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IV alteplase is the only proven

for acute ischemic stroke to
im[Jlrl."J"-.."E} oulcome
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STROKE

NINDS TPA Stroke Trial
Excellent outcome at 3 months on all scales
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TARGET:

S TROKE

TIE LSS e ERFA

Number Needed to Treat to Benefit from IV TPA
Across Full Range of Functional Outcomes

Qutcome NNT
Normal/Near Normal 8.3
Improved 3.1

For every 100 patients treated with tPA,
32 benefit, 3 harmed

. Saver JL et 3@ Stroke 2007: 33:2278-2283 better outcome by 1 or more grades on the mRS




BEFORE TPA AFTER TPA
Blocked Middle Cerebral Artery Open Middle Cerebral Artery
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Important points

Time frame  Neurons lost A £
brain by
Every second 32,000 8.7 hours
Every minute 1.9 million 3.1 weeks
Every hour 120 million 3.6 years
Every 10 hours* 1.2 billion 36 years ['

» 3 = NNT to result in 1 patient with better outcome
than if not treated in 3 hr window

» 6 = NNT to result in 1 patient with better outcome
than if not treated in 3-4.5 hr window




TARGET:

STROKE

e LLOSE = i

Number of Patients Who Benefit and Are Harmed
per 100 Patients tPA Treated in Each Time Window

30.0 - —

25.0 -

15.0 7 o Benefit

10.0 - ¥ Harm

50

0.0 -

0-90 91-180 181-270 271-360

—Lansherg et al, Stroke 2009
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The mobile stroke unit

40% of patients are treated
within the first hour of
symptom onset

tPA given 10-18min from
arrival



Efficacy of IV tPA for LVO

» Range of recanalization rate: 13-50%

» STOPStroke study: Doubles the % of patients
who have independent functional outcome
(35% vs 17%, p<0.031) at 6 months. NNT is
7. (Stroke. 2013;44:3109-3113.)

» FIRST study:

> any spontaneous recanalization 13%
- 15.6% mRS 0-2 at 90 days

- 48.4% any recanalization with IV tPA
- 38.7% mRS 0-2 at 90 days

. - 51.6% no recanalization with IV tPA
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Pre-October 2014

» Clinical trials demonstrated that endovascular
treatment for large vessel ischemic stroke
improved rates of recanalization

» No clinical trial demonstrated that
endovascular treatment for large vessel

ischemic stroke improved rates of good
outcome

- Large GAP between recanalization and good
outcome rates.

» Options for mechanical clot removal were

I developing quickly



October 29, 2014 -
World Stroke Congress in Istanbul

» On the heels of IMS-IIl, MR RESCUE, and
SYNTHESIS Expansion trials’ negative
results...

» October 29t 2014 - the day the STROKE
world stood still




MR CLEAN

e NEW ENGLAND
]DURNAL of MEDICINE
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A Randomized Trial of Intraarterial Treatment for Acute
Ischemic Stroke
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MR CLEAN - Methods

» Phase 3, multicenter RCT
» 16 centers in the Netherlands
- Small country with short secondary transfer time
» >18 years of age
» NIHSS =2 pts

» Proximal intracranial arterial occlusion

> anterior circulation confirmed on vessel imaging
- tICA, M1, M2, A1 or A2 on CTA, MRA, or DSA

.



MR CLEAN - Methods

» IAT must begin within 6 hrs after stroke onset

» No study log of screened patients
- No idea who was not included

» Intervention - thrombolytic agent, mechanical
thrombectomy, or both

» Method of IAT left to interventionalist

.



MR CLEAN - Methods

» Primary outcome measure = mRS at 90 days
- mRS 0-2 = functional independence

» Primary effect variable - adjusted common OR
for a shift in the mRS to better outcome with
multivariable ordinal logistic regression

» Safety variables
- Hemorrhagic complications, progression of stroke,
new ischemic stroke in different territory, death

> SICH = increase in NIHSS >4 pts and hemorrhage

I on imaging
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67% more
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the NEW ENGLAND
JOURNAL of MEDICINE
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EXTEND IA

ORIGINALARTICLE

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

B.C.V. Campbell, P.}. Mitchell, T.J. Kleinig, H.M. Dawey, L. Churiley, N. Yassi
B. Yan, B.|. Dowling, M\W. Parsons, T.). Oxley, T.Y. Wu, M. Brooks,

