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PICO: in pazienti adulti con ictus ischemico acuto da occlusione di
grossa arteria candidabili sia a trombolisi e.v. che a trattamento
endovascolare, il solo trattamento endovascolare rispetto al
trattamento combinato (trombolisi e.v. e trattamento
endovascolare), migliora l'esito clinico?

TROMBECTOMIA DIRETTA o PRIMARIA
VS
TRATTAMENTO COMBINATO



PICO: in pazienti adulti con ictus ischemico acuto da occlusione di
grossa arteria candidabili sia a trombolisi e.v. che a trattamento
endovascolare, il solo trattamento endovascolare rispetto al
trattamento combinato (trombolisi e.v. e trattamento
endovascolare), migliora l'esito clinico?

Raccomandazione 9.30a

In pazienti adulti con ictus ischemico acuto da occlusione di
grossa arteria candidabili sia a trombolisi e.v. che a
trattamento endovascolare in centri di secondo livello, il solo
trattamento endovascolare non e raccomandato in
alternativa al frattamento combinato con la frombolisi e.v.
Forza raccomandazione: Forte contro | |

Qualita Evidenza: elevata PP P



Sintesi 9.35

Non sono invece al momento disponibili dati da RCT sul
confronto TM diretta versus frattamento combinato per
pazienti con ictus ischemico acuto da occlusione di
grossa arteria infracranica in un setting organizzativo di
“drip and ship”.



PICO: in pazienti adulti con ictus ischemico acuto da occlusione di
grossa arteria candidabili sia a trombolisi e.v. che a trattamento
endovascolare, il solo trattamento endovascolare rispetto al
trattamento combinato (trombolisi e.v. e trattamento
endovascolare), migliora l'esito clinico?

Raccomandazione 9.30b

Date le evidenze raccolte sullargomento in  caso di
centralizzazione primaria (modello mothership) presso centri in
grado di fornire sia il trattamento trombolitico che il trattamento
endovascolare il gruppo di lavoro suggerisce a maggior ragione in
setting organizzativi diversi con centralizzazione secondaria
(drip&ship) che il fratftfamento combinato, quando indicato,
rimanga il trattamento standard.

Forza raccomandazione: GPP

Qualita Evidenza: -



Raccomandazione 9.31

In particolari sottogruppi di pazienti in cul sono
possibili clinicamente e logisticamente entrambi gl
approcci, € raccomandato proseguire gli studi di
confronto tra trombectomia primaria € associazione
della trombectomia con la ftrombolisi e.v. (es.
occlusioni tandem, occlusioni a T, occlusioni di
basilare, imaging con ampio core, quadri ad elevato
rischio emorragico, ecc)

Raccomandazione per laricerca
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Effect of Endovascular Treatment Alone vs Intravenous Alteplase

Plus Endovascular Treatment on Functional Independence

in Patients With Acute Ischemic Stroke
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A Randomized Trial of Intravenous Alteplase
before Endovascular Treatment for Stroke
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recommendation on indication for

mechanical thrombectomy in patients

with acute ischaemic stroke and anterior
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intravenous thrombolysis before
circulation large vessel occlusion

European Stroke Organisation (ESO)—European
Society for Minimally Invasive Neurological Therapy
(ESMINT) expedited recommendation on indication
for intravenous thrombolysis before mechanical
thrombectomy in patients with acute ischemic stroke

Guillaume Turc' , Georgios Tsivgoulisl'3 , Heinrich }. Audebert‘,
Hieronymus Boogaarts®, Pervinder Bhogal®, Gian Marco De Marchis’ ©,
Ana Catarina Fonseca® ), Pooja Khatri’, Mikaél Maziqhi'o" ', Natalia Pérez d
Peter D. Schellinger'?, Daniel Strbian'*, Danilo Toni'®, Philip White'¢,
William Whiteley", Andrea Zini'®, Wim van Zwam'? ©, and Jens Fiehler?®

Evidence-based recommendation

For patients directly admitted to a thrombectomy-capable

centre for an acute ischaemic stroke (<4.5 hrs of symptom
onset) with anterior circulation large vessel occlusion and
who are eligible for both treatments, we recommend in-
travenous thrombolysis plus mechanical thrombectomy over
mechanical thrombectomy alone.

