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OpLlopog
e Ofela amwAeLa veUpoAoYLKNC AeLtoupyiac Aoyw
SLOKOTINC TNC TIAPOXNG OLUOTOC OE LA TIEPLOXN
TOU eyKePAAou.
— loyoupika AEE

— Awpoppayika AEE
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Figure 3. Age-adjusted death rates for the 10 leading causes of death: United States, 2012 and 2013
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NOTES: Causes of death are ranked according 1o number of deaths. Access dala lable for Figure 3 al: hilpJhvwww.cde govinchs/data/dalabriefs/db 178 _lable pdfisl,
SOURCE: COC/NCHS, National Vital Statistics System, Mortality.
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http://www.strokecenter.org/patients/stats.htm
http://www.who.int/cardiovascular_diseases/en/cvd_atlas_15_burden_stroke.pdf
http://www.who.int/cardiovascular_diseases/en/cvd_atlas_15_burden_stroke.pdf
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Erudnuioloyia T

 Henimtwon twv AEE pewwBnke kata 40% ti¢ 4 teAevutaleg SeKAETIEC
OTLC YwPEeC uPnAoL eloodnpatoc, aAAd SUTAAGLAOTNKE OTLC XWPEC
XapnAou Kal pecaiov eLlcodnpatoc.

* Qot000, Aoyw avénonc tnc nAtkiog tou mMANBuopoL avapEVETOL
avénon twv AEE otnv loAavdia, NopBnyia, EABetia ano 1,1x10° to
2000 og 1,5x10° to 2025.

* Disability-adjusted life years lost to stroke 6o avénBouv amo 38x10°

1o 1990 o€ 61x10°to0 2020.

*Ferri, et al. ] Neurol Neurosurg Psychiatry 2011

*Truelsen, et al. Eur J Neurology 2006

*The Atlas of heart disease and stroke, WHO 2004.
http://www.who.int/cardiovascular _diseases/en/cvd_atlas 15 burden_stroke.pdf



http://www.metropolitan-hospital.gr/maf-aee.html ]

+/7 METROPOLITAN
Ano 3", 4" ko peta 5" atia Oavartouv...

* To 2008 to AEE umoxwpnoe amno tpitn o T€taptn awtia Bavatouv otig HMA Kal
TAEOV £lval TLEUMTN.

* Ev UEPEL N UTIOXWPNON AUTA AVTAVOKAQ TA ATTOTEAECHATA UL SECUELONG TNG
American Heart Association/American Stroke Association (AHA/ASA) nipo

dekaetiag va pelwoel ta AEE, tn otedpaviaio vooo kot Tov kapdlayyeLlako Kivbuvo

Katd 25% péxpL to 2010 (o otoxog emeteuxONn 6N to 2009).
e OLAOyoL TIC eTITUXLOC Elval TTOAUTIOPOLYOVTLKOL:
v BeAtiwon npoAnyng
v BeATiwon QVTLLETWITLONG TIC TPWTES WPEC Tou 0§€og AEE

Lo TN CUVEXLON AUTWV TWV EATILOOPOPWV TACEWY, TO KOLVO KOl OL ETAYYEALOTLEG
UYEiaGg TPETEL va Tapaeivouv o€ MUK LE OTOXO TNV MEPETALPW PeATiwon

NG tPOANY NG Kal TNS avIlpueTwriiong tTwv AEE.
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Kot To kooToC...

* AU¢non kootouc nmeplBaAPng, anwAelac epyaciac, TPWLUNG
BvnTtotNToC 0TOUC ETIL{NOCAVTIEC LLE OYVELOLKO EYKEPAALKO

> EKTLHWHEVO KOOoTOC otLc HIMA to 2010 $73.7 billion

» EKTILWUEVO KOOTOC otV Eupwrn to 2010 €64.1 billion

Lloyd-Jones et al, Circulation, 2010
Gustavsson et al Eur Neurpsychopharmacol, 2011



TABLE 4. 28-Day Case Fatality Rate of Stroke by Type of Stroke and Sex in
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Arcadia, Greece H O S P
All Strokes Infarction Hemorrhage 1
Sex/Age, y Rate 95% Cl Rate 95% CI Rate 95% Cl
Men
18-54 16.7 NC 14.3 NC 230 NC th G
5564 139 2.6-25.1 7.1 NG 333 e uthern Lreece
65—74 16.2 7.8-24.6 10.7 2.6-18.8 294 NC
784 30.5 21.4-38.9 22.7 12.8-31.1 64.3 39.1-89.3 K. Tsibouris, MD:
=85 38.7 27.6—49.6 36.5 24.6-40.4 20.0 NC PhD:
Total 26.3 21.3-31.1 21.3 16.1-26.2 44.0 30.2-57.7 s, MD
Women . .
ition of type of stroke has not been
18-54 22.2 NC nee 40.0 NC icidence of stroke by type, and the
2564 14.3 NC 2.3 NC 373 NC .
65-74 291 17.0-41.0 171 5.5-20.5 400 NG d In e;_astern F.E“mll, Peloponessos,
il subjects with a first-ever stroke
75-84 24.4 15.1-32.6 18.9 10.8-26.9 60.0 NC records, public health centers, and
=85 37.7 24.6-50.7 30.3 16.5-43.9 80.0 NC o
. The incidence rates (per 100 000)
Total 27.1 21.4-32.6 19.3 13.7-24.7 518 447811 o e were 5,31, 113, 240, 662,
All subjects ,and 2137, respectively. Age- and
18-54 185 NC 1.1 NG 33.3 NG Yects aged 45 fo B4 years was
d in 81% of cases, mtracerebral
264 141 5.5-22.5 6.4 NC 35.7 NC gures were 83%, 12%, and 3%,
65~74 21.7 14.5-28.8 134 6.6-20.1 38 12.3-51.8 hno differences between men and
75-84 273 212-334 207  147-266 632  41.4-84g oo o for cerebral infarction.
pared with other European studies.
=85 38.3 24.8-46.7 34.0 249-429 60.0 35.2-84.7 . of other industrialized countries.
Total 266  22.9-302 16.6-24.0 35.6-57.8

- Wslpnge arc norcarntanoe M® indicatoe nnd c~alenlastead <6 pacoe = Z3Z0 30

tality
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To AEE otnv EAA0SQ

 Méeoo kootoc voonAetlag 3624.9 €

* Méeoo kootoC amnokataotaong 5553.3 €
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Napodiko AEE
Table 1. Point Score of ABCD2, ABCD3, and ABCD3-1 Scores A -
30 4
ABCD2 ABCD3 ABCD3-| ABCD3-I(d, ¢/i) ABCD3-I(c/i) 3
Score Score Score Score Score % 20 4
Age =60 y 1 1 1 1 1 £ i
Blood pressure >140/90 mmHg 1 1 1 1 1 » 101
Clinical features 0 |_-
Speech impairment without weakness 1 1 1 1 1 7 days 90 days 3 years
Unilateral weakness 2 2 2 2 2 B
Duration, min __ 301 *
BE *
10-59 1 1 1 1 3 o
260 2 2 2 2 2 ® e
Diabetes mellitus present 1 1 1 1 £ 10 P
Dual TIA NA 2 2 2 2 l_-
q 0
i 7 days 90 days 3 years
Ipsilateral >50% stenosis of internal carotid artery NA NA 2 NA NA c
Ipsilateral >50% stenosis of internal carotid artery NA NA NA 2 2 =1
and/or cerebral major artery g
Acute diffusion-weighted imaging hyperintensity NA NA 2 2 NA l,_j 20 4
Total 0-7 0-9 0-13 0-13 0-11 2
Dual transient ischemic attack (TIA) was defined as TIA prompting medical attention plus at least one other TIA in the preceding 7 days. 3 101
(c) indicates carotid stenosis; (d), diffusion-weighted image; (i), intracranial arterial stenosis; and NA, not applicable.
0
7da 90 days 3yea

Figure. Stroke incidence after transient ischemic attack (TIA).
The incidence of stroke at different time points after TIA is shown
according to the risk categories of ABCD2 score (A), ABCD3
score (B), and ABCD3-| score (C). The different columns indi-
cate stroke incidence in low-risk (open column), moderate-risk
(shaded column), and high-risk patients (closed column).

*P<0.05 vs low-risk patients; 1P<0.05 vs moderate-risk patients.

Kiyohara et al, Stroke 2014
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Figure 1 : Mortality following a stroke
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(Source: Roger VL et al. AHA Heart Disease and Stroke Statistics 2011 update. Circulation 2011;123:e18-2209.)



TaBrLe 1. TOAST Classification of Subtypes of Acute
Ischemic Stroke

Large-artery atherosclerosis (embolus/thrombosis)*
Cardioembolism (high-risk/medium-risk)*
Small-vessel occlusion (lacune)*
Stroke of other determined etiology*
Stroke of undetermined etiology

a. Two or more causes identified

b. Negative evaluation

c. Incomplete evaluation

TOAST, Trial of Org 10172 in Acute Stroke Treatment.

+'7 METROPOLITAN

H O § P

AttioAoyia

*Possible or probable depending on results of ancillary studies. Adams et al, Stroke 1993

12%

Haemorrhagic

Cryptogenic Atherosclerotic
30% cerebrovascular
disease

20%

Cardiac
embolism

Ischaemic stroke
88%

http://www.strokeforum.com
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EVvNUEPWON TOU KOWVOU KOl TWV ETIAYYEALATLWV
UVELOC
* To otoweia Selyvouv OTL N avayvwpLon TwWV CUUMTWHATWYV/CNUELWV TOU

AEE aro to Kowo mapapevel dtwyn.

» 40% twv acBsvwv pe mBavo AEE Sev yvwpllov T OUUMTWHOTO KOl TOUG TIOPAYOVTEC

KwwéUvou (Lambert Y. Presentation at the ESC in Hamburg, 2011).
» 42% twv acBevwv pe umoPia AEE tnAedpwvnoav tov Mev watpo (Jones et al, Age Ageing

2010).

e Evtatikn Kot GUVEXNC EVNUEPWOT TOU KOLVOU YLO TOL CUMITTWHATO/onueia
tou AEE BeAtiwvel tnv €ykalpn avayvwplon tou AEE.

e California Acute Stroke Pilot Registry (CASPR, Neurology, 2005):

v" H Bpoppdiuon evtdg 3 wpwv Ba prtopovos va auvénBet amnod 4.3% og 28.6% dv 0ot ot

OLGGEVE'LQ £KovaV auécwq K}\r']on oto 991 *Jurkowski et al. New York. Prev Chronic Dis. 2008;5:A41
*Mosley et al. Stroke. 2007,;38:361—-366.

