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TRATTAMENTI PER LICTUS
ISCHEMICO ACUTO

Treatment Control OR (95% ClI)

Stroke Unit Admission I
948/1682 1054/1700 0.71 (0.65 to 0.87)

Thrombolysis |
1216/2201 1233/2075 0.83 (0.73 to 0.94)
rombectomia<6 h dopo rt-PA
Anticoagulation within 48 hours
6635/11 109 5454/10737 0.99 (0.94 to 1.05)

Aspirin within 48 hours

9247/20207 9497/20190 0.95 (0.91 to 0.98)
Trombectomia fino a 16/24h
In pz con ampia penombra
(mismatch)

L

0.

Favours treatment Favours control

Clinical evidence, Issue 2, 2002
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Afasia
NIHSS=21

Completa ricanalizzazione
della ac media dopo trombolisi
combinata




Ricanalizzazione SI

Ricanalizzazione NO




Mechanism Prevalence
Subtype

Borderzone 5%

Lacunar 20 %
—

Cryptogenic 20 %

Artery-to-artery

embolism 20 %

m—

Aortic arch

atheroma 15 %

Cardiac

embolism 20 %




STROKE

15%

85%0

Emorragia primaria
(intraparenchimale,
subaracnoidea)

Stroke i1schemico

Malattia :
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ICTUS ISCHEMICO
TERAPIA DELLA FASE ACUTA

TROMBOLISI

TERAPIA ANTITROMBOTICA
CITOPROTEZIONE

TERAPIA COMPLICANZE NEUROLOGICHE

TERAPIA DI SUPPORTO E DELLE COMPLICANZE
INTERNISTICHE



TROMBOLISI

—=>Somministrazione EV di rt-PA entro 4,5 ore dall’esordio dei
sintomi (dal 1997 in USA)

- Rimozione endovascolare di trombo occludente (tromboli 1A
mediante trombectomia) entro 6 ore, dopo aver eseguito
trombolisi EV (dal 2005)

- Trombolisi 1A primaria in pz con controindicazionui assolute
alla trombolisi EV (meno validata dai trials)



ICTUS ISCHEMICO
TERAPIA DELLA FASE ACUTA

TROMBOLISI (EV. IA, Combinata) 118, PS, NRD INTERV

GESTIONE DELLA PA SISTEMICA (PS, SU)

TERAPIA ANTITROMBOTICA (PREVENZIONE

RECIDIVE A BREVE TERMINE)

Stroke

PREVENZIONE E TERAPIA DELLE U N |t
COMPLICANZE INTERNISTICHEE

NEUROLOGIHE



AHA/ASA Guideline

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

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

16. In patients eligible for IV alteplase, benefit of therapy Is time
dependent, and treatment should be initiated as quickly as
possible.




TROMBOLISI EV
CRITERI ASSOLUTI DI ESCLUSIONE

Insorgenza dell’ictus > 4.5 ore

Segni precoci di ischemia alla TAC (ASPECT score < 6)

Emorragia intracranica alla TAC cerebrale o sospetto clinico di ESA, anche se TAC normale

Terapia con dicumarolici e/o_INR > 1,7

Terapia con “nuovi” anticoagulanti orali (DOAC: Direct Oral AntiCoagulant) (potrebbe fare
eccezione il Dabigatran se disponibile antagonista)(*)

Somministrazione di eparina nelle precedenti 24 ore o0 aPTT eccedente il limite normale superiore
del laboratorio

Conta piastrinica < 100.000/mm® (**)

Diatesi emorragica nota o alto rischio emorragico per comorbidita

Sanguinamento grave in atto o recente

Neoplasia con aumentato rischio emorragico

Retinopatia emorragica

Endocardite batterica, pericardite

Pancreatite acuta

Glicemia <50 o0 > 400 se il deficit regredisce con la correzione della glicemia

Sanguinamento urinario o gastro-intestinale (< 3 mesi per ISO-SPREAD, < 21 gg per AHA/ASA)