M.A. Simpson, F. Miteff, CR. Levi, M. Krause, T.). Harrington, K.C. Faulder,
B.S. Steinfort, M. Priglinger, T. Ang, R. Scroop, PA. Barber, B. McGuinness,
T. Wijeratne, T.G. Phan, W. Chong, R.V. Chandra, CF. Bladin, M. Badve, H. Rice,
L deVilliers, H. Ma, P.M, Desmond, G.A. Donnan, and 5.M, Davis,
for the EXTEND-IA Investigators®
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ESCAPE

The NEW INGLAMND TOPRMNAL af MEDICINE

‘ QRIGINALARTICLE

Randomized Assessment of Rapid
Endovascular Treatment of Ischemic Stroke

M. Goyal, AM. Demchuk, B.K. Menon, M. Eesa, ).L. Rempei, |. Thoraton, D. Ray,
TG Jovin, R.A. Willinsky, BiL. Sapkota, D. Dowdatshahi, D.F. Frel, N-B. Kamal,
W.|. Montaners, A.Y. Poppe, K. Ryckborst, E.L. Silver, A. Shuaib, D. Tampien,

0 Williams. O.Y, Bang, B.W, Baxter, P.A Bums, H. Choe, |-H. Hepg,
A, Holmstedr, B. Jankowitz, M: Kelly, G. Linares, | L. Mandziag, |. Shankar,
5.-L. Sohn, R.H. Swarnz, P.A. Barper, 5.8, Coutnts; E.E. Smith, W.F. Mornzh

A Weill, 5. Sutramaniam, AP, Mitha, |.H, Wong, MW, Lowerison,

T.T- 5ajobi, and M.D: Hill for the ESCAPE Trral Investigators®
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SWIFT PRIME

rhe MEW FHGLAND I0URNAL i MEDICLNE

‘ DREIGINAL ARTICLE

Stent-Retriever Thrombectomy after Intravenous
t-PA vs, t-PA Alone in Stroke

lefrey L Saver, M.D:, Mavank Goval, MO, Alain Bonafe M D
Hans{hristoph Diener, MO, Ph.D., Elad | Leyy, M. .0, Viter M, Pereira, M.D |
Gregony W Albers, MO, Christophe Cognard, M.DL David |. Caben, MDL
Werner Hacke, M.DO. Ph.D., Olav Jansen, MO, PR:D.. Tudor'G. Javin M.D
Hemnch P Mattle, M.D., Baul G Negueira, MDD Adran H. Siddigui, M.D., Ph. 0.
Dileep . Yavags! M D, Blsise W. Baxter, M D, Thomasz G. Bevlin, M.D. Ph.D
Demetritz K Lopes, M.D. Vivek K. Peddy, BM.D_ Rickard du Mesml de Rochemont, M.D
Ofives C Singer. M. D, and Reza jahan, M D, for e SWIFT PRIME Investigators*




SWIFT PRIME
- Results
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REVASCAT Trial

The wEW ERGLANT JGERMAL o MEDICTN I

‘ ORIGESAL ARTIHIIE

Thrombectomy within 8 Hours after
Symptom Onset in Ischemic Stroke

TG jovin, A, Chamoime, E Tobo; MA, de Miguef, CA. Molina, A, Rovirs,

| Sai Raman |. Serang. S, Abllleira. M Ii’ oo, M. Millar. X, Lirra, P. Cardana
E l8per-Cancio, A Tomasells, € Castain, |, Blasco, L Aja, L. Dorade,

+ Que:a-:la, M. Rubizra, M Hemandes-Pérez, M. Goyal -AM. Demchuk,
B yon Kumimer, M, Gallobrd'and &, Divaloz, for the REVASCAT Trial |nvesiigatore®




REVASCAT
- Results
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What do world leaders have to say?

ISC program chair, Kyra Becker, MD

» "The data are consistent and convincing. We
are now obligated to use this technology in
eligible stroke patients with a large vessel
occlusion.”

.



What do world leaders have to say?

Patrick Lyden, MD, Cedars-Sinai Medical
Center, Los Angeles, California, NINDS tPA for

stroke trialist

» "These data are even more impressive than
the rumors have suggested. Excellent
efficacy and safety has been shown across
different trials and different countries. There
is absolutely no question that mechanical
thrombectomy should now be the standard of
care."

.



The New Era of Ischemic Stroke
Endovascular Therapy

» Stent retriever devices

» 5 randomized clinical trials

» Median time to treatment ~4.5hrs

» NNT ~4 to get an independent outcome

» Not a replacement for IV alteplase (tPA) for
eligible patients

» “standard of care” for anterior circulation
large vessel occlusions

.



So, what are the circumstances for
which we can expect similar
results?