*Chiti A et al. Stroke.2007;38:e58—e59.
*Kleindorfer et al. Stroke. 2007,;38:2864—-2868.
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FAST (face, arm, speech, time) mapovta
oto 88% twv AEE kot twv MNIE

Has their face fallen on Can they raise both e Time to call 999
one side? arms and keep speech slurred? if you see any singie one
Can they smile? them there? of these signs.
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2TO)OC...

...va dLaocwOel n penubra

Figure 1: Ischaemic penumbra — Potential to reverse neurologic impairment with post-stroke therapy

8
i
|

lschaemié core
(brain tissue
destined to die)

Penumbra
(salvageable
brain area)

http://www.strokeforum.com
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BRAIN STROKE "

IS A MEDICAL EMERGENCY

If you see any one of these signs ACT FAST, call 999 and get immediate medical help

Estimated Pace of Neural Circuitry Loss in Typical Large Vessel, Supratentorial
Acute Ischemic Stroke

Neurons Lost Synapses Lost Myelinated Fibers Lost Accelerated Aging

Per Stroke 1.2 billion 8.3 trillion 7140 km/4470 miles 36y
Per Hour 120 million 830 billion 714 km/447 miles 36y
Per Minute 1.9 million 14 billion 12 km/7.5 miles 3.1 wk
Per Second 32 000 230 million 200 meters/218 yards 8.7 h

Saver JL, Stroke 2006
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AHA/ASA Guideline

Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

The American Academy of Neurology affirms the value of this guideline as an educational
tool for neurologists.

Endorsed by the American Association of Neurological Surgeons and Congress
of Neurological Surgeons

Edward C. Jauch, MD, MS, FAHA, Chair; Jeffrey L. Saver, MD, FAHA, Vice Chair;
Harold P. Adams, Jr, MD, FAHA: Askiel Bruno, MD, MS; J.J. (Buddy) Connors, MD;
Bart M. Demaerschalk, MD, MSc; Pooja Khatri, MD, MSc, FAHA;

Paul W. McMullan, Jr, MD, FAHA; Adnan 1. Qureshi, MD, FAHA;

Kenneth Rosenfield, MD, FAHA; Phillip A. Scott, MD, FAHA;

Debbie R. Summers, RN, MSN, FAHA:; David Z. Wang, DO, FAHA;

Max Wintermark, MD; Howard Yonas, MD; on behalf of the American Heart Association Stroke
Council, Council on Cardiovascular Nursing, Council on Peripheral Vascular Disease,
and Council on Clinical Cardiology

Background and Purpose—The authors present an overview of the cumrent evidence and management recommendations
for evaluation and treatment of adults with acute ischemic stroke. The intended audiences are prehospital care providers,
physicians, allied health professionals, and hospital administrators responsible for the care of acute ischemic stroke patients
within the first 48 hours from stroke onset. These guidelines supersede the prior 2007 guidelines and 2009 updates.

Methods—Members of the writing committee were appointed by the American Stroke Association Stroke Council's Scientific Statement
Oversight Committee, representing various areas of medical expertise. Strict adherence to the American Heart Association conflict
of interest policy was maintained throughout the consensus process. Panel members were assigned topics relevant to their areas of
expertise, reviewed the stroke literature with emphasis on publications since the prior guidelines, and drafted recommendations in
accordance with the American Heart Association Stroke Council's Level of Evidence grading algorithm.

Results—The goal of these guidelines is to limit the morbidity and mortality associated with stroke. The guidelines support
the overarching concept of stroke systems of care and detail aspects of stroke care from patient recognition; emergency
medical services activation, transport, and triage; through the initial hours in the emergency department and stroke unit.
The guideline discusses early stroke evaluation and general medical care, as well as ischemic stroke, specific interventions
such as reperfusion strategies, and general physiological optimization for cerebral resuscitation.
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*OL 5100WOTEG TPEEL VAL EEKLVOUV TV APXLKr'] a\’tlust(bnlon Enlténo V..

QVTLUETWTILON €L TOTOU VWV UE

Tov rtivaka (Class I; Level of Evidence Prehospital Evaluation and Management of Potential Stroke Patients
B). ZuviotdrtoL n epappoyr evVog Recommended Not Recommended
TIPWTOKOANOU QTtO TOUC SLOOWOTEC. Assess and manage ABCs Do not initiate interventions for

hypertension unless directed by
medical command

Initiate cardiac monitoring

*OL aoBeveig TpEMEL va peTapEPOVTAL Provide supplemental oxygen to maintain Q3
; ; saturation >94%
QLECQ OTO TTANCLECTEPO : - :
Establish IV access per local protocol Do not administer excessive IV
TILOTOTIOLNLEVO ‘TIPWTOYEVEG KEVTPO fluids
Determine blood glucose and treat accordingly Do not administer dextrose-
AEE’ ] ‘OAokAnpwpEVo kKEvtpo AEE’ ) containing fluids in

nonhypoglycemic patients

Do not administer medications
by mouth (maintain NPQ)

EVOANQKTLKA O€ KEVTPO TIOU UTTOPEL val

npoodepeL oéela Osparmeia (Class I;
RECaLD ¢ P ( ! Determine time of symptom onset or last

known normal, and obtain family contact
information, preferably a cell phone

Triage and rapidly transport patient to nearest
most appropriate stroke hospital

Notify hospital of pending stroke patient
rrival

Level of Evidence A). Zuxva auto

Do not delay transport for
prehospital interventions

anattel aepopetadopd f napakopdn

VOGOKOMELWV.

+ ABCs indicates airway, breathing, and circulation; IV, intravenous; and

*OL SlaowoTeG TPEMEL va ipofaivouv .
NPO, nothing by mouth.

O€ TIPO-VOOOKOMELOKN EVNHEPWON

(Class I; Level of Evidence B).
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Kévtpa ofetlac avripetwmnionc AEE

*  Primary stroke center

v

Itolxela kAeldLa: opada o§€og AEE, povada AEE, Statunwpéva mpwTtoKOAAQ KoL EVOWHOTWHEVO
oUOTNHO OLVTLHETWTILONG EMELYOVTOG
YIooTtnpLKTIKEG UTtnpecieg: computed tomography scans 24 wpPeg/7 NUEPEG KoL TOXUG

EPYOOTNPLAKOG EAEYXOG. ALOLKNTLKA UTIOOTNPLEN, LEpapXia KoL cuveXL{OUEVN ekmaldeuon

*  Comprehensive stroke center

v

CSC wava va mpoodpépouv 24/7 state-of-the-art ppovtida o OAEC TIG ayYELAKEG EYKEDAALKEC

vOOOUC.

*  Acute Stroke-Ready Hospital

v
v
v

NIRE <

SLATUTIWHEVA TTPWTOKOAAQ EMELYOVTWV
Avvatotnta SLaKOULOG O€ VOOOKOUELD LE VEUPOXELPOUPYLKH KAAUYN

YrievBuvo/SteuBuvtr tng povadag mou emiPAEMEL TIG SLadKacieg Kot TLG TIOALTIKES Tou AEE (KAWVIKOG

N 1oLKNTLKOC)

Avvatotnta xopnynong iv rtPA

computed tomography scans 24 wpeg/7 nuépeg
Epyootnplakd 24 wpeg/7 NUEPEG

Awatripnon Alotag acBevwy

Alberts et al. JAMA 2000 Jun 21,283(23):3102-9.



http://www.metropolitan-hospital.gr/maf-aee. html ¢
P P pitatgrimaf 47 METROPOLITAN
H O § |

P 1T AL
KateuBuvtnpleg odnyieg
e Juviwotatal n énuloupyia kevtpwv AEE (Class I; Level of Evidence B). H
oOpyavwaon Toug e€aptatal ano Ta Tomka dtabeoiua peoa.
* To acBevodopo Ba MPEMEL va TTAPOLKAUITTEL VOOOKOUELD TTOU HEV £XOUV
TOL LEOQL AVTLULETWTILONC TwV AEE Kol va petaaivel oto mANCLECTEPO
VOOOKOMELDO pe Suvatotnta ofeioc aviipetwrniong twv AEE (Class I; Level

of Evidence B).
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Yrodoyxn ota TEN

* OL aoBeveic pe umtoPiat AEE £xouv tnv idla mpotepatotTnTa e
autouc ue OEM R coBapo Tpavpa, aveéapTnTo OO TN
cofapoTNTa TOU VEUPOAOYLKOU EAAELLUATOC

*ApXLKN €KTLUNON: airway, breathing, and circulation (ABCs),
eKTipnon veupoAoyikoU eAAeippatoc (NIHSS).

[Mpwiun Kwvntomoinon tn¢ opadac oé€oc AEE, evepyomoinon

NPWTOKOAAWV.
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EvbodpAEBra OpoufoAuon

NINDS rtPA Stroke Trial (FDA €ykplon to 1996):

v' 624 aoBeveic pe woxautko AEE éhafav placebo ) evéodAeBiwce rtPA (0.9 mg/kg IV, maximum
90 mg) péoca o€ 3 WPEG Ao TNV EvOPEN TWV CUMMTWHATWV: avénon mbavothtwy BeTIKNG
gkBaonc (mAnpnc n oxedov mAnpng anokataotaon otouc 3 pnveg, OR, 1.9; 95% Cl, 1.2-2.9)

v' EvSokpavia atpoppayia 0to 6.4% twv acdevwv rtov éAapav rtPA kat 0.6% Twv acOsvwv mou

gé\afBav placebo

v' Bvntétnta napopoLa otig U0 opddec otouc 3 UAVES (17% versus 21%) kat otov 1 xpovo

(24% versus 28%)

ECASS | kot ECASS 1I, ATLANTIS A kot ATLANTIS B mapopola amoteAEoUATA OTO
napabupo <3 wpeg

*NEngJ J Med, 1995
*Hacke et al, JAMA, 1995
*Hacke et al, Lancet, 1998
*Clark et al, Stroke , 2000
*Calrk et al, JAMA, 1999
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Mpwtn enionun £€ykpion tovu tPA otnv Evpwmnn
* To 2002, n European Medicines Evaluation Agency eykpivel tnv evéoPpAEPLa
gyxuon rtPA yLa tTnv avILUETWTTLON TOU 0EE0C LOXOILULKOU EVTOC 3 WPWV Ao TNV
EVOPEN TWV CUUMTTWHATWY HLE TNV PpoUTtoBeon tng eknmovnong tng ECASS Il
Kall TG eyypadnc twv aocBevwv otn Pacn dedopevwy Safe Implementation of

Thrombolysis in Stroke-Monitoring/Observational Study (SITS-MOST).

e SITS-MOST peAétnoe 6483 acBeveic mMouU AVTILETWTLOTNKAV EVTOC 3 WPWV OE
285 kevtpa o€ 14 YwPECG MAYKOOULOG: 1.7% CUMMTWHOTIKA atpoppayia otig 24
wpEeG kat 11.3% Bvnrotnta otoug 3 MNVEG, CUYKPILOLUA E TIG KALVIKEG LEAETEG.

