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CURRENT STATUS

3.5, 1V Alteplase

1.5. IV Alteplase

New, Revised, or Unchanged

Recommendation reworded for clarity

from 2013 A5 Guidelines. Class and LOE
uncieanged,

See Table LX) in online Dala Supplement 1
for original wording.
Recommendation reworded for clarity from
2012 AIS Guidelines. Class unchanged. LOE
amended fo conform with ACCAAHA 2045
Recommendation Classification System.
See Table LX) in online Daka Supplement 1
for original wording.

4. For otherwise eligible patients with mild stroke presenting in the 3-
to 4.5-hour window, treatment with IV alteplase may be reasonable.
Treatment risks should be weighed against possible benefits.

Mew recommendation.

4. In otherwise eligible patients who have had a previously
demonstrated small number (1-10) of CMBs on MRI, adminisiration
of I¥ alteplase is reasonable.

New recommendation,

B. In otherwise eligible patients who have had a previously
demonsirated high burden of CMBs (=10} on MBI, treatment with IV
alteplase may be associated with an increased risk of sIGH, and the
benefits of treatment are uncertain. Treatment may be reasonable if
there is the potential for substantial benefit.

Mew recommendalion,




CURRENT STATUS

7. Abciimab should not be adminisiered concurrently with IV
alteplase.

B. IV alteplase should not be administered to patients who have
received a treatment dose of low-molecular-weight heparin (LMWH)
within the previous 24 hours,

11. Treafing clinicians should be aware that hypoglycemia and
hyperglycemia may mimic acute stroke presentations and
determine hlood glucose levels before IV alteplase initiation. IV
ahleplase is not indicaled for nonvascular conditions.

Recommendation revised from 2013 Al
Guidelines.

1Z. Because time from onset of sympioms to treatment has such a
powerful impact on outcomes, trestment with IV alteplase should
not be delayed to monitor for further improvement.

Recommendation reworded for clanty

from 2015 IV Alteplase. Class and LOE
amended o conform with ACC/AHA 2015
See Table LXOCN in online Data Supplement 1
for orgnal wording.
Recommendafion reworded for clarity from
A5 IV Ateplase. (lass and LOE amended fo
conform with ACC/AHA 2045 Recommendation
Classification Sysiem.

See Table LXOCXON in online Data Supplemeant 1
for original wording.

Recommendation wording modified from 2015
IV Alteplaze to match Class Nl stratifications
and reworded for clarity. Class and LOE
amended to conform with ACC/AHA 2015
Recommendation Classification System.

Sea Table LXOCON in onine Data Supplemeant 1
for original wording.




CURRENT STATUS

9/11 experts believe that ADAPT may be used
as standard first-line treatment, followed by
stent retriever thrombectomy as rescue
therapy if needed.

3.7. Mechanical Thrombectomy (Continued)

3. Patients should receive mechanical thrombectomy with a stent
retriever if they meet all the following criteria: (1) prestroke mRS
score of 0 to 1; (2) causative occlusion of the internal carotid
artery or MCA segment 1 (M1); (3) age =18 years; (4) NIHSS score
of =6; (5) ASPECTS of =6; and (6) treatment can be initiated (groin
puncture) within 6 hours of symptom onset.

4. Although the benefits are uncertain, the use of mechanical
thrombectomy with stent retrievers may be reasonable for carefully
selected patients with AIS in whom treatment can be initiated
(groin puncture) within 6 hours of symptom onset and who have
causative occlusion of the MCA segment 2 (M2) or MCA segment 3
(M3) portion of the MCAs.

5. Although the benefits are uncertain, the use of mechanical
thrombectomy with stent retrievers may be reasonable for carefully
selected patients with AIS in whom treatment can be initiated
(groin puncture) within 6 hours of symptom onset and who have
causative occlusion of the anterior cerebral arteries, vertebral

EUROPEAN
STROKE JOURNAL

Guidelines

European Stroke Organisation (ESO) —
European Society for Minimally Invasive
Neurological Therapy (ESMINT)
Guidelines on Mechanical
Thrombectomy in Acute Ischaemic
Stroke

Table 1. Summary of PICO ' gpdorsed by Stroke Alliance for Europe (SAFE)