Malattia ulcerosa del tratto gastroenterico (<3 mesi)




TROMBOLISI EV
CRITERI RELATIVI DI ESCLUSIONE

Ora di insorgenza non nota (esordio al risveglio o non testimoniato)

Rapido miglioramento dei sintomi

Ictus grave clinicamente (es. NIHSS >25) e/o sulla base di adeguate tecniche di neuroimmagini

Aneurisma cerebrale non rotto

Recente intervento chirurgico maggiore o trauma maggiore non cranico

Trauma cranico significativo negli ultimi 3 mesi

Recente (entro 3 mesi) infarto del miocardio

Crisi comiziale all’esordio dell’ictus

Ictus ischemico negli ultimi 3 mesi

Pregressa emorragia intracranica

Malformazione vascolare intracranica

Gravidanza

Menorragia

Masse intracardiache

Demenza, significativa disabilita precedente, neoplasia maligna

Puntura lombare (< 7 gg)







NNT and NNH con r-TPA

Number Needed to Treat
(NNT) per morte disabilta

<45 h 16
< 3 h 7
< 15h 3

/

Number Needed to Harm 34
(NNH per emorragia sintomatica)



TROMBOLSI EV
(vantaggi)

* Facile

* Richiede pochi esami (TC,
ematochimici)

* Eseguibile in tutti i DEA un
minimo attrezzati

* Eseguibile in poco tempo

» Efficace in rami distali (oltre
M1) meno in prossimali e in
presenza di quadri clinici
meno gravi (NIHS5<10)

Sono 1 limiti della
trombolisi 1A

—
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TROMBOLSI EV (limiti)

Alcuni casi ricanalizzano con
difficolta solo con rt-PA ev

Occlusione ICA al collo

Occlusione prossimale (tratto M1
della ac media e carotide
intracranica) con grosso trombo

Non eseguibile nei pz a rischio
di emorragie sistemiche o
cerebrali in relazione all’rt-
PA

—

Sono 1 candidati alla
trombolisi 1A

ev (combinata)

dopo/durante la trombolisi

primaria

~Sono | candidati alla
trombectomia meccanica




TROMBOLISI IA (vantaggi)

*Visualizzazione vaso occluso per cui
tratto solo i pz con vaso chiuso (di
grosso calibro)

*Esequibile senza farmaco
(trombectomia meccanica) senza rischio

emorragie sistemiche o correlate all’rt-
PA

- finestra temporale: fino a 6 ore (art
cerebrale media) e fino a 24 ore in
presenza di tessuto salvabile (penombra)

-efficace in occlusioni prossimali e/o da
parte di trombo-emboli di elevate
dimensioni
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TROMBOLISI 1A (svantagai)

-Invasivita della procedura

-Non eseguibile per occlusioni rami distali
(da M2 in poi)

-Problemi organizzativi (modello spoke
and Hub)

-Perdita di tempo (almeno 1 ora in piu) se
fatta dopo rt-PA

-Scarsa disponibilita di servizi di
neuroradiologia interventistica e di
operatori esperti
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2015: 5 «magici « studi

A Randomized Trial of Intraarterial Treatment for Acute
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Thrombectomy within 8 Hours after
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Topical Review

Section Editors: Ajay K. Wakhloo, MD, PhD, and Laurent Pierot, MD, PhD

Techniques for Endovascular Treatment of Acute
Ischemic Stroke
From Intra-Arterial Fibrinolvtics to Stent-Retrievers

Laurent Pierot, MD, PhD; Sébastien Soize, MD; Azzedine Benaissa, MD: Ajay K. Wakhloo, MD, PhD
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Stent-retriever

Lo stent viene usato non per
dilatare in vaso ma per
rimuovere I'embolo
(trombectomia) occludente
dopo dopo averlo «trapassato»
il trombo......pertanto si
chiamano
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Stent-Retriever Thrombectomy after Intravenous t-PA vs. t-PA Alone
in Stroke

