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Research Support

• HRSA GO1RH27869-01-00 
• American Heart Association – American Stroke Association
• Virginia Alliance of Emergency Medicine Research 
• UVA Neuroscience Center of Excellence
• American Academy of Neurology, American Board of Psychiatry 
and Neurology

Additional

• Deputy Section Editor, Neurology Podcast®
• Legal expert review







 Completed Vascular Neurology Fellowship
 Completed Masters in Science (Clinical 

Research)
 Received early career award from the 

AHA/ASA National Center Clinical Research 
Program
◦ Gene expression analysis in cervical artery 

dissection

 Had a child…
 Took over the Neurology Residency Program



“The key is to do as little as possible after the 
patient has arrived at the emergency room and 
as much as possible before that, while the 
patient is being transported.” 

– Meretoja et al. Neurology 2012



TELESTROKETELESTROKE





 Apply mHealth technology to facilitate telestroke systems in the 
prehospital setting – i.e. mobile videoconferencing between 
neurologist and EMS provider during ambulance transport

 System: low-cost, portable, and reliable in a rural stroke network

 Impact:
◦ Improve accuracy of prehospital stroke diagnosis
◦ Facilitate appropriate patient triage
◦ Reduce stroke onset-to-treatment time
◦ Enhance prehospital stroke research





 Tablet-based telemedicine endpoint
 Cisco Jabber (Movi)™ video 

conferencing application (HIPAA 
compliant)

 4G LTE CradlePoint©  modem
 Multiple-Input-Multiple-Output 

Antenna (x2)
 Blue tooth portable speaker
 Suction cradle mount
 Verizon© 4G Mini SIM card
 Durable Pelican case

U.S. Provisional Patent Application Serial No. 61/867,477

Components cost/ambulance (USD):  ~$1850



Verizon© Map

Connectivity Map

Lippman, Chapman et al. ISC, AAN 2014

93% of all runs achieved 
at least 9 minutes of 

continuous connectivity  
between all raters
Mean: 18 minutes



 Institutional grant 
◦ FUNDED

 State grant
◦ FUNDED

 Foundation grant 
◦ FUNDED

 NIH grant (R41/42 STTR)
◦NOT FUNDED











 Primary Objective (Feasibility):
◦ Determine if mobile telestroke using the tablet-based 

iTREAT system is clinically reliable to evaluate acute 
stroke patients during ambulance transport in a rural 
setting, compared to bedside assessment.

 Hypothesis:
◦ The iTREAT mobile telestroke system is clinically reliable 

for prehospital stroke assessment during ambulance 
transport measured by interrater agreement of the NIHSS 
between mobile telestroke and blinded face-to-face 
assessments following hospital arrival (intraclass
correlation > 0.70).



 Single-center, single-blinded, non-
randomized, comparative Phase II feasibility 
study of iTREAT mobile telestroke system 
versus face-to-face assessment for acute 
stroke diagnosis

 Primary Outcome: Interrater agreement of 
the NIHSS between mobile telestroke
(prehospital) and face-to-face assessments 
(following hospital arrival) 



 Inclusion Criteria
 Suspected stroke identified by positive CPSS 

(EMS) or acute neurological emergency
 Ambulances with at least 10 min transport time
 Age ≥ 18

 Exclusion Criteria
 Major trauma
 Severe respiratory distress
 Cardiac instability
 Non-English speaking
 Prisoners



Study Network

Agency Distance to UVA Distance to MJH Distance to AH Personnel 
Buckingham County 40 miles N/A N/A Volunteer/Career
Western Albemarle 12 miles 16 miles N/A Volunteer Only 
Louisa County 33 miles 29 miles N/A Volunteer/Career
Zions Crossroads 20 miles 16 miles N/A Volunteer Only 
Greene County 22 miles 24 miles N/A Volunteer/Career 
Lake Monticello 20 miles 16 miles N/A Volunteer/Career 
Fluvanna County 26 miles 22 miles N/A Volunteer/Career 
Augusta County N/A N/A 10 miles Volunteer/ Career



Simple Protocol
EMS notifies MedCom of iTREAT

Activation
EMS notifies MedCom of iTREAT

Activation

MedCom sends alert page to study 
investigator

MedCom sends alert page to study 
investigator

Study investigator calls iPad
designated to transporting ambulance

Study investigator calls iPad
designated to transporting ambulance

Study investigator and EMS provider 
work through NIHSS

Study investigator and EMS provider 
work through NIHSS



 Defining interrater agreement (primary outcome 
measure) to be a yes/no binary response , and 
the null as the proportion of agreements 0.5 and 
the alternative > 0.5 in order to show agreement 
greater than 50%, we would need 37 participants 
for a null of 0.5 and alternative of 0.7 to achieve 
80% power with a type I error 0.05.  

 In order to account for any technical failures or 
drop out, we will plan to prospectively enroll 50 
participants in this Phase II feasibility study.  





 Learned more about consent procedures for 
emergency trials (e.g. EFIC)

 Ultimately received an exemption from 
informed consent for the feasibility phase



n = 39 successful 
evaluations

Median ambulance 
transport duration: 25 
min
Median mobile 
connectivity time: 10 min

Spearman’s rank 
correlation between 
mobile and in-person 
NIHSS assessments:

rho= 0.76
p = 2.06 x 10-7

Results

Clark et al AAN 2017





 5 related manuscripts, 2 in press
 Supported research for multiple students and 

trainees (2 awardees of AHA/ASA scholarships)
 Platform presentations at ISC and AAN 

meetings
 Participated in several state meetings on stroke 

systems of care (VA, NC, SC, NY)
 Presented before Brain Attack Coalition
 Received HRSA grant to support ongoing work 

(PI Solenski, HRSA GO1RH27869-01-00)





 Aim 1:
◦ Determine whether prehospital neurological assessment 

using a mobile telestroke system can improve outcomes 
for acute stroke patients as measured by a reduction in 
stroke onset-to-treatment decision times compared to 
standard methods of prehospital assessment.

 Aim 2:
◦ Determine whether prehospital neurological assessment 

using a mobile telestroke system is more accurate for 
the diagnosis and triage of large vessel occlusion (LVO) 
acute ischemic stroke as measured by 
sensitivity/specificity (ROC analysis) compared to 
standard methods of prehospital assessment



 Goal: Feb 2017 grant submission

 Timeline:
◦ June 2016 - called Laurie and Will
◦ July 2016 – submitted synopsis to program officer
◦ Sept 2016
 Presented to StrokeNet Acute Stroke Working Group
◦ Nov 2016 – completed plans for protocol and 

budget 

◦ Feb 2016 – decided not to submit…





 Considering iTREAT as a tool rather than an 
intervention 

 External validation of new EMS “LVO-
sensitive” screening scales

 Implementation of neuroprotection drug 
treatment trials

 Computation video analysis of neurological 
signs using machine learning (NIH proposal 
pending)



 Continue to develop protocol
 Extended mentorship
 Come back to gatherings (AAN)
 Do your surveys!
 Publish
 Keep the momentum going



 Time management
 Death by a thousand emails
 A:P ratio
 Lack of mentorship
 Imposter syndrome
 Untapped enthusiasm
 Over commit…under deliver
 Plain old inertia



Although there is certainly a role for patient 
experience data, novel statistics, and 
observational research in a variety of 
circumstances, when it is really crunch 
time, we must insist on consistent and 
persuasive evidence that in most cases can 
only be provided by properly designed and 
executed randomized, concurrently 
controlled, and as much as possible, 
blinded clinical trials.

- Haley EC Stroke 2017
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