PICO Question

Recommendations Expert opinion

ICO I: For adults with LVO-
related acute ischaemic stroke

In adults with anterior circulation LVO-related
acute ischaemic stroke presenting within é

There is a consensus among the guideline
group (1 1/11 votes) that patients with M2

within 6 hours of symptom hours after symptom onset, we recommend occlusion fulfilled the inclusion criteria in
onset, does MT plus BMM MT plus BMM, including IVT whenever indi-
compared with BMM alone cated, over BMM alone to improve functional mechanical thrombectomy is reasonable in

improve functional outcome ! §  outcome.
Quality of evidence: High ©S@0

Strength of recommendation: Strong 11

this situation.
There is a consensus among the panel (11/11
votes) thac in analogy to anterior mrculauon

arteries, basilar artery, or posterior cerebral arteries.

6. Although its benefits are uncertain, the use of mechanical
thrombectomy with stent retrievers may be reasonable for
patients with AIS in whom treatment can be initiated (groin
puncture) within 6 hours of symptom onset and who have
prestroke mRS score >1, ASPECTS <6, or NIHSS score <6, and
causative occlusion of the internal carotid artery (ICA) or prnximal

PICO 7: For adults with LVO- * We do not recommend an upper NIHSS
related acute ischaemic score limit for decision-making on MT. We  are not eligible for a dedicated randomized
stroke, does selection of MT recommend that patients with high stroke controlled trial, we suggest that treatment
candidates based on a partic- severity and LVO-related acute ischaemic with mechanical thrombectomy in addition
ular NIHSS score threshold stroke be treated with MT plus BMM, to intravenous thrombolysis (or alone in
compared with no specific including IVT whenever indicated. These case of contraindication to intravenous
threshold improve functional recommendations also apply for patients in i .
outcome ! the 6-24h time window, provided that the) ¢ in patients with deficits that appear dis-

meet the inclusion criteria for the DAWN

MCA (M1). Additional randomized trial data are needed.

3.7. Mechanical Thrombectomy (Continued)

7. In selected patients with AlS within 6 to 16 hours of last known
normal who have LVO in the anterior circulation and meet other DAWN
or DEFUSE 3 eligibility criteria, mechanical thrombectomy is
recommended.

abling (e.g. significant motor deficit or
aphasia or hemianopia) at presentation
{vote: 9/1 | experts)

® in the case of clinical worsening despite
intravenous thrombolysis (vote: 9/
|1 experts)

or DEFUSE-3** studies.
Quality of evidence: High @@, Strength o
recommendation: Strong 1.
® We recommend that patients with low
roke severity (NIHSS 0-5) and LVO-

8. In selected patients with AIS within 6 to 24 hours of last known
normal who have LVO in the anterior circulation and meet other
DAWN eligibility criteria, mechanical thrombectomy is reasonable.

New recommendation.
lla




MHXANIKH ©OPOMBEKTOMH

TPENEI NA TINETAI |(A) EVIDENCE

Ye cuvbuaopod pe/xwpic IV BpouBoAuon yla acBeveig
nou £€pyxovtal <4,5 h/6h kat andppaén peydiou
ayyelou mpooOilag kukAodopiag (M1-M2 kAadol)
Baoikng aptnpiag, NIHS score>5, ASPECT score>5

IV OPOMBOAYZH

TPETIElI NA TINETAI | (A-B) EVIDENCE

Ye aoBeveic mou épyxovtal <3 - 4,5% h
*HAIkia <80 y, Xwpig 10TopIkO 81aBATNG, NPonyoUlEVOU

JOXAIMIKOU 1 ANWNG avTINnnNKTIK@V and Tou otopatog, NIHS score
<25

*AEN KAGYZTEPOYME A TYXON KAINIKH BEATIQ2H

*OXI XOPHIHZH 2E AZOENEIZ NOY EAABAN OEPAMEYTIKH
AO2H XAMHAOY MOPIAKOY BAPOY2 HMAPINH TO
MPOHITOYMENO 24QPO

MIOPEI NA AIKAIOAOIMHG@EI nb (B) EVIDENCE
Ye aoBeveic mov €pyovtal 3-4,5* h

KAI

HAikia <80 vy, xwpic 1oTopikd d1aBNTNG,
NPoNYOUMEVOU IoXalKIkoU i AWNG avTINNKTIKWV
anod Tou otopaTtog, NIHS score <25