(Wahlgren et al, Lancet, 2007)
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Off-label xpnon

Me navw anod 15 xpovia eumnepiog otn OpopPoAuvon, Kamola KEVIpa aveédepay Ta AMOTEAECUATA
¢ “off-label” BpoupoAuvonc.
v nAkwwpévol (>80 years)
MkpO EAAELUOL
Toxewg BEATIOUUEVA CUUTTTWHATA
YoBoapn gyxelpnon i Tpalpa TOUG TPONYOUEVOUC 3 LAVEG

A0 TOU OTOUATOG OVTUTNKTLKA

N S S S AN

LoXopLkd AEE toug teAeutaioug 3 PAVEG

Ta anoteAéopata oUVOALKA RTAV KAAUTEPO OTOUC 0LOBDEVEIG TTOU AVTIUETWTTLOTNKAV UE

BpouBoAuon os oxeon e to placebo

H ouxvotnta twv evéokpaviakwy atpoppaylwv dev avfROnke og autol¢ Toug aoBeveig
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Awevpuvon Bgparmneutikol mapaOupov rtPA iv

e ECASS I, ECASS II, ATLANTIS A, kat ATLANTIS B clinical trials peA€tnoav tn
xpnotpomoinon tou evoopAEPLou rtPA pEXpL TG 5-6 WPEC.

1847 aoBeveic oto 3- to 6-wpwV XPOoVLKO tapdBupo

MetavaAvon: 0dpeNoC TG Gepanstaq oto 3-to 4.5- wpwv napabupo, 1000
oTnv avénon tng meavorntaq APLOTOU ATOTEAECUOTOC OCO KAl OTN
OUVOALKN avarmnpla ou oxetiletal pe to AEE.

e 2710 3-t0 4.5-wpwV XPOVLKO apABbupo, N MAPEYXULATLKN aLpoppayia LETA
T OpouBoAuon Atav 5.9% versus 1.7% tou placebo, aAld n Ovntotnta
dev avéndnke (13% versus 12%)

e Oetkn €kBaon (mrS<3) otouc 3 pnveg oe oxeon Ue to placebo:

v" rtPA gkkivnon éyxvonc 3 pe 4.5 hours ano tnv évapén twv cupmtwudtwy OR
1.40 (95% Cl, 1.05-1.85)
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Alsvpuvon Bepamnevtikov ntapadbupovu rtPA iv:

ECASS Il trial

ECASS Il trial: 0delocg tou iv rtPA oto 3- to 4.5-wpwv XPOVLKO
nopabupo
v 3.0 pe 4.5 wpeg amod TNV EVopEn TwWV CUMTTTWHATWY TUXOLOToinon
npoc¢ intravenous rtPA (n=418) ) placebo (n=403).

v Aoor] 0.9 mg/kg (maX|mum of 90 mg), 10% apxLko bolus, To utoAoLmno
gyxuon evtog 1 wpag

v" ArtokAeiotnkoav: >80 stwv, apxtkd NIHSS score >25, oo Tou 0TOUATOC
QVTUTNKTKA (akopa kot pe INR <1.7), cuvduaouog nmponyovpuevou AEE
Kol 2A

e AnoteAeoparta:

v/ SUUTTWHATLKA EVOoKpavIaKA atpoppayia os 10 aioBeveic mou
g aBav rtPA (2,4%) kat 1 mou €Aafe placebo (0.2%); OR, 9.85; 95% Cl,
1.26—77.32; P=0.008)

v' OVNToTNTO ITOPOHUOLA OTLE 2 OHUADEC

v ApLoto anotéAecpa otic 90 nuépeg (MRS score 0-1): rtPA (52.4%)
placebo (45.2%; OR, 1.34; 95% Cl, 1.02—-1.76; risk ratio, 1.16; 95% Cl,
1.01-1.34;P=0.04).

v 'H cuvoAikr Ostikn) ékBaon, 1.28; 95% Cl, 1.00-1.65)
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IST-3

e (IST-3), peyaAUtepn tuyatomotnuevn, placebo-controlled peA£tn tou iv rtPA

* 3035 aoBeveic mou TuxaLomolBnkav EVTOE 6 WPWV ATIO TNV EVAPEN TWV OUUMTWHUATWY

e  Kpunplo emAoyr¢ mopopoLa LE TtPONYOUMEVECG LEAETEC TOU rtPA ocuv: Xwpig Avw opLo nAtkiag Kot
o Stevpupéva opla Al

* [lpwtoyevég kataAuTtiko onueio, an Oxford Handicap Score of 0 to 2 ({wvtavog kat aveEaptntog)
OTOUG 6 MAVEC, 0To 37% TwV 0.oBevwv Tou rtPA group versus 35% oto control group (OR, 1.27; 95%
Cl,1.10-1.47; P=0.001).

*  JTc 7 nuEpes, Bavatndopa n pn evbokpaviakn atpoppayia oto 7% versus 1% rtPA 1) placebo
avtiotoa

* Neploootepol Oavarol otig 7 nuéEPEG otnv opada Oeparneia (11%) amnod to control group (7%;
adjusted OR, 1.60; 95% Cl, 1.22—-2.08; P=0.001), aAAd otou¢g 6 uAveG 27% Twv alcBevwv KatéAnéov

KOLL OTLG 2 OMASEG
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Inclusion and Exclusion Characteristics of Patients With Ischemic Stroke Who
Could Be Treated With IV rtPA Within 3 Hours From Symptom Onset

Inclusion criteria
Diagnosis of ischemic stroke causing measurable neurological deficit
Onset of symptoms <3 hours before beginning treatment
Aged =18 years

Exclusion criteria
Significant head trauma or prior stroke in previous 3 months
Symptoms suggest subarachnoid hemorrhage
Arterial puncture at noncompressible site in previous 7 days
History of previous intracranial hemorrhage
Intracranial neoplasm, arteriovenous malformation, or aneurysm
Recent intracranial or intraspinal surgery
Elevated blood pressure (systolic >185 mm Hg or diastolic =110 mm Hg)
Active internal bleeding
Acurte bleeding diathesis, including but not limited to
Platelet count <100 000/ mm?

Heparin received within 48 hours, resulting in abnormally elevated aPTT greats
than the upper limit of normal

Current use of anticoagulant with INR >1.7 or PT >15 seconds

Current use of direct thrombin inhibitors or direct factor Xa inhibitors with
elevated sensitive laboratory tests (such as aPTT, INR, plateler count, and ECT,;
TT; or appropriate factor Xa activity assays)

Blood glucose concentration <50 mg/dL (2.7 mmol/L)
CT demonstrates multilobar infarction (hypodensity =1/3 cerebral hemisphere
Relative exclusion criteria

Recent experience suggests that under some circumstances—with careful
consideration and weighting of risk to benefit—patients may receive fibrinolytic
therapy despite 1 or more relative contraindications. Consider risk to benefit of
IV rtPA administration carefully if any of these relative contraindications are
present:

Only minor or rapidly improving stroke symptoms (clearing spontaneously)
Pregnancy

Seizure at onset with postictal residual neurological impairments

Major surgery or serious trauma within previous 14 days

Recent gastrointestinal or urinary tract hemorrhage (within previous 21 days)
Recent acute myocardial infarction (within previous 3 months)

+'7 METROPOLITAN
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Additional Inclusion and Exclusion Characteristics of Patients With Acute
Ischemic Stroke Who Could Be Treated With IV rtPA Within 3 to 4.5 Hours From
Symptom Onset

Inclusion criteria

Diagnosis of ischemic stroke causing measurable neurological deficit

Onset of symptoms within 3 to 4.5 hours before beginning treatment
Relative exclusion criteria

Aged >80 years

Severe stroke (NIHS5=25)

Taking an oral anticoagulant regardless of INR

History of both diabetes and prior ischemic stroke

+ INR indicates international normalized ratio; IV, intravenous; NIHSS,
National Institutes of Health Stroke Scale; and rtPA, recombinant
tissue plasminogen activator.

Sterile water!
injection

50 ml

to be used to
reconstitute

Actilyse®
50 mg

Actilyse®
50 mg

For i.v. infusion
HK-30511
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* Intravenous rtPA (0.9 mg/kg, maximum dose 90 mg) is recommended for selected patients
who may be treated within 3 hours of onset of ischemic stroke (Class I; Level of Evidence A).
Physicians should review the criteria (which are modeled on those used in the NINDS Trial) to

determine the eligibility of the patient.

* Intravenous rtPA (0.9 mg/kg, maximum dose 90 mg) is recommended for administration to
eligible patients who can be treated in the time period of 3 to 4.5 hours after stroke
onset (Class I; Level of Evidence B). The eligibility criteria for treatment in this time period are
similar to those for people treated at earlier time periods within 3 hours, with the following
additional exclusion criteria: patients >80 years old, those taking oral anticoagulants
regardless of INR, those with a baseline NIHSS score >25, those with imaging evidence of
ischemic injury involving more than one third of the MCA territory, or those with a history of

both stroke and diabetes mellitus.