Trial Time to NNT for 1
recelved 'I'Il\;nt%;o groin relmu?r?alr:gnt independent
IV tPA puncture q outcome

MR CLEAN 37 1 Vessel imaging
only
20%
EXTEND IA 100 145 210 penumbra; 3
core <70ml
ASPECTS >5;
ESCAPE 72.7 110 211 collateral 4
>50%
80%
Sl 100 110 224 penumbra; 3
PRIME
core <50ml

REVASCAT 68 118 269 ASPECTS >6 6.5




AHA /ASA Guidelines

RECOAMNMENDATIONS
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AHA /ASA Guidelines

J

As will mirrverons -tPA, rediced nme om smptom ansed o seperfasion witls
endoviscnlar theramas v Inphly ssssoided watli better chaneil oltemngs. To engine
tenefit, repefittion o TICT grade 253 slionld be dchisved ac eashy o posable aod withai
& howirs of strake anset (Class I Fevel of Evichence B-R). | Bavised from the 2013 gurdeline)
When lreatimenl v notiified beyvond & loors Irein syimatonn onset, the effesiiveness of
epdovascular (lperspy 16 npcertmg foo patigite with acsse mechenue sreke Wl luwve
eamanve secinson of The wmitenml carotel mery or proganial MOA (M) (Clazs My Lavel

n__FEr:.i'm‘n G Addifsonal yendopnzed tal data pre peeded. (New recanumendation |




AHA/ASA Guidelines

Class lla: Level of Evidence C for:
e Anterior circulation LVO with contraindication to 1V tPA if
< 6hrs of onset

Class lIb; Level of Evidence C for:

M2 or M3 segments of MCA, anterior cerebral arteries,
vertebral arteries, basilar artery, or posterior cerebral
arteries If < 6hrs of onset

» Pediatric population if < 6hrs of onset




Unlike PCI centers for STEMI

Hospital STEMI Receiving Center Attestation
with Travel Time to PC| Capable Hospitals

6 &% of ihe poputation Fees walban G0 mmutes
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Priorities

» We need patients to get to the right place for
what they need without compromising time
to tPA, if eligible.

- Avoid false positives = didn’t have LVO, but
bypassed Level Il or lll to go to Level | or Il with ECC

- Avoid false negative = had LVO and was missed
opportunity or led to unnecessary secondary
transport with inherent safety and efficiency issues

» We need safe and efficient secondary
transports from spokes to hubs when
endovascular therapy is considered.




Should primary destination protocols
involve screening patients for large
vessel occlusion?

If so...Should a patient with a positive
screen bypass a tPA capable hospital
to access a 24/7/365 endovascular
capable hospital?

If so... How much additional travel
time is acceptable? How much .
additional cost is involved?
Acceptable?




Severty-Based Stroke Triage Algorithm for EMS
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Gulding Principies:

* Time 1s the critical vanable In acute stioke care _

« Protocols that include pre-hospital nofification while en rouie by
EMS should e used for patienis with suspecied acule stroke 1o
jaciliiate initial destination efficiency
Treatment with intravenous {PA is the only FDA approved
medication therapy for hyperacute stroke

EMS should identify the geographically closest hospiial capable
of providing 1PA treaiment

Transier patient {o the nearest hospiial equipped o provide

tPA treaimeni

secondary transfer 1o facilities eguipped o provide terliary care
and interventional treatrnents should not prevent adminisiration
of {PA to appropriate patienis




LERN

Initial Destination Protocol

LERN Destination Protoool: Stroke : - EMERGENCY RESPOMNSE NFTWCORK

LERN Call Center: (E66)320-8293
The followlng protocol applies to patients with suspected stroke:

Compramisa Of; Closast ED for
+  Alrway stabitization and than
e Breathing - triage to closest
s  Clreulation appropriate hospital

el

Al athear patients with suspected stroke,
determine time last smen normal (L5M) and
scraan for large vessel occlusion [LVO)




Last seen normal
(LSN) = last
known well (LKW)

LSN example #1

LSN example #2

LSN example #3
LSN example #4

LSN example #4a

LSN example #4b

The time a person reports the time of symptoms onset, when able, or the
time the person was last seen by a witness to be free of presenting deficits

Important point.... If a patient is awake at the time of symptom onset AND is
able to provide history, then that time serves as the LSN, even though a
witness may report the last time the patient was seen normal by them was
later.

Here is the easy one.... Woman at work during a team meeting, when at 2pm,
she suddenly starts slurring her words and then develops facial paresis and
arm weakness on the left side. What is the LSN? 2pm.

Woman was seen normal by husband at 7am, when he left for work. He
returns home at 5pm to find her on the floor and crying. She tells him that
she fell at 3pm while she was walking to the kitchen, but could not get up
and could not reach a phone. What is the LSN? 3pm, because she is able to
provide her own history. NOT 7am when he last saw her normal.