AN
TIAnpouvTaL Ta AoLA KpLtApLa

CT

CTA

Y& emuAeyuévoucg aoBeveig mou €pyovtal >6 h
..< 16 h (Loxatpikn-vekpwTiki avakoAouBia)

CTA-CTP
MRP-DW

RAPID software

MIOPEI NA AIKAIOAOTH@EI ub (8-c)
EVIDENCE

Ye cuvbuaopod pe/xwpic IV BpouBoAluon yia
acBeveic mou €pyovtal <4,5 h/6h kat
anodpaln HKpoU ayysiov mpoodLag

KukAodopliagn

omnioBLag kukAodopiag
H
AcBeveic pe NIHS score 0-5 kot
ONUOVTLKO VEUPOAOYLKO EAAELLUA I
emibelvwon VEUPOAOYLKNC ELKOVOG TTOPA
v BpopBoAuonc
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Recommendations for the Establishment of Stroke Systems
of Care: A 2019 Update

A Policy Statement From the American Stroke Association

Opeolu Adeoye, MD, MS, FAHA, Chair; Karin V. Nystrom, RN, MSN, FAHA;
Dileep R. Yavagal, MD; Jean Luciano, CRNP; Raul G. Nogueira, MD;
Richard D. Zorowitz, MD; Alexander A. Khalessi, MD, MS, FAHA;
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Edward C. Jauch, MD, MS, FAHA
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Figure 1. The 8 domains of a stroke system of care. EMS indicates emergency medical services.

Table 1. Levels and Capabilities of Hospital Stroke Designation

ASRH PSC TSC Csc
Location Likely rural Likely urban/suburban Likely urban Likely urban
Stroke team accessible/available 24 h/d, 7 d/wk Yes Yes Yes Yes
Noncontrast CT available 24 h/d, 7 d/wk Yes Yes Yes Yes
Advanced imaging (CTA/CTP/MRI/MRA/MRP) available 24 h/d, 7 d/wk No Yes Yes Yes
Intravenous alteplase capable Yes Yes Yes Yes
Thrombectomy capable No Possibly Yes Yes
Diagnoses stroke pathogenesis/manage poststroke complications Unlikely Yes Yes Yes
Admits hemorrhagic stroke No Possibly Possibly Yes
Clips/coils ruptured aneurysms No Possibly Possibly Yes
Dedicated stroke unit No Yes Yes Yes
Dedicated neuracritical care unit/ICU No Possibly Possibly Yes

ASRH indicates acute stroke-ready hospital; CSC, comprehensive stroke center; CT, computed tomography; CTA, computed tomography angiography; CTP, computed
tomography perfusion; ICU, intensive care unit; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging; MRP, magnetic resonance perfusion; PSGC,
primary stroke center; and TSC, thrombectomy-capable stroke center.
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In this section, a few successful scenarios 1rom winerent parws
of the world and different medical systems are described to illus-
trate what can be done to make acute stroke treatment more
ly available depending on the local conditions.
I. The statewide program of stroke unit care and impleme

tion of thrombolysis in the German State of Baden-Wii

berg, in which the Ministry of Health, together wi
physicians, has embarked on a statewide progre
stroke management, is described.

IT. The strategies for improvement of prehe

patients with stroke in the United § »aprc The recent Oxford Vascular study reports that each
which was primarily triggered ns.

]:]:IThe g{nre[nment_]_ed natio ned 1,:3_1 EmE[ﬂ additiﬂlla] pﬂiﬂt iIl thﬂ N]]-ISS SCUl'e Cﬂl’l il]Cl'ﬂﬂSﬁ tUta-l CUStS

cies, iscludiﬂg stroke started in Brazil is over 5 years by 15%.** Therefore, modest improved out-
W}‘ﬁ:’ﬁx;l o P resented. which shows | comes are often cost-effective from a societal perspective.

stroke me ught into rural areas with thel These benefits need to be weighed against the procedural
of me ters, which themselves are nots . . . . .

