitate
evaluations. To enable expeditious transfer of large vessel occlusion (LVO) acute 1schemic stroke patients presenting to
nonthrombectomy centers, the telestroke nurses must immediately 1dentify color thresholded computerized tomography
perfusion (CTP) patterns consistent with internal carotid artery (ICA ), middle cerebral artery (MCA) segment 1{M1), and
MCA segment 2 (M2) LVO acute ischemic stroke.

Methods—We developed a 6-month senes of tutonals and tests for 16 telestroke nurses, focusing on CTP pattern recognition
consistent with ICA, M1, or M2 LVO acute ischemic stroke. We simultaneously conducted a prospective cohort study to
evaluate the impact of this intervention.

Resulis—Telestroke nurses demonstrated good accuracy in detecting ICA, M1, or M2 LVO dunng the first 3 months of
teaching (83%—94% accurate). This significantly improved during the last 3 months (99%—100%), durning which the
likelihood of correctly 1dentifying the presence of any one of these LVOs exceeded that of the first 3 months (P<0.001).
There was a higher probability of correctly identifying any CTP pattern as consistent with either an ICA, M1, or M2
occlusion versus other types of occlusions or nonocclusions (odds ratio, 5.22 [95% CI, 3.2-8.5]). Over time, confidence
for recognizing CTP patterns consistent with an ICA, M1, or M2 LVO did not differ significantly.

Conclusions—A senes of tutorials and tests significantly increased the hikelihood of telestroke nurses correctly identifying
CTP patterns consistent with ICA, M1, or M2 LVOs, with the benefit of these tutonals and test reviews peaking and
plateauing at 4 months. (Sfroke. 2020;51:1879-1882. DOI: 10L116 /STROKEAHA.119.028757.)
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A Telestroke Nurse/Neuroradiologist Model for Extended Window
Code Stroke Triage

Anna Maria Helms, Laura Williams, Chelsea Cardona, Gary J De Filipp, Rahul R Karamchandani,
Andrew W Asimos

Carolinas Stroke Network

Charlotte, NC

Suggest
routine
admissio
n/dispo
for
workup*®

KWT 4.5-24 hours FANG-
POS OR FANG-D NEG concern
for BAO*

*Unless,
Neurological
emergency
then a STAT
consult will be
called.

SRN will update EDP “There is no LVO
noted by Neuro Rad. Please, review the
radiology report and proceed with
appropriate disposition.”

TP consistent w/M1,M2 or ICA or
Neuro Rad confirms LVO: BAO, ICA, M1,
M2

FANG-D LVO screening Tool:
F-Field Cut

A-Aphasia

N-Neglect

G-Gaze preference

D-Dense Hemiparesis

One element positive- screen

positive

TSRN will initiate Code IA call
G2 for CTP favorable scan OR full
Code IA if confirmed LVO

This model for extended window code
stroke triage can substantially reduce the
routine involvement of a teleneurologist.

For extended code stroke cases, there
was no significant change in length of
stay.

Thirty-day readmission rates decreased
with the implementation of the extended
window triage.

The use of this triage model has saved
our system money.
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Additional Research Publications

* The database that our Telestroke RNs help to enter and
maintain has resulted in the publication of 25 peer reviewed
manuscripts of original research since 2020.

%) AtriumHealth.



Code |IA Process

-

~
» CT Perfusion pattern
is favorable for LVO
and matches clinical
picture or LVO is
identified on imaging
by neuroradiology

Code Stroke imaging

complete

Telestroke RN starts a
conference line, sending

secured messages to all
parties involved in patient
care/transfer

* Neurology

» Neurointerventional
 Physician connection line
» Med Center Air

» ED physician

» Neuroradiology if needed

/
e Pertinent EMTALA

info completed

» ETA of transferring
agency
communicated to
inpatient team

~

\. Code IA call ends and transfer

process begins

Ongoing communication

» Bedside- ETA to ready
the patient for transfer

* ED physician-EMTALA
info

 Patient family- where to
go

* Receiving facility neuro
IR team- ETA, time left
the facility and any
pertinent changes in

\ condition /

Wi,
N
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Telestroke VVolumes

2021 2022 2023 YTD 2024

Facilities supported Facilities supported Facilities supported Facilities supported

Telestroke Encounters 6939 Telestroke encounters 7170 Telestroke encounters 7471 Telestroke 5097
encounters

IV Lytic administration 585 IV Lytic administration 611 IV Lytic administration 548 IV Lytic administration 370

Transferred for 1A 178 Transferred for 1A 201 Transferred for 1A 218 Transferred for 1A 128

Quality measures

Average Door to Needle: 57 min Average Door to Needle: 54 min Average Door to Needle: 54 Average Door to 55
Presenting stroke patients at Presenting stroke patients at Presenting stroke patients at min Needle: min
spokes spokes spokes Presenting stroke

patients at spokes
Average Door in Door Out: 115 Average Door in Door Out: 130 min Average Door in Door Out: 112 Average Door in Door 9@
Presenting stroke patients min Presenting stroke patients Presenting stroke patients min Out: min
at spokes at spokes at spokes Presenting stroke

patients at spokes

Atrium Health.
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Facility Collaboration Initiatives and
Impact on Care

