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Background and Current Practice:

Background: The American Stroke Association estimates 795,000 strokes occur in the United
States every year!. According to the Centers for Disease Control, 3.0% of the population in
Texas had a new or chronic stroke in 2007, roughly 717,000 people?. With the aging population
across the country, and a 14% stroke rate for people over 80 years old?, the expectation is for
stroke to maintain current prevalence in the coming years.

Recent studies, such as Revascat, Swift Prime, Escape, Extend 1A, and MR Clean, have shown a
robust benefit to combining endovascular therapy with intravenous t-PA therapy in a select
population of patients ©7). These studies showed benefit with expertly trained Interventionalists
and strict criteria, which made these studies superior to previous studies. While patients had the
greatest benefit when treated in less than 6 hours, some studies allowed treatment up to 12 hours®
from onset of symptoms. Small volumes of patients per center in these studies, averaging
approximately 10 patients per center per year, reflects the small number of patients eligible for
treatment.

Intravenous t-PA is nationally only given to about 3.5-4.5% of stroke patients annually, 23% of
those patients received 1V t-PA and were shipped to another hospital®. Rapid triage and treatment
improves patient outcomes. Receiving tPA within 60 minutes of arrival is the national goal.
Similar results were identified in several of the new studies. Some patients improved after
receiving IV tPA, negating the need for endovascular treatment, others had vascular variants that
excluded them from the treatment. The current estimate is that 1% or less of all stroke patients
would qualify for endovascular treatment under the metrics of the recent studies®. Several studies
did allow for a drip and treat scenario, allowing for PSC centers to administer IV tPA and
transfer to the study center for endovascular treatment.

Patients qualifying for endovascular treatment have higher NIHSS and more severe strokes. The
recent studies all had median NIHSS of 17377, All studies only considered those patients with
anterior circulation strokes occurring in the internal carotid or middle cerebral arteries.
Additional diagnostic screening was completed at the center performing the endovascular
therapy.

Levels of Care: Texas designates facilities that provide stroke care by levels. Accrediting
agencies certify Primary Stroke Centers (PSC) and Comprehensive Stroke Centers (CSC), with
Acute Stroke-Ready (ASR) certification coming this summer. Within the past few years, as PSCs



improve process to become CSCs, the line and capabilities has blurred between the two. The
Joint Commission added endovascular care to the PSC stroke metrics for certification®,
acknowledging the advancement of some PSCs. CSCs require advanced capabilities 24/7/365,
while PSCs may have limited timeframes to perform endovascular and neurosurgical procedures.

The Texas Department of State Health Services identified 13 CSC, 112 PSC, 11 Support Stroke
hospitals'® with most located in the eastern half of the state.

Assessment/Triage: Accuracy for detection of stroke by EMS personnel is 80% or less for
severe strokes'! while at least 20% of strokes are not identified with current assessment tools.
Mild stroke identification was much lower!, Data was not found on accuracy of ED staff initial
assessments. Posterior circulation strokes are difficult to assess with any of the current EMS
stroke tools. Trivedi and colleagues*? found the Cincinnati Stroke Scale (CPSS) more accurate
than the Los Angeles Prehospital Assessment (LAPSS or LAMS), but still only modestly
accurate at identifying stroke patients'!. New assessment tools such as BE FAST from
Intermountain Health in Utah, Miami Emergency Neurologic Deficit (MEND) assessment and
checklist from the University of Miami, Medical Prehospital Assessment for Code Stroke
(MedPACS), Recognition of Stroke in the Emergency Room (ROSIER), or a modified National
Institutes of Health Stroke Scale (NIHSS) are options for use in prehospital assessment of stroke.
Currently, there is not a consensus between RACs as to which assessment tool to use2.

Initial Transport: Most agencies in Texas provide rapid assessment and transport of stroke
patients. Half of the RACs identify a diversion time frame to bypass PSC for CSC, the rest do
not address.

Secondary Transport: Transporting stroke patients from one facility to another, as a “drip and
ship” type protocol, provides the patient with rapid, class 1A therapy to patients, while still
considering treatment with the new stent retrievers. Patients with lower NIHSS, or less severe
strokes, and those whose clots are susceptible to IV tPA will receive care at “local” stroke
centers. Patients with larger volume, more severe strokes, can be transported to centers capable
of endovascular treatment, as long as it does not extend the time to overall treatment.



A. Length of time from onset — 6 hours — 3 of 5 studies used the 6 hour time frame; all
demonstrated sooner the better; none of the studies included posterior circulation strokes — which
are historically known for extending time frames for lifesaving measures.

Reasons: Extend IA, MR CLEAN, and SWIFT PRIME studies only used 6 hours from onset to
treatment*®7 with Solitaire devices. While FDA approval is expected at some time in the future
for endovascular stroke treatment, 1V tPA is still the gold standard for stroke care and widely
available across rural and urban areas of Texas. In areas where CSCs are available, extension
of the time frame is foreseeable.

B. Bypassing PSC centers for CSC centers — <15-20 minutes transport time to CSC, otherwise,
nearest facility capable of giving tPA (may be a Stroke Ready).