Table 1. Contraindications and Warnings

Abbreviation Definition Contraindication Warning
Age/Medical History
Age =80 Aged over 80 EU-L EU-G, US-L (>75)
Stroke & Diabetes History of previous stroke and diabetes mellitus EU-L
Hemostasis
Single Antiplatelets Use of prior single antiplatelets* EU-L/G
Dual Antiplatelets Use of prior dual antiplatelets* EU-L/G
0AC Use of prior oral anticoagulation* EU-L, US-L
OAC&INR<1.7 Oral anticoagulation and INR <1.71 EU-L, US-L
0AC & INR =1.7 Oral anticoagulation and INR > 1.71 EU-L, US-L/G
INR =1.7 International Normalized Ratio > 1.71 US-L
APTT =39 Activated partial thromboplastin time =39 seconds without recent US-L (stop treatment)
use of heparint
Platelets <100 Platelet count <100 giga/Lt EU-L, US-L/G EU-G
Glucose/BP
Glucose =400 Glucose level =400 mg/dL, respectively, 22.2 mmol/Lt EU-L EU-G, US-L
Glucose =180 Glucose level =180 mg/dL, respectively, 10 mmol/Lt EU-G
Glucose <50 Glucose level <50 mg/dL, respectively, 2.8 mmol/Lt EU-L, US-G EU-G, US-L
BPSYS =185 Systolic blood pressure =185 mm Hg EU-L/G, US-L/G
BFDIA =110 Diastolic blood pressure =110 mm Hg t EU-L/G, US-L/G
IV Antihypertensives Use of intravenous antihypertensives on the day of enrolmentt EU-L
CT Findings
Early Changes Edema, dense middle cerebral artery sign, loss of insular ribbon, lenticular
hypodensity, acute infarction, sulcal effacement, or ASPECT-score of 8 or 9§
Major Early Changes Mass effect, infarction of >1/3 of the middle cerebral artery territory, midline shift, or EU-L, US-G (=1/3) US-L
ASPECT-score of <7§
ASPECT <7 ASPECT-score of <7§ Frank et al, VISTA collaborators, Stroke 2013
NIHSS
NIHSS >22 NIHSS of »221 EU-L (>25) Us-L/G
NIHSS <b Minor deficit, arbitrarily defined as NIHSS <6 t EU-L, US-G US-L
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Control ARteplase OR (95% CI) CMH
Age/Medical History : p-value

Age =80 1384 421 C 1.40(1.14-1.70) 0.0002
Stroke & Diabetes 566 106 C 1.50(1.03-2.18) 0.0262
Hemostasis
Single Antiplatelet 970 656 1.42(1.19-1.70) 0.0001
Dual Antiplatelets 83 M

OAC 380 68 -
OAC & INR =1.T 119 aa <
OAC & INR >1.7 134 14 —
INR >1.7 197 138 -

APTT >39 137 139 C

Platelets <100 106 10

1.32 (0.83-2.10) 02178
220(1.12-4.32) 0.0192 |
1.53 (0.57-4.15) 0.TB0&

1.21(0.82-1.78) 0.2398 '

1.57 (1.02-2.41) 0.0008 —z - =
140(043453) 02156 T ——

S e —
e e —
0.80(0.45-1.42) 05351 @
e
e T t—
T ——
==|===

LVARLVA

Glucose/BP
Glucose =400 17 6 1.06 (0.19-5.91) 03173 —=mmmm———nr e
Glucose >180 637 242 - 1.50 (1.15-1.97)  0.0019 SRS e e ——
Glucose <50 4 5 » 6.51(0.45-93.34) 0.3173 == s ——
BPSYS 2185 992 246 - 1.29(1.00-1.66) 0.0093 2T e
BPDIAZ110 443 114 . 1.74(1.20-253) 00078 2= e,
IV Antihypertensives 307 465 - 1.24 (0.96-1.61) 0.0312 S S e
CT Findings
Early Changes 211 627 - 2,60 (1.93-3.49) <0001 o —
Major Early Changes 39 137 —— 246(1.28-472) 00147 S e
ASPECT s7 26 89 [ —B73(121-613) 0.1077 S
NIHSS Frank et al,
NIHSS >22 458 162 S 157 (112218) 0,005 VISTA
NIHSS <6 349 32 — 0.97 (0.50-1.87) 0.7615 | = —
Al 6858 2755 & 144(133156) <0001 S —e——mmm  cOllaborators,
0102 05 1 2 5 10 Ooos s =8 @ Stroke 2013
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Safety and Outcomes of Intravenous Thrombolysis in ‘
Stroke Mimics

A 6-Year, Single-Care Center Study and a Pooled Analysis of
Reported Series

Georgios Tsivgoulis, MD; Andrei V. Alexandrov, MD; Jason Chang, MD; Vijay K. Sharma, MD;
Steven L. Hoover, MD; Annabelle Y. Lao, MD; Wei Liu, MD; Elefterios Stamboulis, MD;
Anne W. Alexandrov, PhD; Marc D. Malkoff, MD; James L. Frey, MD

Background and Purpose—Efforts to increase the availability and shorten the time delivery of intravenous thrombolysis
in patients with acute ischemic stroke carry the potential for tissue plasminogen activator administration in patients with
discases other than stroke, that is, stroke mimics (SMs). We aimed to determine safety and to describe outcomes of
intravenous thrombolysis in SM.

Methods—We retrospectively analyzed stroke registry data of consecutive acute ischemic stroke admissions treated with

intravenous thrombolysis over a 6-year-period. The admission National Institutes of Health Stroke Scale score, vascular

risk factors, ischemic lesions on brain MRI (routinely performed as part of diagnostic work-up), and discharge modified

Rankin Scale scores were documented. Initial stroke diagnosis in the emergency department was compared with final

discharge diagnosis. SM diagnosis was based on the absence of ischemic lesions on diffusion-weighted imaging

sequences in addition to an alternate discharge diagnosis. Symptomatic intracranial hemorrhage was defined as brain
imaging evidence of intracranial hemorrhage with clinical worsening by National Institutes of Health Stroke Scale score
increase of =4 points.

Rtsults—lmmvcnous lhrombolysu was admmmcred in 539 patients wnh acute i

66+ 1 5 O of o : chasn 5w

mic stroke (55% men:; mean age,
ory5% CI, 7.9% to 13.3%).

Conclusions—Our smglc-ccmcr data indicate favorable mfct) and outcomes of intravenous thrombolysis administered to
SM. (Stroke. 2011;42:1771-1774.)



ITPA for Cerebral Ischemia within 3 Hours of Onset-Changes in Outcome Due to Treatment
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Changes in final outcome as a result of treatment:

@ Normalornearlynomal”  Oaver, J. L.&Kalafut, M. (2011).

O e mdortimio Thrombolytic Therapy in StpS average equivalent of 1

@ Worse [Internet]. Medscape. Available

@ Severely disabled or dead

G b from: http://emedicine.medscape ... ot al, Lancet, 2010
No early worsening with brain bleed«Ep m/a rt|C|e/1 160840

— Early worsening with brain bleeding



http://emedicine.medscape.com/article/1160840
http://emedicine.medscape.com/article/1160840
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Does “Time Is Brain’ Also Mean ‘““Time Is Clot”?

Time Dependency of Tissue-Type Plasminogen Activator-Induced
Recanalization in Acute Ischemic Stroke

Georgios Tsivgoulis, MD, PhD, MSc, FESO; Andrei V. Alexandrov, MD

able. They also serve as a reminder that the current mantra “Time
1s Brain™ can also mean “Time 1s Clot™ (ie]clot maturation|mak-
Ing 1t more resistive to treatment). Therefore, better, faster, and
safer reperfusion therapies'®'® should be expeditiously tested in
ongoing pivotal trials for us to be able to help more patients at
centers of all levels of care and in the nick of time.

Stroke, 2014
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* QOTO00 UE TNV iv BpouBOAUCH TA TTIOCOOTA EMAVALUATWONG TIOPAUEVOUV CXETLKA XOLNAQL.
e Avutopartn (24.1%), iv OpopuBoAvon (46.2%), iv BpouoAucn+TCD (66.2%), evbaptnpLokn
BpoupoAuon (63.2%), cuvduacpog iv/ia (67.5%), unxavikn (83.6%).
* 14 kaL55% yla tnv €o0w KapwTtida Kot tn pEon eykedaAlkn aviiotolya Le iv BpopufoAuon
*  Recanalization matters:
—  KaAod Aettoupyiko anotédeopa OR 4.43 (95% Cl, 3.32 to 5.91)

— Ovnrtotnta otoug 3 unveg petwpévn OR 0.24 (95% Cl, 0.16 to 0.35)

— Noapoépola cupntwuatikny evbokpaviakn atpoppayia OR 1.11 (95% Cl, 0.71 to 1.74)

Recanalization Rate

W Spontanecus O Spoataneous >24h OIV @IV TCD Monitor OIA B Combined IVIA OMechanical | Rha & Shaver, Stroke, 2007
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* 126 aoBeveic rtPA povo n rtPA+TCD
*  49% twv a.cOEVWV PE EMAVALUATWON £VTOC 2 WPwV KE iv rtPA kot TCD versus
30% povo ue iv rtPA (P=0.03)
e Evbdokpaviokn atpoppayic oto 4.8% ko otic SU0 opAdEeC

2Touc 3 uNVeG 42% ka 29% avtiotowya modified Rankin score 0-1 (P=0.2)



Real-time Validation of Transcranial Doppler Criteria in
Assessing Recanalization During Intra-arterial Procedures
for Acute Ischemic Stroke

An International, Multicenter Study

Georgios Tsivgoulis, MD; Marc Ribo, MD: Marta Rubiera, MD; Spyros N. Vasdekis, MD;
Kristian Barlinn, MD: Dimitrios Athanasiadis, MD; Reza Bavarsad Shahripour, MD:;
Sotirios Giannopoulos, MD: Elefterios Stamboulis, MD; Mark R. Harrigan, MD;
Carlos A. Molina, MD; Andrei V. Alexandrov, MD

Conclusions—At laboratories with high-interrater reliability, TIBI criteria can accurately predict brain recanalization in real
time as compared with thrombolysis in myocardial infarction angiographic scores.  (Stroke. 2013;44:394-400.)

TIBI Grade I 1 C TIBI Grade V
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TIMI grade III




Benefit to Risk Ratio, BRR

‘Table 1. Baseline characteristics of inchuded studies.