Jeffrey L. Saver, M.D., Mayank Goyal, M.D., Alain Bonafe, M.D., Hans-Christoph Diener, M.D., Ph.D,, Elad I. Levy, M.D,,
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Werner Hacke, M.D., Ph.D., Olav Jansen, M.D., Ph.D., Tudor G. Jovin, M.D., Heinrich P. Mattle, M.D.,
Raul G. Nogueira, M.D., Adnan H. Siddiqui, M.D., Ph.D., Dileep R. Yavagal, M.D., Blaise W. Baxter, M.D.,

Thomas G. Devlin, M.D., Ph.D., Demetrius K. Lopes, M.D., Vivek K. Reddy, M.D., Richard du Mesnil de Rochemont, M.D,,
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Score on Meodified Rankin Scale

Mo symptoms — = Death
0 1 2 3 W4 M5 ori

Stent Retriever+

Intravenous t-PA 17
(M=98)

Intravenous t-PA
(MN=93)

Patients (%4)




J.7. Mechanical Thrombectomy

3.7. Mechanical Thrombectomy COR LOE

1. Patients eligible for IV alteplase should receive 1V alteplase even If
EVTs are heing considered.

2. In patients under consideration for mechanical thrombectomy,
observation after |V H“EElHSE to assess for clinical response should
not be performed.

10. As with IV alteplase, reduced time from symptom onset to
reperfusion with endovascular therapies is highly assoclated with
better clinical outcomes. To ensure benefit, reperfusion to TICI
grade 2b/3 should be achieved as early as possible within the
therapeutic window. S




Criteri di inclusione x trombolisi IA

e Eta> 18 anni

e Dimostrazione strumentale all'angio-CT, di occlusione di un grosso
vaso intracranico prossimale (ICA incracranica, M1), congruo con il
guadro clinico,

e Punteggio ASPECTS 26 Esclusi pz con estesi segni precoci
e NIHSS= 6 Esclusi deficit molto lievi

e Assenzadi significativa disabilita precedente (MRS precedente
0-2,0ssia pz autosufficiente)

e |Intervallo temporale tra I'esordio dei sintomi e il termine
presumibile della procedura di IAT non superiore alle 6 ore (deve
giungere in sala angiografica entro 5 ore dall’esordio)

e Assenzadi segni precoci ASPECT =2 6,Deficit grave ( NIHSS >
10) e ampio tessuto ancora salvabile —=Mismatch- fino a 16-24
ore



NNT con trombolisi
Number Needed to Treat (NNT)

« t-PA <45 h 16
« t-PA <3 h 7
« t-PA< 15 h 3

» Trombolisi ( IA primaria)
combinata < 6 h 3-4

« Trombectomia > 6 ore-24 ore 2-3
in pz con ampia penombra -mismatch

Aspirina 80
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In order to have one additional stroke patient be independent at 90 days
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Early Treatment Remains Essential

> The effect size (OR 1.4) in the 3-4.5h is confirmed by ECASS lII,
and the confidence intervals will significantly narrow in the new
pooled analysis, however, the differnce in effect size compared with
early treatment (OR 2.8) remains

4.0

o | OR OR OR OR
= 351 28 1.5 1.4 1.2
S 304
B 2.5-
s 2
o
% 1.5 —_——
S S ———————
5 10 I ——
< 054
0.0 T T T T 1
60 120 180 240 300 360
1.5h 3h 4.5h 6h

Time Interval from onset of symptoms to treatment initiation [min]

OR, odds ratio Hacke et al. Lancet 2004; 363: 768—74




CrACeT

Time IS Brain

Odds Ratio
(corrected; 95% CI) favourable Outcome

4.0 7 - == Upper 95% CI
351 '~ — Mean
3.0 RN — -+ Lower 95% CI

* —

NNT: NNT:

o* 11*
(13)* (>30)**

90 120 150 (180 210 240 270 300 330 360

Tempo dall’esordio alla trombolisi (minuti)
* NNT at absolute point of time ** NNT for each 90 min interval

1.9 milioni di neuroni muoiono ogni minuto in

cui ’ictus non viene trattato

"W._

WITH A STROKE,
TIME LOST IS BRAIN LOST.