Reasons: Initial guidelines for stroke systems of care identified bypassing non-stroke center
hospitals if the transport time does not exceed 15-20 minutes additional time4. Since the recently
published studies also indicated outcomes improve with early treatment®”’, delaying care for
patients with stroke-like symptoms more than 20 minutes contradicts the Class 1, level A
evidence!*. Care of the most severe stroke patients should be managed at the highest level stroke
center available in the area®®.

C. Consensus of prehospital stroke assessment tool

Reasons: Developing a statewide stroke system of care, with EMS triaging patients to several
levels of stroke service, should encompass a standard tool to identify potential stroke patients
and assess the level of severity for those patients. Evidence is limited between the numerous
stroke assessment tools available for EMS use. Perhaps a research project to compare tools is
the first step.

D. Develop a process to identify PSCs capable of advanced stroke care, CSC hospitals, and those
hospitals able to give IV tPA. Process will need to be fluid as hospitals gain (or lose)
status/capabilities.

Reasons: Rapid changes in technology, treatments, and capabilities are expected to continue
over the next several years. PSCs may move toward CSC status, providing limited surgical and
endovascular care. EMS providers need to have the most current information at their disposal to
make decisions regarding transportation of patients.

E. Develop a Secondary transport protocol to rapidly move patients from Stroke Ready and PSC
to CSC as needed. Patients treated with 1V tPA may improve, negating need to move,
hemorrhagic stroke patients may or may not need to be transferred.



Reasons: Only those patients with ischemic strokes in larger vessels, with accessible arteries can
benefit from endovascular therapy. Hemorrhagic strokes, small vessel, small volume and well
defined strokes do not benefit from the newer treatments. Some ischemic strokes may improve
dramatically from IV tPA, negating the need for further treatment.

Once a patient is diagnosed and treated at a PSC or ASR hospital, that facility’s staff may
determine the patient is a potential candidate for endovascular treatment; as patient’s are
currently transported to PSCs and CSCs from non-stroke hospitals for care after receiving IV
tPA. Rapid transport between hospitals is the key to extending the current resources in Texas
and allowing continual improvement in care.



References:

1. Go AS, Mozaffarian, D., Roger VL, Benjamin, EJ, Berry, JD, Blaha MJ, Dai S, Ford ED,
Fox CS, Franco S, Fullerton HJ, Gillespie C, Hailpern SM, Heit JA, Howard VJ,
Huffman MD, Judd SE, Kissela BM, Kittner SJ, Lackland DT, Lichtman JH, Lisabeth
LD, Mackey RH, Magid DJ, Marcus GM, Marelli A, Matchar DB, McGuire DK, Mohler
ER 3™, Moy CS, Mussolino ME, Neumar RW, Nichol G, Pandey DK, Paynter NP,
Reeves MJ, Sorlie PD, Stein J, Towfighi A, Turan TN, Virani SS, Wong ND, Woo D,
Turner MB, on behalf of the American Heart Association Statistics Committee and
Stroke Statistics Subcommittee. Heart disease and stroke statistics — 2014 update: a report
from the American Heart Association. Circulation. 2013: published online December 18,
2013, 10.1161/01.cir.0000441139,02102.80.

2. FangJ, Shaw KM, George MG. Prevalence of Stroke — United States, 2006-2010. Div
for Heart Disease and Stroke Prevention, National Center for Chronic Disease
Prevention and Health Promotion, CDC Retrieved April 24, 2015 from:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6120a5.htm#tabl

3. Jovin TG, Chamorro A, Cobo E, Miquel MA, Molina CA, Rovira A, San Roman L,
Serena J, Abilleira S, Ribo M, Millan M, Urra X, Cardona P, Lopez-Cancio E, Tomasello
A, Castano C, Blasco J, Aja L, Dorado L, Quesada H, Rubiera M, Hernandez-Perez M,
Goyal M, Demchuk AM, von Kummer R, Gallofre M, Davalos A. 2015. “Thrombectomy
within 8 hours after symptom onset in ischemic stroke” New England Journal of
Medicine. April 17, 2015. DOI: 10.1056/NEJM0al150780.

4. Saver JL, Goyal M, Bonafe A, Diener HC, Levy E, Pereira V, Albers GW, Cognard C,
Cohen DJ, Hacke W, Jansen O, Jovin T, Mattle H, Nogueira RG, Siddiqui AH, Yavagal
DR, Baxter BW, Devlin TG, Lopes DK, Reddy VK, Mensil de Rochemont R, Singer OC,
Jahan R. 2015. “Stent-retriever thrombectomy after intravenous t-PA vs, t-PA alone in
stroke” New England Journal of Medicine. April 17, 2015. DOI:
10.1056/NEJMoal415061.