6-
TAAIS (Tenecteplase 0.25) gy |
TAAIS (Tenecteplase 0.10) ®Endovascular
= |V Thrombolysis
5 - #TCD Sonolysis
A Placebo/SOC
4
3 ! '
CLOTBUST 4 Tenecteplase (tPA)
% Synthesis Expansion
2 ® NINDS o oAl L
eSynthesis Expansiog SWIFT (Solitai
CLOTBUSTy  ®Synthe o Mo @SWIFT (Solitair@R Rescue
ulti-MERCI
11 “ oA NINDS® MSTH P RGACT 18 PROATY!
Al Renumbra P ®TREVO 2(Tr |
dERCI™ @ ,BRERCT Il PROACT |
TREVO 2 (Merci) SWIFT (MerciT s - -:mgzesc.u?m
MR Rescue i
0 T 12 T T T T
0 1 2 3 4 5 6

Time to Intervention (Hours)
OTT, onset-to-treatment time, NIHSS, National Insttute of Health Stroke Scale; 90d mRS, modified Rankin Scale at 90 days; TCD, transcrania
Doppler; IV, intravenous; 1PA, alteplase; TNK, tenaecteplase; UK, urokinase; SOC, standard of care; IA, intra-artenal; MY, mechanical thrombecto
my.
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Mnxavikn OpopBektoun

Mpwtng yeviag retrievers: Merci and Penumbra
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AevtepnC yeviac (stent retrievers): Solitaire and Trevo
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[PIN... KAI META

Castano et al Interv Neuroradiol. 2009
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Solitaire

A thrombus retrieved with a single pass of the Solitaire™ AB device

Castano et al Interv Neuroradiol. 2009
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Enddyascular Therapy after Intravenous t-PA versus t-PA/Alone
for Strc

Joseph P. Brodyick, M.D., Yuko Y. Palesch, Ph.D., Andrew M. Demchu .D., Sharon D.
Yeatts, Ph.D., Po®a Khatri, M.D., Michael D. Hill, M.D., Edward C. Jauchyf M.D., Tudor G.

Jovin, M.D., Bernar§Yan, M.D., Frank L. Silver, M.D., Ridiger von KyfMmer, M.D., Carlos A.

Molina, M.D., Bart M. Bgmaerschalk, M.D., Ronald Budzik, M.D., Wa#ne M. Clark, M.D.,
Osama 0. Zaidat, M.D., W. Malisch, M.D., Mayank Goyal, M. Wouter J. Schonewille,
M.D., Mikael Mazighi, M.DN\Ph.D., Stefan T. Engelter, M.D., Craif Anderson, M.D., Ph.D.,
Judith Spilker, R.N., B.S.M., Ngnice Carrozzella, R.N., B.A., R {Fl]l Harla..l Ftynkhorst,
R.N., B.N., L. Scott Janis, Ph.LgRenée H. Martin, Ph.D., LyfMa STe pd Thomas
A. Tomsick, M.D. for the Interverfonal Management of Frolle (IMS) Il Investngatars

Abstract
BACKGROUND—Endovascular therapy Wyncreagfioly used after the administration of
intravenous tissue plasminogen activator (1-P Y0 patients with moderate-to-severe acute
ischemic stroke, but whether a combined apprg@fgis more effective than intravenous t-FA alone
i5 UnNCErtain.

METHODS—We randomly assigned elyfble patients Who had received intravenous i-PA within
3 hours after symptom onset to receivgflidditional endova¥glar therapy or intravenous i-PA alone,
in a 2:1 ratio. The primary outcomegfeasure was a modifiedNQankin scale score of 2 or less
{indicating functional independegf) at 90 davs (scores range Mgn 0 to 6, with higher scores
indicating greater disability ).

RESULTS—The study wgffstopped early because of futility after 63 participants had undergone
randomization (434 patighs to endovascular therapy and 222 fo intraverfs i-PA alone). The
proportion of partici with a modified Rankin score of 2 or less at 90 d9gs did not differ
significantly accorde to treatment (40.8% with endovascular therapy and 3% with
intravenous i-PAgfbsolute adjusted difference, 1.5 percentage points; 95% coniWgnce interval
[CI], =6.1 to Y, with adjustment for the National Institutes of Health Stroke ScalNIHSS] score
[E=19, indigMing moderately severe stroke, or 220, indicating severe stroke]), nor woRg there
significag@fifferences for the predefined subgroups of patients with an NIHSS score of ) or
higher '8 percentage points; 95% CIL, —4.4 to 18.1) and those with a score of 19 or lowerNg1.0
perggitage point, 95% CI, =10.8 1o E.8). Findings in the endovascular-therapy and intraveno®y -
Pgaroups were similar for mortality at 90 days (19.1% and 21.6%, respectively; P = 0.52) and\ge

Froportion of patients with symptomatic intracerebral hemorrhage within 30 hours after initiation
of t-PA (6.2% and 5.9%, respectively; P = 0.43).
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Erflovascular Treatment for Acute Ischemic Stroke

Aﬂanm iccone, M.D., Luca Valvassori, M.D., Michale Nichelatti, Ph.D., Annalighl Sgoifo,
g Sterzi, M.D.. and Edoardo Boccardi, Mgo. for the

Stroke Unit anc¥ =Sariment of Neurology (A.C.. A.S., R.S.), the Neurointervegffonal Unit and
Department of NeS\gradictogy (L., E.B.), and the Biostatistics Service angfematalagy
Department (M.N.), Mguarda Ca’ Granda Hospital, Milan; the Stroke Unijgfhd Department of
Neuralogy, Carlo Pom3Ngospital, Mantua (4.C.); and the Epidemiologygffid Medical Statistics
Section, Department of Fglth Sciences, University of Pavia, Pavia (P) — all in laly

Abstract

BACKGROUND—In paticnis Wb schemic stroke, endovasgllar treatment results moa higher
rate of recanalization of the affecte®gerebral artery than syglfmic mtravenous thrombolytic
therapy. However, comparison of the Sgpical efficacy o two approaches is needed.

METHODS—W ¢ randomly assigned 36.gateents wigfl acute ischemic stroke, within 4.5 hours
after onset, 1o endovascular therapy [ intraandgal gg@bmbolysis with recombinant tissee
plasminogen activator [-PA], machanical clot Qupiion or retrieval, or a combination of these
approaches) or intravenous -FA. Treatmenis g8y be given as soon as possible afier
randomization. The primary outcome was gfvival of disahility (defined a5 a modified Rankin
score of 0 or | on a scale of O to &, with indicating ndgmpioms, | no clincally significant
disability despite symptoms, and & deght) at 3 maonths.

RESULTS—A wotal of 18] paticg were assigned to receivepdovascular therapy, and 181
intravenows -FA, The median g@fic from stroke onset to the st treatment was 3.75 hours for
endovascular therapy and 2. JPhours for infravenous i-PA (P<0.00% At 3 months, 35 patients in
thi endovascular-therapy g@fup (30.4%) and 63 in the intravenous -89 growp { 34_8%) were alive
without disability {oddsglftio adjusted for age, sex, stroke severity, and Rgial fibrillation sistes at
baseline, 0.71; 95% ggfihidence interval, 044 to 1.14; P=0.16). Fatal or nSgfatal symptomatic
intracranial hemorgoe within 7 dayvs eccwrred in 6% of the patients in cach Woup, and there were
e signifecant digfrences between groups in the rates of other serious adverse cRgois or the case
fatality rate.

CONCLUSAONS—The results of this rial i patienis with acute ischemic stroke mdMgte that
endovasdlar therapy is ot superior o standard treatment with intravenows -PA. (Fund v the
[taliggfhledicines Agency, Clinical Trials gov number, NCTOOG40367.)

[ntravenous recombinant tissue plasminogen activator (-PAJ is the standard treatme o
acute ischemic stroke, but mone than half the reated patients do not recover completely
die.! Alternative treatmends, such as endovascular reaiment, have been used for many yea)

Asg compared with endov ascular treatment, vtravenows thrombolysis B associated with a
lousr rrahahilife of recanalizatinne=2 [ 440 of rooee with introvsnnne 2P A we w2004 axih
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A Trial of Imaging Selection and Endovascular Treatmepf for
Ischemi\Stroke

Chelsea S. KidweN, M.D., Reza Jahan, M.D., Jeffrey Gornbein, Dr.P.5¢” Jeffry R. Alger,
Ph.D., Val Nenov, PIND., Zahra Ajani, M.D., Lei Feng, M.D., Ph.D., BFett C. Meyer, M.D.,
Scott Olson, M.D., LeeW, Schwamm, M.D., Albert J. Yoo, M.D. Jfandolph S. Marshall, M.D.,
Philip M. Meyers, M.D., Digep R. Yavagal, M.D., Max Winterg# A.D—Juds , R.N.,
Sidney Starkman, M.D., andYeffrey L. Saver, M.D. fo @" RESCUE Investigators

Abstract

BACKGROUND—Whether brain ima¥ge can 1degflty patients who are most likely to benefit
from therapies for acute 1schemice stroke amyavhggfer endovascular thrombectomy improves
clinical outcomes in such patients remains ung)ar.

METHODS—In this study, we randomlyfssigne®gatients within 8 hours after the onset of large-
vessel, antenor=circulation strokes to gfdergo mecharMgal embolectomy (Merc1 Retriever or
Penumbra System) or receive stanggd care. All patients Wgderwent pretreatment computed
tomography or magnetic resongg®e imaging of the brain. RaJomization was stratified according
to whether the patient had a gfforable penumbral pattern (subsfgtial salvageable tissue and small
infarct core) or a non-pe bral pattern (large core or small or ab®gat penumbra). We assessed
outcomes using the Y045y modified Rankin scale, ranging from 0 (ngymptoms) to 6 (dead).

RESULTS—Amgfc 118 eligible patients, the mean age was 63.5 vears, Wg mean time to
enrollment wag#. 5 hours, and 58% had a favorable penumbral pattern. RevaMglanzation in the
embolectomgd sroup was achieved in 67% of the patients. Ninety-day mortality Wgs 21%, and the
rate of syfMptomatic intracranial hemorrhage was 4%; neither rate differed across ggps. Among
all pagg¥nts, mean scores on the modified Rankin scale did not ditfer between embolecgny and
stggfard care (3.9 vs. 3.9, P =0.99), Embolectomy was not supenor to standard care in pRgnts

th either a favorable penumbral pattern (mean score, 3.9 vs. 3.4, P =10.23) or a nonpenumMNgl
pattern {mean score, 4.0 vs. 4.4, P=10.32). In the pnmary analysis of scores on the 90-day
maodified Rankin scale, there was no interaction between the pretreatment imaging pattern and
treatment assignment (P =0.14).
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Background & Purpose: After numerous attempts to prove efficacy for
endovascular treatment of ischemic stroke, a series of recent randomized-
controlled clinical trials (RCTs) established fast mechanical thrombectomy
(MT) as a safe and effective novel treatment for emergent large vessel
occlusion (ELVO) in the anterior cerebral circulation.