; - .~ risks and the increased risk of symptomatic intracerebral
ad in western Europe or North America

ttempts being undertaken in the United King-

panizing stroke center care in the metropolitan areas

50 reviewed.

e current efforts being undertaken in the Russian Federa-

tion to improve stroke care are also described.

| v'E (| TOU KOOOU Yid Td CUUTTTWHATA

saieBNnToTmoinon TWV. HOVAOWY. HETAPOPAG




O1 auénuevec avaykeg vyia evdayyelakn
Bepaneia ava Tov KOOPO, 0drynoav KAanoloug
va MPOTEIiVOUV TnVv XPNOIJonoinon €Pyuxou
duvapikoU yia Tnv KAaAuwn Twv avaykwy,
XWPIC va undpyel anapaitnTa nponyoudevn
geunelpia o TETOIOU €idoug enepPBacelg Kkai
XWPIC €V VYEVEI EMNEIpia OTIC AYYEIAKEG
voooucg Tou KNZ (nx kapdioAdyol)

Contonts lists available at Scionc

journal homepage:
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BRITISH SOCIETY OF NEURORADIOLOGISTS

Standards for providing safe acute ischaemic stroke ®@e
thrombectomy services (September 2015)*
P.M. White ", A. Bhalla®, J. Dinsmore ¢, M. James ‘, N. McConachie °,

C. Roffe?, G. Young*
Intreduction

Stroke is the third leading cause of death and the leading
cause of disability in Europe. The management of acute
ischaemie stroke i a major healthcare challenge but
improving outcomes for acute stroke patients offers major
benefits to patients, healthcare systems and society as a
whole

The immediate aim of weatment of acute ischaemic
stroke is to recanalise an occluded vessel as quickly, safely
and effectively as possible so as to restore reperfusion to the
ischaemic brain region. Currently the standard treatment
for acute ischaemic stroke for patients presenting up to 4.5
hours after enset is intravenous thrombolysis using tissue
plasminogen activator (IVT)." This treatment results in a
recanalisation rate of only 50% of patients with distal vessel
ocelusions. However, recanalisation rates of large preximal
at 24 hours after IVT
carotid arteries and

Iotercoleg ate Siroke
= 0n Behalf of the British Asseciation of Stroke Plysicians.
® British Society of Newraradialogis s
< Intereollegate Stroke Working Part
9 Neuroanaesthe ia and Neurocrilical Care Sodiety of B & Ireland.
© UK Neurointerventional Group.

H

third of patients with anterior circulatory ischaemic stroke
will have large vessel occlusion.

The prognosis for patients with clinically severe stroke
secondary to proximal ecclusion with the NINDS
trial demonstrating that only 10% of patients with an NIHSS
score of 20 or more achieved independence at three
months.” Previous randomised controlled studies reported
in 2013 (IMS 1ll. MR RESCUE. SYNTHESIS Expansion) eval-
uating endovascular appreaches in acute ischaemic stroke
caused by large vessel occlusive stroke showed no addi
tional benefit to endovascular approaches,” * however
despite this in many locations outside the UK these pro-
cedures have been incorporated into usual clinical

neutral results include use of older, less
effective recanalisation devices, longer time window from
onset to intervention and the inability to effectively identify
patients with large vessel occlusion with appropriate
angiographic imaging in a timely fashion. The rationale to
deploy endovascular therapies for ischaemic sroke is to
patentially improve outcomes by facilitating early recanal-
isation of an occluded large artery as quickly as possible.
Data from the IMS Iil study confirmed that time window for
treatment is a crucial factor and subgroup analysis from this
study suggested that improved outcomes (although not
statistically significant) were observed in patients who
received endovascular therapy within 90 minutes of IVT if
thrombolysis treatment was commenced within 2 hours of
stroke onset.

SGRSS

I don't care if she is a tape dispenser. I love her.”