Woman was seen normal by husband at 7am, when he left for work. He
returns home at 5pm to find her on the floor aphasic with a right hemiplegia.
She is unable to speak. What is the LSN? 7am, because she is unable to
provide her own history.

Man was normal when he went to bed around 10pm. He and his wife sleep in
separate bedrooms because of his loud snoring. His alarm clock woke her up
at 6am. When he didn’t turn it off after a couple of minutes, she went into
his bedroom and found him halfway on the floor. What is the LSN?

He is able to tell his wife that he was normal when he used the bathroom an
hour ago, but when his alarm went off, he couldn’t stand up. What is the
LSN? About 5am, because he said he was normal then.

He is unable to communicate and, therefore, not able to supplement the
history. What is the LSN? 10pm
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LERN

Initial Destination Protocol

All othar patiernts with suspacted stroke,
determing thme lpst sedn normal (L5M] and
scrnan for largs veasel a<chusion [LVO)

LSM € & hours™ AND LEM > B hawrs OR

screen for WO i posithve tcraen for (VO s negative

Transport to LERMN Stroke Lewvel |, 1L Tranypost to LERMN Stroke Level | 11,
of If| CeAtar o NIl Centar

o 05 ey O ST RO W D £ = 15 mmuke of DOdSong uannpor] e 1o
i) Lapewl § o el Sty Eapalile Ly i el 102 B il Boar %O jmaih
0 oo, B aovalal iyt Laeal | o gl cipalie O Saa ED & 5 accerialies
mighors (IRt © aocdie L aeed B Cenim b broeaoe 10 & sltckio Cogabeks R Sma ED

LN = By i nchce puiiefis wiihiud @ gefnge Teme oF LSH, DUL whe coult reasandy (e aisamed 1o
B wilfuln Ghrs o s, iciadag Galies @R vk Wb Wil stnake syTEpsonrs

=



How can candidates be identified?

» Clinical features

1 1 - sensitivity = % missed LVO

1 1 - positive predictive value = % not LVO
» Radiographic features

- Parenchymal changes - early ischemic changes
- Vessel imaging

.



Clinical features of LVO

CPSSS - Cincinnati Prehospital Stroke Severity Score
RACE - Rapid Arterial oCclusion Evaluation
NIHSS - arbitrary cut-off vs cortical score

FAST-ED - Field Assessment Stroke Triage for
Emergency Destination

VAN - Visual, Aphasia, Neglect

.

v v Vv Vv

v



Stoke VAN

How ok B 1he 1 Ml fmince de i)

parteer '} Moderats {sevare drtft— bouches or nearly Souches
Ratee both poms U groged}

L Severe {flacod of no
i} Patrert thores o weakness, Patien] 1 VAN regative

(icepbions s ol Of Comatine patimnts with dediness, cal hndings, o
P s for thesr abered mentel st then basilar arery throsbus muss be
comidared, CTA &5 wamaned|

Vsl desturtance

1 Field oot tbich sice) (4 quadicents)
] Deabile weown [ask patient b0 kook 1o rght then lef
rﬂl.ul-tu'ulmnqlﬂ

1 el ropey st

] Mone

1 Empressive Urability 1o spoak of parsphasic soors; do
mmﬂm#mﬁmlﬂml olmecti]

El!nudg-mnhﬂhrmnﬂmm::dl
[} Unabie 1o el hoth sides at the same fime, of unable

o dendily Owm aem

one f il gf S A o M 18 be VAN peulne

VAN

Vision, Aphasia,
Neglect



https://www.youtube.com/watch?v=9¢g-
1u3uiWwb4




‘Motor weakness used in all largye vassel N
screaning lools cdue o central location as
wall ag its ink o lunclional independence
on modilied rankin scale used for

\Endovascular sirose fnals .

VAl




Large artery clot No large artery clot
VAN 14 5 19 Total VAN+
VAN— 0 43 43 Total VAN -
14 Large artery clot 48 No large artery clot
Large artery clot No large artery clot
MIHSS =6 14 10 24 Total
MNIHSS <6 U 34 38 Total
14 Large artery clot 48 No large artery clot

Positive predictive value of VAN=14/9=T4%; sensitivity=14/14=100%.
Positive pradictive value of NIHSS=1424=58%:; sensitivity=13/14=100%.
Negative predictive value of VAN=4343=100%; specdificiy=43/48=90%.
Negative predictive value of NIHSS=38/38=100%; spedficity=38/48=79%.