Methods: We reviewed 5 recent RCTs that evaluated the safety and
efficacy of MT in ELVO patients and captured available information on
recanalization/reperfusion, symptomatic intracranial hemormhage (sICH),
clinical outcome and mortality. MT was performed with stenttrievers (ST),
aspiration techniques or a combination of these endovascular approaches.
We applied meta-analytical methodoloay to evaluate the pooled effect of
MT on recanalization/reperfusion, sICH, functional independence (modified-
Rankin-Scale score of 0-2) and three-month mortality rates in comparison
to best medical therapy (BMT).

Results: MT was associated with increased likelihood of complete
recanalization/reperfusion (RR: 2.22; 95%CI: 1.89-2.62; p<0.00001) and
three-month functional independence (RR: 1.72; 95%CI: 1.48-1.59;
p<0.00001) without any heterogeneity across trials (12=0%). The absolute
benefit increase of MT for complete recanalization/reperfusion and
functional independence was 44 (NNT=2) and 16 (NNT=6) respectively. MT
was not associated with increased risk of three-month mortality (15% with
MT vs. 19% with BMT) and sICH (4.6% with MT vs. 4.3% with BMT), while
small heterogeneity was detected across the included trials (12<25%).
Conclusions: MT is a safe and highly effective treatment for patients with
ELVO in the anterior circulation. For every 6 ELVO patients treated with MT
three more will achieve complete recanalization at 24 hours following
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Table 1

Inclusion crteria across different randomized-controlled clinical trials (RCTs).

RCT Time Affected Lowest  Age Neuroimaging Lowest
window Arteries NIHSS  Limit ASPECTS
(hours)
MR CLEAN TICA. M1,
<6 2 - CT/ICTA -
M2, Al A2
ESCAPE CT/CTA/CTA
<12 TICA, M1 6 - Multiphase 6

(for collaterals)

EXTEND-IA TICA. M1, CT/ICTAI/ICTP
<6 - - -
M2 (for mismatch)
SWIFT CT/CTA/MRA/
TICA. M1,
PRIME <6 8 <80 MRP/CTP 6
M2
(for Infarct core)
REVASCAT CT/CTA 7(CT
<8 TICA, M1 6 <80

(MRA/DSA) 6 (DWI)
TICA: terminal intemnal carotid artery, M1, M2 branches of the middle cercbral artery, A1, A2
branches of the anterior cerebral artery, NIHSS: National Institutes of Health Stroke Scale,

ASPECTS : Alberta Stroke Program Early CT score, DWI diffusion weighted imaging.
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@ n:cnnaliznlim)lmﬁmd by a modified Thrombolysis in Cerebral Infarction

(TICI) score 2b or 3 at the end of mechanical thrombectomy (2

-_|.I1d

invasive neurcimaging 24-27 hours later (4® and 5" column).

and 3™ column) and by non-

Clinical Tral MT BMT MT BMT
MR CLEAN 11¥196 (39%) N/A 141/187 (715%)* 68/207 (33%)*
ESCAPE 11¥156 (72%) N/A N/A N/A
EXTEND-1A 2529 (86%) N/A 3335 (M%) 13/35 (43%)*
SWIFT PRIME T¥83 (85%) N/A 3364 (83%)** 21/52 (40%)**
REVASCAT 67/102 (66%) N/A NIA N/A

MT: mechanical thrombectomy

BMT: best medical therapy

N/A: non-applicable

¥ Recanalization shown in brain CTA/MEA at 24 hours.

Perfusion/ME perfusion at 27 hours. N/A: not available

** Reperfusion shown in brain CT

H O §

P
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Table 4.

@fﬂl’ctiﬂn volume at E@er treatment measured with CT in MR CLEAN tnal

and with CT or MRI in SWIFT PRIME and REVASCAT trials.

Clinical Trial MT BMT p
(mean, 95% CI) {(mean, 95% CI)

MR CLEAN 49ml (22-96) 79ml (34-125) <0.01

ESCAPE N/A N/A -

EXTEND-IA N/A N/A -

SWIFT PRIME 32ml (0-503) 35ml (0-407) 0.09

REVASCAT 16ml (8-59) 39ml (12-87) 0.02

MT: mechanical thrombectomy

BMT: best medical therapy
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Figure 3.

Trombectomy Tx  Cornventional Tx Risk Ratio Risk Ratio
Study or Subgroup Events Total BEvents Total Weigm IV, Random, 95% CI IV, Random, 95% CI
ESCAPE 6 165 4 150 19.3% 1.36(0.39,4.74)] -
EXTEND-IA 0 35 2 35 35% 0.20 [0.01,4.02)
MR CLEAN 18 233 17 267 61.7% 1.21 [0.64, 2.30) ——
REVASCAT 5 103 2 103 11.8% 2.50([0.50,1259] -
SWIFT-PRIME 0 98 3 97 3.7% 0.14[0.01,2.70)
Total (95% CI) 634 652 100.0% 1.17 [0.66, 2.07) <
Total events 29 28
Heterogeneity. Tau*= 0.03; Ch*=4.22, df= 4 (P=0.38); F= 5% } t t }
Test for overall effect: Z=055(P =0.58) 0.1 01 1 £0 100

Favours Thrombectomy Tx Favours Conventional Tx

Figure 3.

Association of mechanical thrombectomy (vs. best medical therapy) with the likelihood of

symptﬁmat@anial hem(@d(}l) across different RCTs.
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Figure 4.

Trombectomy Tx  Comventional Tx Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
ESCAFPE 87 164 43 147 27.0% 1.81[1.36, 2.42] =
EXTEND-1A 25 35 14 35 109% 1.79[1.13, 2.82] ®
MR CLEAN 76 233 51 267 23.9% 1.71[1.25, 2.32] =
REVASCAT 45 103 29 103 15.8% 1.551.06, 2.27] —~
SWIFT-PRIME 549 98 33 93 224% 1.70[1.23, 2.33] =
Total (95% CI) 633 645 100.0% 1.72[1.48, 1.99] -
Total events 292 170
Heterogeneity: Tau®= 0.00; Chi*=0.45, df= 4 (P=0.98), F= 0%

0.5 0.7 1 1.5 2

Test for overall effect: Z=7.02 (P < 0.00001) Favours Conventional Tx Favours Thrombectomy Tx

Figure 4.

Association of _mechanical thrombectomy (vs. best medical therapy) with the likelihood of

functional independence at three months (myodified Rankin Scale score of 0-2) across different
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Figure 5.
Trombectomy Tx  Conventional Tx Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
ESCAPE 17 164 28 147 21.9% 0.54 [0.31, 0.95] —————
EXTEND-IA 3 35 7 35 5.4% 0.43[0.12,1.52)
MR CLEAN 49 233 59 267 41.3% 0.95 [0.68, 1.33] ——
REVASCAT 19 103 16 103 19.4% 1.19[0.65, 2.18] e
SWIFT-PRIME 9 98 12 97 12.0% 0.74 [0.33,1.68]
Total (95% CI) 633 649 100.0% 0.82 [0.60, 1.11] s
Total events 97 122
Heterogeneity: Tau®= 0.03; Chi*= 5.26, df= 4 (P = 0.26); F= 24% 052 045 1:) é 110

Test for overall effect: Z=1.29 (P = 0.20)

Figure 5.

Favours Thrombectomy Tx

Favours Conventional Tx

Association of mechanical thrombectomy (vs. best medical therapy) with the likelihood

@lity at three mo@ross different RCTs.




AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for
the Early Management of Patients With Acute Ischemic

Stroke Regarding Endovascular Treatment

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

The American Academy of Neurology affirms the value of this guideline as an educational
tool for neurologists.

Endorsed by the American Association of Newrological Surgeons (AANS); Congress of Neurological
Surgeons (CNS); AANS/CNS Cerebrovascular Section; American Society of Neuroradiology; and
Society of Vascular and Interventional Neurology

William J. Powers, MD, FAHA, Chair; Colin P. Derdeyn, MD, FAHA, Vice Chair;
José Biller, MD, FAHA; Christopher S. Coffey, PhD; Brian L. Hoh, MD, FAHA;
Edward C. Jauch, MD, M5, FAHA: Karen C. Johnston, MD, MS8c;

5. Claiborne Johnston, MD, PhD, FAHA; Alexander A. Khalessi, MD, MS, FAHA;
Chelzea 5. Kidwell, MD. FAHA; James F Meschia, MD, FAHA;

Bruce Ovbiagele, MD, MSc, MAS, FAHA: Dileep R. Yavagal, MD, MBBS;
on behalf of the American Heart Association Stroke Council

Purpose—The aim of this guideline is to provide a focused update of the current recommendations for the endovascular
treatment of acute ischemic stroke. When there is overlap, the recommendations made here supersede those of previous
cuidelines.

Methods—This focused update analyzes results from 8 randomized, clinical trials of endovascular reatment and other
relevant data published since 2013. It is not intended to be a complete literature review from the date of the previous
cuideline publication but rather to include pivotal new evidence that justifies changes in current recommendations.
Members of the writing committee were appointed by the American Heart Association/American Stroke Association
Stroke Council's Scientific Statement Oversight Committee and the American Heart Association/American Stroke
Association Manuscript Oversight Committee. Strict adherence to the American Heart Association conflict of interest
policy was maintained throughout the consensus process. Recommendations follow the American Heant Association/
American Stroke Association methods of classifying the level of certainty of the treatment effect and the class of evidence.
Prerelease review of the draft guideline was performed by 6 expert peer reviewers and by the members of the Stroke
Council Scientific Statement Oversight Committee and Stroke Council Leadership Committes.