Less than 3 Pull Me: Reduction of Door to Needle times by 6 minutes 57 to
51 minutes
* Driven by sites and Telestroke nurses
* Early recognition of LKW
* Prepulling IV Lytic kit from Omnicell

«Early Recognition of LVO- understanding Perfusion Scan: Reduction of
DIDO by 18 minutes for ED presenting Code Strokes

 Education provided by Medical Director of understanding and recognition of color-thresholded
perfusion scan

* Ability to recognize M1, M2 and ICA with high-rate of confidence
» Recognition of LVO syndromes- use of FANG-D- assist bedside

%) AtriumHealth.



FANG D

* F - Fleld Cut
 A— Aphasia
* A- Ataxia
* N - Neglect 9 LW |
i !:‘,gggggh' oy Left Field Cut
* G - Gaze Preference (VFD)

* D - Dense Hemiparesis

Binary score - One element of score makes the
screening positive

%) AtriumHealth.



Quality structure support

Weekly quality meeting with NSI leaders

* Review submitted cases and decide which direction, used for tracking/trending, work
In conjunction with QAIC

Quarterly quality meeting
* Site based medical directors and site leaders to review data and workflow

Weekly debrief meeting
» Debriefings with program coordinator for weekly cases to address real time delays

Site based stroke quality meeting
 Participate in GWTG data review and quality improvement projects

TNK and Code IA timeline emailed to facility representative

%) AtriumHealth.



Quarterly quality meeting: Example

Atrium Health

Neuroscience Institute - Cerebrowvascular

Department/Area

TeleStroke - Pineville

O pportunity/Metric

7526 of time by 9/22

Decrease Door to Activation to less than 15 mins

Countermeasures

Estimated

Impact Responsible

Target
Condition 753 Report Writer: Stroup

Actual Ba3: Last Updated: 1-Mow-22

Completion
Date Scalable? 25 Complete

Education with staff on ROS5- PY and EMS

So=a

Z25 S0 TS

Code Stroke Feedback Tool

Sosa

25 S0 5

Monthly quality meeting

Telestroke MNMISosa

25 S0 5

25 S0 5

Action [tems

mQ o @ ® e

Z25 S0 TS

stretch

Goal

Target Condition

R
s
E=

NN

Patients Meeting Goal

Total Patients

Actual

Countermeasures, Actions &
Activities (100~ Complete)

Hores{iComments:

Learnings:

Mt Steps:

Barriers/Hot Spots:

¥ ¥ 3

Stretch Target Condition — L |

i
\\\y

Atrium Health.




Weekly debrief meeting: Example

Record 10 B Code Stroke Activatio] Symptom Recognitiof Door to ED Physician (10 [ ED Physician to Codd Door to Cold EMS Pre-Notif8 Telestroke RN BictordertoCT B Door to CT Performed (20 B Door to CT Interpretation (&
to Code Stroke mins) Stroke Activation (5 Stroke performed (10 mins)  mins) mins)

Activation (15 mins) mins) Activation
(15 mins)

- N

9/29/2022 9:29

34425 9/28/2022 7:38 u 16
34374 9/25/2022 21:28

34366 9/25/2022 11:11 2

34363 9/25/2022 8:12 | 1

34341 9/22/2022 16:54

34339 9/22/2022 14:34 19

34337 9/22/2022 12:40

34301 9/20/2022 21:52 17

34297 9/20/2022 18:12
34272 9/19/2022 18:20

o
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Timeline

Facility:
Patient Name:

MRN:
Date: 6/21/2023
EMS Pre-alert POV
Door to Activation

Door to CT

Leave for CT to topogram

NCCT To CTA

CTA to back in room

Total time in CT

Door to Needle n/a
Door to Code 1A intiated

Door to Decision

Decision to transport arrival

Transport arrival to departure

MCA Hotload? round
DIDO

TSMD:

ERMD:

TSRN:

Triage RN:
TNK Admin RN:

Facility:

Patient Name:

MRN:

Date:

EMS Pre-alert

Door to Activation

Door to CT

Door to TS RN Page sent

Door to TS MD connected

TS RN page to TSMD connected

Leave for CT to NCCt completed|Not noted

NCCT to CTA completed

CTA to back in room

Metrics

-Door to Code Stroke Activation= 15 minutes

- Door to NCCT complete= 20 mintues

- TSRN page sent to TSMD connected= 10 minutes
- Door to Needle (bolus)= 45 minutes.