Accuracy VAN=37/62=92%.
Accuraty NIH35=52/6l1=B4%.




Table 4 Emergent large vessel occlusion screening to comparisons

RACE LEGS LAMS Hemiparesis VAN 355 CPSSS
Heed to calaulate score Yes Yes Yes No No Yes Yes
Mo of tests 1] - 3 ! I =d 3 3-4
of eam 1=7 (7 Is. kenoost) T [ i 1 ! 3 5

Positive prodictive value (%) az 60 w4 74

Sensitisity (%) 85 69 &1 2743 * 100 a7 B3
muftgse etinlogees analyred _

Negative predictive value (%) £ 86 Could nat be calculated 100 &9

Specificity (%) 64 g1 89 %0 Y 92 4

Type Prospectve Prospective Retro Retro Prospective Prospctive Retro

Total No of pattents midjm:l 357 13 119 45 b2 m 303

e

31-55, 3 fem droke seale; CPSSS, Cincinnati Prehospital Stioke Severty Scale; LAMS, Los Angebes Motor Scale; LEGS, Jegs, eves, gaze, speach (Texss Stroke intervention Prehaspital
Siroke Severity Scale): RACE. Rapid Arteriyl oCehmion Evahsation Scale Retrn, metrospective; VAN, vision, aphasia, neghect

Advantages of VAN:

v' Fast

v' More accurate

v' Simple + vs — (not a score)
v' Makes anatomical sense




https://www.strokevan.com/

Why VAN?

More accurate than some.

sEasier to perform, no calculation, if any cortical symptom
with arm weakness is present then VAN positive.

eIt has actual tutorial on how to do exam, anatomy.

*Has potential for much better inter-observer reliability.
*Uses the simplicity of the easiest conducted tools and
combines with more cortical symptoms testing of longer
and more accurate tools.

*Has this website and teaches you what cortical symptoms
are.

*\We have video lectures going over why its important, how
It changes patient outcomes, compares it to others, and
how to conduct it.

T~ -



Sudden neurological
deficit?

Q
v |
Onset <6hrs?
No
Go to closest Yes l \
appropriate facility

Go to closest Level |,

Screen for Large I, or Il hospital
Vessel Occlusion
with VAN Unless it would take
>15 minutes of
ADDITIONAL

transportation time,
do NOT go to Off-
Site ED, as this
would require a
secondary transport
for admission




Screen for Large
Vessel Occlusion

Ask about double with VAN _
vision and vision loss. l Unless it would take

Go to closest Level I,
1, or Il hospital

Test peripheral vision >15 minutes of
in 4 quadrants. ADDITIONAL
transportation time,
NG l do NOT go to Off-
Site ED, as this
would require a
secondary transport

Yes No

Arm drift? —)

Abnormal?

Nol

Test ability naming

and repetition, ability LVO screen + for admission
to follow commands.

s
—~
Do not count isolated Go tOLIéI\E/SI\III I;Veit\;]el or
slurring of words. — :
J o endovascular, unless it
Abnormal” Yes :
would take >15 minutes
No l of ADDITIONAL
transportation time. In
Note forced gaze, that case, go to closest
inability to feel both
sides at the same Yes

Level I, 1l, or Il hospital
to avoid delay in IV tPA
time, ignoring one
side. Abnormal?
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The LERN Communication Center

» Implementation of LVO Screening 7/1/2017
» Q3 2017 = reference

» 337 calls for patients with suspected stroke
<6hrs from LSN
> VAN screening performed in 171 patients (50.7%)
> 44.0% - 52.5% are screening + on VAN
> In the trial, 30.6% screened +

» Likely sources of False Positive VAN testing
- Misinterpreting old deficits for new deficits
- Bilateral vs unilateral arm weakness
- Misinterpreting dysarthria as aphasia

> Inability to feel both sides when unable to feel one
side when tested individually

B 2 . T,



Interfacility
transfer
guideline
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LERN

Monitoring of the ischemic stroke

post-tPA patient en route
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Peitial gseesumrnt shauld be perfomned logeiher by EIY RN and Prrsanedic poiar 1o departing.
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Bottom line....

» Standard of care is IV tPA, unless contraindicated

» Faster IV tPA is better -
> NNT for independent outcome in “golden hour” is 2
> NNT for improved outcome in first 3 hrs is 3
> NNT for improved outcome in 3-4.5 hrs is 6

» The stroke code isn’t over until you have decided
against endovascular treatment

- Don’t wait for tPA to be done to consider endovascular
treatment — anticipate

> Plan ahead -
- notify cath lab immediately if available
- formal agreements if endovascular is not available 24/7/365
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