Selected Ellgibility Criterla for Recent Randomized, Clinical Trials of Endovascular Treatments for Acute Ischemic Stroke

Treatment Groups Eligibility
W r-tPA NIHSS  Prestroke  Anticoagulation
Study Active vs Control Eligible  Age.y Time Temitory  Score Function  Coagulopathy  ASPECTS Imaging  Other Imaging
SYNTHESIS 1A drug/any device/ Required 18-80 GhiolAT Any =25  mAS score Exclusion No
Expansion  both vs IV r-tPA -1 criteria
2/3 standand-dose Required, 18-82 ShiolAT By z100r mASscore  Exclusion >1/3 MCA
IV r-tPA+A drug/any <3h 8-9 with 0-2 criteria excluded
device/'both vs IV r-iPA occlusion
MR RESCUE Standard (=IV Hot 18-85 S8hiolATStop Anterior 6-29  mAS score Exclusion Muttimodal
r-tPA)-MERCI or required tyoh circulation 0-2 criteria CTMR for
Penumbra vs standard stratification
(=IV r-tPA)
Standard (=V r-tPA)+lA Hot =18 6hiolaT Anterior =2 Nong Exclusion
UK, r-tPA, device vs requirad circulation critena
standard (=IV r-tPA)
Standard (=V Not =18 12hio ICAMCA =5  Barthelscore Mo exclusion Multiphasa
r-tPAl+stent retriever  required randomization =90 criteria CTAor CT
“recommended” vs perfusion for
standard (=IV r-tPA) detection of
core size and
Collaterals
SWIFT Standard (= Required 18-80 Ghiogroin  ICAMI 829  mRAS score Exclusion CT or MR
FRIME r-tPA)+stent retiaver -1 criteria mismatch fior
vs standard (=IV r-tPA) first 71
ASPECTS =6
for remaining
125
Standard (= Required =18 Ghiogroin  Anterior Hone mAS score Exclusion CT/MRI
r-tPA)+stent retriever Complete  circulation -1 criteria mismatch
vs standard (=IV r-tPA) in&h
Standard (=IV Not 18-80(85) 8hiogroin  ICAMI 26 mRAS score Exclusion CT perfusion,
r-tPAl+sient retriever  required -1 criteria CTA source,
vs standard (=IV r-tPA) or MRI-0W1
=6 (MRI-D'W1) required i

=45h



Table 3. Selected Patient Characteristics for Recent Randomized, Clinical Trials of Endovascular Treatments for Acute

Ischamic Stroke
Participants (AcSwa/Contmol)
Time fio
Time Onsstin  TICI Grade  Flaperfusion
Apge, HIKSS Score, Dewice Onset io N r-tP%,  Groin Punchure, 2h'3 Mean-+50,
Mezn+50  Madizn J0F) ASPECTS, Daploymentin  Me=n+5S0, Madian Mez=n+S0,  Recanalizzfion, Madizn
Study n (R, ¥ [Rangs] Territory, % Medizn JOF)  Active Group [12R], min Median (3R], min W {10, min
SYNTHESIS 1B1ME1 S6=11/7=11 13[8-47013  E3%94 antedor % 165 [140-200) 225 [154-260)
Exparsion [3-18) 1 r-1PA slona o clot
B5%
Devica added
14% siant
relnever
INS I 4347253 BaGE 17 [F—40)HE STAaT antenor 56950 0% T 122+34H21=34 208=4T 325=52
[8—30] {clinical) {B—10) 41% LA r-1PA
MARESCLE B4/54 G6=15 17 [13-21) ICA 20413 3M=T4
W 61072
Mz 1315
MACLEAN 233f767 &6(s5-T6) 17 (14-21] IC: ICA 048 .1 a (7-1oy &5 [E7-110)/ 260 [210-313) 50 332
BG(56-75)  [3-S0M1B  ICA:MizsatEz 9 [B-10) &7 {65-118) i
{14-27) M 55.1/52.0
[4-35] Mz 7 7Ta
Afhz 0408
ESCAFE 16M50 71 (60-81) 16(13-20017 ICA+Mi 27ai65 9oy 110 fBo—-142) 7240
70 E0-81) [1z-20) M/l Mzsa.1/T1.4 @ [B-10) 125 [Bo-183)
M2 3720
SWET oanE ES=13/ 17 [13-20) ICA 18.3H6.0 a (7= 1105 {B5-156)' 224 [1E5-275) &
PRIME 56=11 17 [13-149) M1 67T 8 (810 117 [B0-155)
Mz 14/
EXTEMDHA 3535 eas=12d 171320y ICA 3143 127 f83162) 210 [165-251) ] 248
To=12 13 [2-19) M 57151 145 (105180} [204-277]
Mz 117
ARVASCAT 103M0E  66=11/ 17 [1a—20)/ ICA o1 118 [B0-150) 268 [201-340) 6 355
G7=10 17 [12-14) ICA-+M 26027 105 [B6—138) [268—430)
M1 B5/54
Mz 10/3

ASPECTS indic=tes Alberin Stroke Program Eardy CT Seore; ESCAPE, Endovascular Trestmant for Small Core and Asfesior Circulation Proimal Declusion With Emphasis on
Minimizing CT to Recandization Times; EXTEND-A. Extending the Time for Thrombolysis in Ememency Newrologicsl Deficits—intra-Arierial; I, intra-arteral; AT, inirz-aredsl
erapy; ICA, imtemnal camtid artery; IMS I, intervention:l Marsgement of Siroke Trial Ik IOR, interquarile range; IV, intravenous; MR CLEAN, Multicenter Aandomized Clinical Trial of
Endovascular Treatment for Amste Ischemic Siroke; MA RESCLE, MA and Aacanalization of Stroée Clots Using Embolectomy; NIHSS, Netional InsSiues of Health Stroke Seale; -0,
recombinant tissue-fype plasmincgen actiator, AEVASCAT, Endovasculsr Rewascularization With Solitaire Dewice Wersus Best Medicel Therzpy in Antenior Circulation Stroke 'Within
& Hours; SWIFT FRIME, Saolitaire FA With the Infen@on for Thromieciomy a5 Primany Endovasculsr Treatmeant of Acuie lschemic Stoke; znd TIC!, Thrombolysis in Cerebral lnfarcgon.



Table 4. Selected Clinical Outcomes for Recent Randomized, Clinical Trials of Endovascular Treatments for Acute Ischemic Stroke

Outcomes
Primary End Point Death (30 d/3 mo) Symptomatic ICH mAS0to2ateod
Study % % Comparison % % Comparison ~ Time % % Comparison % % Comparison
SYNTHESIS mRS 0 to 304 348 iy} 14.4 99 P=0.22 7d [ 6 P=0.53 420 464 >
Expansion 1at3mo (0.4410 1.14)"
IMS 1l mRS 0 to 408 387 15 19.1 216 P=0.52 30h 6.2 59 P=0.83 408 387 1.5
2at90d (=6 to 9)t (=6 o 9)t
MR RESCUE Mean mRS 39 39 P=0.99 19 24 P=0.75 7d 5 4 P=0.24
MRCLEAN  Improvement in mRS 167 2 22 a0d 7.7 6.4 Al:
at 90 d (shift analysis) (1.21t023)" P .38
ESCAPE improvement 31 104 19 05 0d 86 27 12 Q 203 17
mAS at 90 d 20t 47" (0310 46§ -2
(shift analysis)
SWIFT PRIME Improvement in Pe0.001 ] 12 0.74 27h 0 3 Gﬂ 35 D
mBS atao d (0.33 to 1.68)% o RETH
5 and 6 combined
(shift analysis)
EXTEND-IA Median reperfusion 100 7 47 9 20 0.45 3&h 0 6 -6(-13 WG 40 D
at24h (25t 2.0/ {0.1to2.1) 1.4t 12y
Decrease in NHSS 8 80 v 6.0
or NIHSS 0, 1at3d (2.0 to 18.0)"
REVASCAT Improvement in 17 18 16 12 @ d 2 2 1.0 (43.? 28.2 D
mRAS at 90 d (1.05to 2.8)" n.6to 2.2+ (0.1 to7.0)H T 0|
5 and & combinad

(shift analysis)



at the 2015 International Stroke Conference, the MR CLEAN

investigators reported a stroke onset—to—reperfusion time of

332 minutes (interquartile range, 279-394 minutes) and dem-

onstrated a marked decline in clinical benefit with time so that

Lhe benefit was no longer statistically significant if reperfusion
ccurred after 6 hours 19 minutes. '

o METROPOLITAN

http://www.metropolitan-hospital.gr/maf-aee.html b P 1 T A L




Recommendations
Endovascular Interventions

I--

Patients eligible for intravenous r-tPA should]
receive intravenous r-tPA even if endovascular
treatments are being considered (Class I; Level of
Evidence A). (Unchanged from the 2013 guideline)
Patients should receive endovascular therapy
with a stent retriever if they meet all the follow-
ing criteria (Class I; Level of Evidence A). (New
recommendation):

a. Prestroke mRS score 0 to 1,

b. Acute ischemic stroke receiving intravenous
r-tPA within 4.5 hours of onset according to
guidelines from professional medical societies,

c. Causative occlusion of the ICA or proximal
MCA (M1).

d. Age =18 years,

e. NIHSS score of 26,

f. ASPECTS of 26, and

g. Treatment can be initiated (groin punciure)
within 6 hours of symptom onset

4.

As with intravenous r-tPA, reduced time from

symptom onset to reperfusion with endovascular
therapies is highly associated with better clinical
outcomes. To ensure benefit, reperfusion to TICI
grade 2b/3 should be achieved as early as possible
and within 6 hours of stroke onset (Class I; Level
of Evidence B-R). (Revised from the 2013 guideline)
When treatment is initiated bevond 6 hours from
symptom onset, the effectiveness of endovascular
therapy is uncertain for patients with acute isch-
emic stroke who have causative occlusion of the
ICA or proximal MCA (M1) (Class 1Ib; Level of
Evidence C). Additional randomized trial data are
needed. (New recommendation)

3.