Total time in CT

Door to NIH completed

NCCT to NIH completed

NIH to IV lytic order

Door to IV lytic order

lytic order to bolus admin

Door to Needle

TSMD:

ERMD:

TSRN:

_Il_igge RN:

lytic Admin RN:

Reason for delays/opportunities:
-Delay with neurology connecting
-18 minutes between NCCT and CTA being performed

-Telestroke nurse was informed there was a meeting and now only charge nurses can mix

TNK, needed to wait for charge nurse to come to room to mix once ordered.

&
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Data and Performance Improvement
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Power Bl Performance Dashboard

Reports built around
Code Stroke
performance, Lytic/EVT
treatment times, transfer
performance, and
outcomes

Direct communication
between REDCap Code
Stroke Database and
Power Bl

Automatic daily update
of all reports within
Power Bl

Abllity to drill down to Feedback on transfer
year, quarter, month as center performance and
well as faclility outcomes

%) AtriumHealth.



NEUROSCIENGES INSTITUTE

1 QTR
" PROCESS

J - @ J DIDO <90

Facility N Door to CS <15

All/IV Lytic / Ly e CT <20 DIDO <120

Presenting R IV Lytic ! ;
IA (ED) IV Lytic (ED) Door to CTA <30 Metric Trends

Transfers 1A Door to Lytic <45 DIDO Trends
IA (InHouse) i 1A (ED)

Door to Lytic <60

%) AtriumHealth.




Data Collection

EMS Pre-Alert
(Goal: 75%)
[

RN Pre-Notify of EMS Pre-Alert
(Goal: 50%)
I

60%

@EMS PREALERT @RN PRENCTIFY

150
133
123
% 100
e
51
44

Jan 2022 Feb 2022

Mar 2022 Apr 2022

May 2022 Jun 2022

@ EMS PREALERT @ RN PRENCTIFY

770

Totals

EMS Pre-Alert
(Goal: 75%)

RN Pre-Notify of EMS Pre-Alert
(Goal: 50%)

65%

2022 EMS Volume 1145

@ENS PREALERT @RN PRENOTIFY

146 152
104 100
91
I 72

0
Jan 2023

Feb 2023 Mar 2023

Apr 2023

May 2023 Jun 2023

@ EMS PREALERT @ RN PRENOTIFY

856

Totals

YTD 7/1/2023 EMS Volume 1225

%) AtriumHealth.




Metrics comparison

{gg Atrium -

Presentation Facllity

Receiving Facility

GEM
All el
y 46% 46% A5 - 5
Patient Classification

TE%

Thrambalytic

ertified

Chunrter

%) AtriumHealth.



Community
engagement

Triage STAT
and P2P for
Teleneurology

Pediatric
stroke

Additional
Responsibilities

Screen for
research
studies

Participate in
stroke DSC

Realtime
chart audits

%) AtriumHealth.



Metric Page- IV Thrombolytic 2023

Door to EDP
10 5
mean median

(Target: 10 min)

[73%]

EDP to Code Stroke

5 0

mean median

(Target: 5 min)

[75%]

Door to Code Stroke

14 6

mean median

(Target: 15 min)

[73%]

CT to IV Lytic

37 34

mean median
Target: 25 min)

[20%]

Door to CT

25 17

mean median
(Target: 20 min)

[63%]

(Target: 30 min)

[7%]

Door to IV Lytic

94

mean
(Target: 45 min)

[40%)]

49

median
Target: 60 min)

[72%]

N

/L

¢

N
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Metrics Page-Code IA 2023

Door to CTA DIDO (Transfers) Picture to Door Qut
34 22 112 103 78 72
mean median mean median mean median

(Target: 30 min) (Target: 90 min) (Target: 60 min)

(71%] [36%] [20%]
Hub Arvl to Puncture (Spoke) Hub Arvl to Device (Spoke) Door to Puncture (Hub) Door to Device (Hub)
mean median mean median mean median mean median
(Target: 60 min) (Target: 60 min) (Target: 90 min) (Target: 90 min)

[96%)] [92%)] [58%)] [41%)]

¢

N

N

Atrium Health.

/L



Call volumes

Owverall call volume

1600
1400

1200
1000
B0
(HL L
400
200
L1

Jan Feb March April May June July August Sept Oct Mow

m2022 w2023 m2024
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Summary
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What makes Telestroke nurses unigue?

Ability to multitask across multiple In depth training and knowledge of stroke Relationship with Neurologist,
platforms and applications protocol and imagining Neuroradiologist, Neurointerventionalist

Technology driven Ability to see “big” picture

%) AtriumHealth.



What I1s next for Telestroke?

Evolution of protocols Ancillary Support

« Expand services to « Evaluate additional  EEG
additional markets resources such as « Collaboration with
 Expand APPs research nurse
Teleneurology e Code ICH
support - Transfer and triage
* LVO Transfer for neurosurgery
 Telestroke * Mobile EMS
University consultation

%) AtriumHealth.



Questions?

Manager Telestroke RN
* Laura Willlams- laura.willlams@atriumhealth.org

%) AtriumHealth.
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