5. Goyal M, Demchuk AM, Menon BK, Eesa M, Rempel JL, Thornton J, Roy D, Jovin TG,
Willinsky RA, Sapkota BL, Dowlatshahi D, Frei DF, Kamal NR, Montanera WJ, Poppe
AY, Ryckborst KJ, Silver FL, Shauib A, Tampieri D, Williams D, Bang OY, Baxter BW,
Burns PA, Choe H, Heo JH, Holmstedt CA, Jankowitz B, Kelly M, Linares G, Mandzia
JL, Shankar J, Sohn SI, Swartz RH, Barber PA, Coutts SB, Smith EE, Morrish WF, Weill
A, Subramaniam S, Mitha AP, Wong JH, Lowerison MW, Sajobi TT, Hill MD.


http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6120a5.htm#tab1

10.

11.

12.

“Randomized assessment of rapid endovascular treatment of ischemic stroke” New
England Journal of Medicine. February 11, 2015. DOI: 10.1056/NEJMoal414905.

Campbell BCV, Mitchell PJ, Kleinig TJ, Dewey HM, Churilov L, Yassi N, Yan B,
Dowling RJ, Parsons MW, Oxley TJ, Wu TY, Brooks M, Simpson MA, Miteff F, Levi
CR, Krause M, Harrington TJ, Faulder KC, Steinfort BS, Priglinger M, Ang T, Scroop R,
Barber PA, McGuinness B, Wijertne T, Phan TG, Chong W, Chandra RV, Bladin CF,
Badve M, Rice H, deVilliers L, Ma H, Desmond PM, Donnan GA, Davis, SM.
“Endovascular therapy for ischemic stroke with perfusion-imaging selection” New
England Journal of Medicine. February 11, 2015. DOI: 10.1056/NEJMoal414792.

Berkhemer OA, Fransen PSS, Beumer D, van den Berg LA, Lingsma HF, Yoo AJ,
Schonewille WJ, Vos JA, Nederkoorn PJ, Wermer MJH, van Walderveen MAA, Staals J,
Hofmeijer J, van Oostayen JA, Lycklama a Nijeholt GJ, Boiten J, Brouwer PA, Emmer
BJ, de Bruijin SF, van Dijk LC, Kappelle LJ, Lo RH, van Dijk EJ, de Vries J, de Kort
PLM, van Rooji JJ, van den Berg JSP, van Hasselt BAAM, Aerden LAM, Dallinga RJ,
Visser MC, Bot JCJ, Vroomen PC, Eshghi O, Schreider THCML, Heijbor RJJ, Keizer K,
Tielbeek AV, den Hertog HM, Gerrits DG, van den Berg-Vos RM, Karas GB, Steyerberg
EW, Flach HZ, Marquering HA, Sprengers MES, Jenniskens SFM, Beenen LFM, van
den Berg R, Koudstaal PJ, van Zwam WH, Roos YBWEM, van den Lugt A, van
Oostenrugge RJ, Majoie CBLM, Dippel DWI. “A randomized trial of intraarterial
treatment for acute ischemic stroke” New England Journal of Medicine. February 11,
2015. DOI: 10.1056/NEJMoal411587.

Adeoye, O. 2015 The future of acute stroke reperfusion. Presented at the International
Stroke Conference, February 11, 2015.

Joint Commission. 2015. Comprehensive certification manual for disease-specific care:
including advanced programs for disease-specific care. Joint Commission, Oakbrook, IL.

Texas Department of State Health Services. Downloaded: 4-27-15
www.dshs.state.tx.us/emstraumasystems/etrastroke.pdf

Jia J, Abboud M, Pajerowski W, Guo M, David G, Messe S, Band R, Carr B, Mullen M.
2015. Accuracy of emergency medical services dispatcher and medic diagnosis of stroke
in clinical practice. Presented at the International Stroke Conference, February 11, 2015.

Trivedi T, Heidari K, Merchant A, Jauch E, Venkatesh S, Sen S. 2015. Accuracy and
clinical implications of pre-hospital stroke scale use by emergency medical services.
Presented at the International Stroke Conference, February 11, 2015


http://www.dshs.state.tx.us/emstraumasystems/etrastroke.pdf

13. Brandler E, Sharma M, Sinert R, Levine S. 2014. Prehospital stroke scales in urban
environments: a systematic review. Neurology. 2014; 82:2241-2249.

14. Jauch, EC, Saver, JL, Adams, HP, Bruno, A, Connors, JJ, Demaerschalk, BM, Khatri, P,
McMullan, Jr, PW, Qureshi, Al, Rosenfield, K, Scott, PA, Summers, DR, Wang, DZ,
Wintermark, M, Yonas, H. “Guidelines for the Early Management of Patients With
Acute Ischemic Stroke”. Stroke. 2013. DOI: 10.1161/STR.0b013e3182844056a

15. Higashida, R, Alberts, MJ, Alexander, DN, Crocco, TJ, Demaerschalk, BM, Derdeyn,
CP, Goldstein, LB, Jauch, EC, Mayer, SA, Meltzer, NM, Peterson, ED, Rosenwasser,
RH, Saver, JL, Schwamm, L, Summers, D, Wechsler, L, Wood, JP. “Interactions Within
Stroke Systems of Care”. Stroke. 2013. DOI: 10.1161/STR.0b13e3182a6d2b2

Reviewed and recommend for publication on the GETAC Stroke Committee webpage, August 21,
2015. The committee is seeking feedback from the stakeholder community.