Saver, Stroke 2006
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TROMBOLISI :novita dal 2018

—> Trombolisi 1A (trombectomia) primaria fino a 24 ore in
presenza di persistente tessuto ancora salvabile (ampia
penombra o mismatch alla neuroimmagini avanzate)

- Trombolisi EV con rt-PA finoa 9 ore In presenza di
persistente tessuto ancora salvabile (ampia penombra o
mismatch alla neuroimmagini avanzate)




Il core (iIschemia irreversibile) e la penombra
(tessuto salvabile) prodotti dall’ischemia
cerebrale focale




Mismacht positivo iIn RMN

RMN DW1
sequenza in diffusione

RMN sequenza
Di perfusione
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Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

G.W. Albers, M.P. Marks, S. Kemp, S. Christensen, J.P. Tsai, S. Ortega-Gutierrez,
R.A. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A. Sarraj,
S.E. Kasner, S.A. Ansari, S.D. Yeatts, S. Hamilton, M. Mlynash, ].J. Heit,

G. Zaharchuk, S. Kim, J. Carrozzella, Y.Y. Palesch, A.M. Demchuk, R. Bammer,

P.W. Lavori, ].P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators®

2018 STUDIO DEFUSE 3



Assenza di disabilita residua

Score on Modified Rankin Scale
70 1 02 W3 B4 W5 B¢

Endovascular Therapy
(N=92)

Medical Therapy
(N=90)

10 20 30 40 50 60 70 30 50 100

0
RA -28%—>NNT=3,5 Patients (%)

Figure 2. Scores on the Modified Rankin Scale at 90 Days.

Patients in the endovascular-therapy group received endovascular therapy plus standard medical therapy. Patients
in the medical-therapy group received standard medical therapy alone. Scores on the modified Rankin scale range
from 0 to 6, with 0 indicating no symptoms, 1 no clinically significant disability, 2 slight disability, 3 moderate dis-
ability, 4 moderately severe disability, 5 severe disability, and 6 death. There was a significant difference favoring the
endovascular-therapy group over the medical-therapy group in the overall distribution of scores (unadjusted com-
mon odds ratio, 2.77; 95% Cl, 1.63 to 4.70; P<0.001).




LG americane del gennaio 2018

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 criterla, mechanical thrombectomy Is
recommended.

8. In selected patients with AlS 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.




NNT con trombolisi

Number Needed to Treat (NNT)

- t-PA<45h 16
« t-PA <3 nh 7
- t-PA< 15h 3

Trombolisi (o TA primaria)
combinata < 6 h

« Trombolisi IA primaria > 6 ore e
« finoa 24 ore in pz con

ampia penombra -mismatch

Aspirina 80

3-4

2-3
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Thrombolysis Guided by Perfusion Imaging up to 9 Hours
after Onset of Stroke

H. Ma, B.C.V. Campbell, M.W. Parsons, L. Churilov, C.R. Levi, C. Hsu, T.J. Kleinig, T. Wijeratne, S. Curtze,
H.M. Dewey, F. Miteff, C.-H. Tsai, J.-T. Lee, T.G. Phan, N. Mahant, M.-C. Sun, M. Krause, J. Sturm, R. Grimley,
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Score on Modified Rankin Scale
0 1 2 W3 EH4 HS HS

Alteplase | 12 23 14 13 13 12 12
(N=113) [(N=14)  (N=26) IS (N=15) (N=15) (N=14) (N=13)

o
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Figure 1. Scores on the Modified Rankin Scale at 90 Days.