In carefully selected patients with anterior circulation
occlusion who have contraindications to intravenous
r-tPA, endovascular therapy with stent retrievers
completed within 6 hours of stroke onset is reason-
able (Class Ha; Level of Evidence C). Inadequate data
are available at this time to determine the clinical
efficacy of endovascular therapy with stent retrievers
for those patients whose contraindications are time
based or not time based (eg, prior stroke, serious head
trauma, hemorrhagic coagulopathy, or receiving
anticoagulant medications). (New recommendation)
Although the benefits are uncertain, the use of endo-
vascular therapy with stent retrievers may be reason-
able for carefully selected patients with acute ischemic
stroke in whom treatment can be initiated (groin punc-
ture) within 6 hours of symptom onset and who have
causative occlusion of the M2 or M3 portion of the
MCAs, anterior cerebral arteries, vertebral arteries,
basilar artery, or posterior cerebral arteries (Class
IIb; Level of Evidence C). (New recommendation)
Endovascular therapy with stent retrievers may
be reasonable for some patients <18 years of
age with acute ischemic stroke who have dem-
onstrated large-vessel occlusion in whom treat-

ment can be initiated (oroin puncture) within &
hours of symptom onset, but the benefits are not

established in this age group (Class 1Ib; Level of
Evidence C). (New recommendation)

Although its benefits are wncertain, the use of
endovascular therapy with stent retrievers may
be reasonable for patients with acute ischemic
stroke in whom treatment can be initiated (groin
puncture} within 6 hours of sympiom onset and
who have prestiroke mRS score =1, ASPECTS <6,
or NIHSS score <6 and causative occlusion of the
ICA or proximal MCA (M1) (Class Ilb; Level of
Evidence B-R). Additional randomized trial data
are needed. (New recommendation)



esl:b]ls]wd in tlJls age ;;mup -'E'Fn's:r Hﬁl Lere]' £r_,|r
Evidence ClL (Mew recomemendation

Although its benefits are unceriain, the wse of
endovascular therapy with stent retrievers may
be reasonable for patients with acote schemic
stroke in whom treatment can be initiated {groin
puncture) within & hours of symptom onset and
who have prestroke mRS score =1, ASPECTS <6,
or MIHSS score <h and causative occlusion of the
ICA or proximal MCA (M1} (Class FTb; Level of
Evidence B-R). Additional randomized trial data
are needed. (Mew recommendation)

vagoular therapy is not reguired to schieve bene
ual outonmes am:] is moit rﬁ:nmmended. (Class I,

1N

11.

12

13

L‘w -ulitcm rcr.ne'l-trslslmtﬂl-ad in preference I|:r1h|:
MERCI device. (Claxs Iy Level of Evidence A ). The wse
of mechanical thrombectomy devioes other than stemt
retrievers may be reasonable in some drcomstances
{Chass ITh, Level B-NWR). (MNew recommendation)

The wse of a proximal balleon guide catheter or
a large-bore distal-access catheter rather than a
cervical guide catheter alone in conjunction with
stent retrievers may be beneficial (Class fla; Level
af Evidemce C). Future studies shoold cxamine
which systems provide the highest recanalization
rates with the lowest risk for nontarget emboliza-
tion. (Mew recommendation

The technical goal of the thrombectomy procedure
should be a TICI grade 2h/3 angicgraphic result
to maximize the probahbility of a good functional
dinical owutcome (Clazs {7 Level of Evidence AL
Use of salvape technical sdjuncis, including intra-
arterial fibrinolysis, may be reasonable fo achieve
these angiographic results if completed within
6 hoors of symptom onset (Class ITh; Level of
Evidence B-R}. (Mew recommendation)

Angioplasty and stenting of proximal cervical ath-
eroaclerotic stenosis or complete ooclosion at the
time of thrombectomy may be considered, bt
the wefulness s unknown (Ol by Level of
Evidence ). Fature randomized studies are needed.
(Mew recommendation

Imitial treatment with intra-arterial fibrinolysis
is beneficial for carefully selected patients with
major ischemic strokes of =6 howrs” durstion
caused by occlusions of the MCA (Class §; Level
af Evidence B-R). However, these data are derived
from clinical trials that no longer reflect current
practice, including the wse of fibrinolytic drogs
that are not available. A clinically beneficial dose
of imtra-arterial r-tPA is not established, and r-tPA
does not have US Food and Drog Administration
approval for intra-arterial ose. As a consequoence,

of stroke onset in carefully selected patients who
have contraindications to the ose of intravenoos
r-itFA might be considered, bart the consequences
are unknown (Class b Level of Evidemce C).
(Revised from the 2013 guideline)

16, It might be reasonable to favor consciows sedation

over general anesthesia during endovascular ther-
apy for scute schemic stroke. However, the ultimate
splection of anesthetic technigue during endovas-
cular therapy for acute ischemic stroke should be
individualized on the hasis of patient risk factors,
tolerance of the procedure, and other clinical chiar-
scteristics. Randomized trial data are needed (CTasy
Iih; Lewel af Evidence €l {MNew recommendation)

Imaging
1. Emergency imaging of the brain s recommended

hefore any specific treatment for acute stroke is initi-
wbed (Class [; Level of Evidence A ). In most instanoes,
nonenhanced CT will provide the pecessary infor-
miztion to make decisions about CMergency Manee-
mient. {Unchanged from the 20013 guideline)

L If endovascular therapy i= contemplated, a non-

invasive intracranial vascoular study is strongly
recommended during the initial imaging evalo-
ation of the acote stroke patient bat shoold not
delay intravenous r-tPA if indicated. For patients
who gqualify for intravenowus r-tPA according to
guidelines from profesional medical societies,
initiating intravenous r-tPA before noninvasive
vascular imaging is recommended for patients
who have not had noninvasive vasoular imaging as
part of their initial imaging sssessment for stroke.
Moninvasive intracranial vascular imaging should
then be obiained as guickly ss possible (Clazs I
Lewel of Evidence A ). (Mew recommendation)

3. The benefits of additional imaging beyvond CT and

CTA or MEI and MRA such as CT perfusion or dif-
fusion- and perfusion-weighted imaging for select-
ing patients for endovascular therapy are unknown
(Class [ib; Level of Evidence C). Further random-
imed. controlled trials may be belpfol to determine
whether advanced imaging paradigms wsing CT
perfudon, CTA, and MRI perfusion and diffusion
imaging, incloding measares of infarct core, collat-
eral Aow statos, and penombra. are beneficial for
selecting patients for acule reperfusion therapy who
are within & hours of symptom onset and have an
ASPECTS =6, Further randomized, controlled tri-
als should be done to determine whether advanced
imaging paradigms with CT perfosion, MR perfu-
sion, CTA, and diffosion imaging, inchoding mea-
sures of infarct core, collateral Aow stabus, and
penumbra, are beneficial for selecting patients for
srute reperfusion therapy who are beyond & hours
from symptom onset. (Mew recommendation)
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Systems of Stroke Care

1. Patients should be transported rapidly to the

closest available certified primary stroke center
or comprehensive stroke center or, if no such
centers exist, the most appropriate institution
that provides emergency stroke care as described
in the 2013 guidelines (Class I; Level of Evidence

A). In some instances, this may involve air medi-

cal transport and hospital bypass. (Unchanged

from the 2013 guideline)

Regional systems of stroke care should be devel-

oped. These should consist of the following:

a. Healthcare facilities that provide initial emergency
care, including administration of intravenous
r-tPA, such as primary stroke centers, compre-
hensive stroke centers, and other facilities, and

. It may be useful for primary stroke centers and

other healthcare facilities that provide initial emer-
gency care, including administration of intravenous
r-iPA, to develop the capability of performing emer-
gency noninvasive intracranial vascular imaging
to most appropriately select patients for transfer
for endovascular intervention and to reduce the
time to endovascular treatment (Class ITh; Level of
Evidence C). (Revised from the 2013 guideline)

4. Endovascular therapy reqguires the patient to be at

bh. Centers capable of performing endovascular
stroke treatment with comprehensive peripro-
cedural care, including comprehensive stroke
centers and other healtheare facilities, to which
rapid transport can be arranged when appro-
priate (Class I; Level of Evidence A). (Revised
from the 2013 cuideline)

an experienced stroke center with rapid access to
cerebral angiography and qualified neurointerven-
tionalisis. Systems should be designed, executed,

and monitored to emphasize expeditious assessment
and treatment. Outcomes for all patients should be
tracked. Facilities are encouraged to define criteria
that can be used to credential individuals who can
perform safe and timely intra-arterial revascular-
ization procedures (Class I; Level of Evidence E).
(Revised from the 2013 guideline)
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E¢LOOU ONUAVTLKEC OL povadeC eYKEPAALKWV
2NUAVTLKO pOAo Stadpapatilouv ol LOVAOEC OYYELAKWY EYKEDOALKWV.
*  Metavalvon 21 peAetwv (3994 aoBeveic)
Ot povadec AEE peiwoayv tnv mbBavotnta:

— death recorded at final (median one year) follow-up (odds ratio (OR) 0.87,

95% confidence interval (Cl) 0.69 to 0.94; P = 0.005),

— death or institutionalized care (OR 0.78, 95% CI 0.68 to 0.89; P = 0.0003),

— death or dependency (OR 0.79, 95% Cl 0.68 to 0.90; P = 0.0007).

Ta anoteAeopota ATav aveéaptnta amno tnv nAtkia, to puAo kat tn Baputnta

Tov AEE

Stroke Unit Trialists' Collaboration, Cochrane Database Syst Rev., 2013



Table 2. Combined Outcomes After 12 and 30 Months (Unadjusted)

12 Months 30 Months
Death or Institutional Care Intervention Group, Control Group, Intervention Group, Control Group,
Outcome N=1883 N=1085 P N=1860 N=1075 P
Dead 428 (22.7) 265 (24.4) 619 (33.3) 376 (35.0)
Institutional care 177 (9.4) 124 (11.4) 161 (8.7) 109 (10.1)
At home 1278 (67.9) 696 (64.1) 0.038* 1080 (58.1) 590 (54.9) 0.094*

5 . : E: 50 ditel 1.2 THONS and 9.7 72 attel 30
months for death and dependency. In multivanable regression analysis, there was no significant effect of the TEMPiS
intervention for reduced “death or institntional care™ at 12 months (OR, 0.89; 95% CI, 0.75=1.07; P=0.23) and 30
months (OR, 0.93; 95% CL, 0.78=1_11; P=0.40) but a sigmficant reduction of “death and dependency™ at 12 months
(OR, 0.65; 95% CL, 0.54=0.78; P<0.01) and 30 months (OR, 0.82; 95% CL, 0.68=0.958; P=0.031).

Conclusions—Implementing a system of specialized stroke wards, continuing education, and telemedicine in community
hospitals offers long-term benefit for acute stroke patients. (Stroke. 2009:40:902-908.)
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