«OI eneppBaTioTeg, dev Oa npenel va

NpayJaTonolouv eNEPRACEIC HE TIG

onoiec dev €ival eEoIKEIWPEVOI Kal

TETOIEC NMPAKTIKEG OEV €ival NPoc To
KaAO Tou aoBevouc»
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2. What operator characteristics are associated with Recommendation

able outc thrombectomy?
‘ favorable ome after & Thrombectomies should be performed by phyvsiaans

aompetent in mtracranial endovascular procedures,
Competence in Interventional newrovascular proced-

ures 15 based on:

in stroke centers. Treatment in the context of an
acute stroke unit 15 an option in geographically

FEMOLE TEgIons.
Mesting the minimum requirements for train-

elltraned neuwromterventonalists are a ¢

component of an orgamzed and efficient team needad
pver safe and effective EVT [or acute i :
stroke pabents. T y . rombectomes
in the five stroke thrombectomy studies showing
favorable outcome after EVT were performal by
trained, expenenced neurointerventionalists, including
interventional neuroradiologists, or formally traned
endovascular neurosurpeons, and intervenbonal neur-

ologsts working routinely on neuroradiologmeal mter-
ventional procedures.

Proven capacity to perform, condud, and inter-
pret standard diagnostic Neuroradiology (CT,
MR, multi modal-imaging) for appropriate case
selection.

Proven capaaty to perform, conduct, and inter-
pret standard intracranial endovascular proced-
ures a8 well a5 manapement  skills  for
procedural complications.

Skills in interdisciplinary management of hem-
orthagc and ischemic stroke patients with
stroke phyvsidans or neuroloms i newros urEons

ing, certification, caseload, and onpoing educa-
tion for acute neurovascular procedures by
national European  neurointerventional /radio-
logical orgamizations and national statutory
bodies (e.g certificabion by a European or
Natonal Cert ficate/Diploma/Master).
Continuous updating of the inierventional
neuroradiology (INR) diagnostic and thera-
peutic methods and skills,

(Quality of evidence: Moderate, Strength of recommen-
dation: Strong).
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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 Neurological Surgeons (AANS); Congress of Neurological
Surgeons (CNS); AANS/CNS Cerebrovascular Section; American Society of Neuroradiology; and
Society of Vascular and Interventional Neurology

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 3. It may be useful for primary stroke centers and
centers exist, the most appropriate institution other healthcare facilities that provide initial emer-
that provides emergency stroke care as described gency care, including administration of intravenous
in the 2013 guidelines (Class I; Level of Evidence r-tPA, to develop the capability of performing emer-
A). In some instances, this may involve air medi- gency noninvasive intracranial vascular imaging
cal transport and hospital bypass. (Unchanged to most appropriately select patients for transfer
from the 2013 guideline) for endovascular intervention and to reduce the
2. Regional systems of stroke care should be devel- time to endovasc t (Class ITh; Level af

oped. These should consist of the following: Evil

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

b. Centers capable of performing endovascular
stroke treatment with comprehensive peripro-
cedural care, including comprehensive stroke

CiRevised from the 20759 &)
ovascular therapy requires the patient to
an experienced stroke center with rapid access t
cerebral angiography and qualified neurointerven-
tionalists. Systems should be designed, executed,
and monitored to emphasize expeditions assessment
and treatment. Outcomes for all patients should be
tracked. Facilities are encouraged to define criteria
centers and other healtheare facilities, to which that can be used to credential individuals who can
rapid transport can be arranged when appro- perform safe and timely intra-arterial revascular-
priate (Class I; Level of Evidence A). (Revised igation procedures (Class I; Level aof Eviden
from the 2013 suideline) (Eev Tk the 2013 euideline)
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O1 veuponeuPaTikeG TeXVIKEG Ba npenel va spapuolovral o€ €EeIOIKEUMEVA
kevTpa, and Neupo-enepBaTikn opada, Pe duvatoTnNTa AvTaAAAync EPNEIPIWV
Kal O1apOopPETIKWV TEXVIKWV (OXI ano &va aTouo)
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A1aBEaIpog avaiobnoloAoyog (av XpelaoTei)
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Figure 3. Choropleth map showing contemporary annual rates of intravenous thrombolysis (IVT) per million population in 42

European countries (mean 142.0, 95% Cl 107.4-176.7).
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Figure 5. Choropleth map showing contemporary annual rates of endovascular treatments (EVT) for ischaemic stroke per million

population in 43 European countries (mean 37.1, 95% Cl 26.7-47.5).