Shown is the distribution of the scores on the modified Rankin scale at 90
days for all patients (intention-to-treat analysis). Scores range from 0 to 6,
with 0 indicating no neurologic deficit, 1 no clinically significant disability
(return to all usual activities), 2 slight disability (able to handle own affairs
without assistance but unable to carry out all previous activities), 3 moder-
ate disability requiring some help (e.g., with shopping, cleaning, and finances
but able to walk unassisted), 4 moderately severe disability (unable to attend
to bodily needs without assistance and unable to walk unassisted), 5 severe
disability (requiring constant nursing care and attention), and 6 death. The
primary outcome of a score of 0 or 1 on the modified Rankin scale occurred
in a higher percentage of patients in the alteplase group than in the placebo
group. A secondary ordinal analysis of the distribution of scores on the modi-
fied Rankin scale at 90 days did not show a significant between-group differ-
ence in functional improvement (common odds ratio, 1.55; 95% confidence
interval, 0.96 to 2.49). Percentages may not total 100 because of rounding.

Good Outcome
49% alteplase
43% placebo

-6%

NNT=18



Sospetto ictus

Sistema 118-codice ictus e allerta su centro abilitato alla trombolisi EV

{

DEA (HUB e spoke):

-TC cranio, ematochimici, valutazione criteri di esclusione
- trombolisi EV nel minor tempo possibile (entro 4,5 ore dall’esordio)

-Angio-CT vasi extra-intracranici, valutazione di eligibilita (criteri
clinici di inclusione) = invio tempestivo alla sala angiografica del
centro HUB in presenza di una occlusione vascolare aggredibile con
trombolisi IA entro 6 ore)

-Neuroimmagini avanzate (TC perfusionale o RMN) per valutare
tessuto ancora salvabile (penombra) = trombolisi IA fino a 24 ore

-Stroke Unit—>Gestione post del pz in area dedicata



Angio-TC: Occlusione TC cranio: vasta ischemia

dell’arteria cerebrale emisferica precoce-NO
media trombolisi




Original Contribution

Cost-Effectiveness of Solitaire Stent Retriever
Thrombectomy for Acute Ischemic Stroke

Results From the SWIFT-PRIME Trial (Solitaire With the Intention
for Thrombectomy as Primary Endovascular Treatment for Acute
Ischemic Stroke)

Conclusions—Among patients with acute ischemic stroke enrolled in the SWIFT-PRIME trial, SST increased initial
treatment costs, but was projected to improve quality-adjusted life-expectancy and reduce healthcare costs over a lifetime
horizon compared with tPA.
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Figure 3. Time to breakeven point where long-term costs associ-
ated with stent retriever thrombectomy are exceeded by higher
long term costs in the intravenous tissue-type plasminogen acti-
vator (IV tPA}-alone group.
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Ischemic Stroke

REVIEW

Mothership versus drip and ship for thrombectomy in
patients who had an acute stroke: a systematic
review and meta-analysis

Conclusions Patients who had an acute ischemic
stroke admitted directly to a comprehensive stroke

center (MS patients) with endovascular capacities may
have better 90-day outcomes than those receiving DS
treatment. However, major limitations of current evidence
(ie, retrospective studies and selection bias) suggest

a need for adequately powered studies. Multicenter
randomized controlled trials are expected to answer this
question.
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Trombolisi sistemiche — Regione Piemonte
Numero di Pazienti Trattati
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2016-2018: Trombolisi IA in Piemonte

2018 |

2016 2017
Citta salute 77 106 |(131:72 comb,l 59 |AP
G. Bosco 49 53 88: 55 comb, 3:3 IAP
Novara 25 o6 77: 49 comb, 28 IAP
Alessandria 18 29 21,10 comb; !11 IAP
Cuneo 1 > 35: 20 Comb, |15 IAP
Totale 170 249 352: 206 conl1binate

146 IA Primarie