Both treatments should be performed as early as possible
after hospital arrival. Mechanical thrombectomy should not
prevent the initiation of intravenous thrombolysis, and intrave-
nous thrombolysis should not delay mechanical thrombectomy.

Quality of evidence: Moderate HEHE

Strength of recommendation: Strong 11

and anterior circulation large vessel occlusion
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p=0.18)

Trial DIRECT-MT DEVT | SKIP MR CLEAN-NO IV SWIFT-DIRECT | DIRECT-SAFE
Design Non-inferiority RCT Non-inferiority RCT | Non-inferiority RCT Superiority RCT ' Non-inferiority RCT ' Non-inferiority
(PROBE) (PROBE) (PROBE) (PROBE) (PROBE) RCT (PROBE)

' Primary endpoint | MRS (COR) mRgs.0-2 mRS.0-2 mRS. (GOR) mRs.0-2 mRS.0-2
Pre-specified Relative: lower Absolute: 10% Relative: lower Relative: lower | Absolute: 12% Absolute: 10%
non-inferiority boundary of the Cl boundary of the Cl of | boundary of the Cl of
margin of the ¢QR = 0.80 the OR 20.74 the QR = 0.80

' Main inclusion « ICA, Mlor M2 e ICAoOrM| « ICAorMI o ICAT, Ml or M2 e ICAOrMl o ICA MI, M2
criteria + CEligible for IVT + Eligible for IVT + Eligible for IVT + Eligible for IVT within | «  Eligible for IVT or basilar

within 4.5 h within 4.5 h within 4.5 h 45h within 4.5 h « Eligible for
IVT within 4.5
h
Thrombolytic Alteplase 0.9 mg/kg | Alteplase 0.9 Alteplase 0.6 mg/kg Alteplase 0.9 mg/kg : Alteplase 0.9 mg/kg . Alteplase 0.9
agent (non imkersate) mg/kg mg/kg
(non rimbersate)
N. of patients 656 234 (stoppato, 204 539 | 408 | 293 (stoppate.
rispetto ai 970 rispetto ai 780
mR$ 0-2 at 90 36.5% vs. 36.9% 54.3% vs. 46.6% 59.4% vs. 57.3% 49.1% vs. 51.1% | 56.7% vs. 65.2% 54.8% vs. 60.5%
days QOR0.97 (0.68-137) | SOR148(081- | o109 1063-190% | QORO95(0.65-1.40) | OROJO (0.47-1.04) | ORO7S (0.45
2.74) 1.24)
mliCl 22b 79.4% vs. 84.5% 88.5% vs. 87.2% 90.1% vs. 93.2% 78.7% vs. 83.1% | 90.5% vs. 96.6% | 88.8% vs. 89.0%
(end of the ORO0.70 (0.47-1.06) | OR1.14 {0.50 | OR0.66 [0.24 - 1.82) QQR 0.73 (0.47 - 1.13) aQR 0.84 (0.39-
procedure) -2.61) 1.82)
Conglusioni, dimosirata non dimostrata non non dimosfrata non non dimosfrata né non dimosirata non non dimostrata
inferiorita inferiorita inferiorita superiorita né non inferiorita non inferiorita
(acOR 1.07; IC95% (diff, 7.7%, IC97.5% | (diff. 2.1%. IC97.5% inferiorita (diff, assoluta (sk. difference -
0.81 - 1.40; p=0.04) unilaterale -5.1% to | unilaterale -11.4% - =; | (cOR aggiustato 0.84, aggiustata -7.3%, 5.1%, IC95% -
=, p = 0.003) OR 1.09, IC%7.5% IC95% 0.62-1.15, p=0.28) | IC95% limite inferiore 16.0-5.9,
unilaterale 0.63 - =, unilaterale -=15.1%) p=0.19)




METANALISI 6 RCT

mRE(=2b

Trial dMT IVT + MT OR (95% ClI) Weight

i
Alteplase 0.9 mg/kg :
DIRECT-MT (2020) 243/306 (79.4%) 267/316 (84.5%) .I 0.70 (0.47, 1.06) 37.05
DEVT (2021) 100/113 (88.5%) 102/117 (87.2%) E 1.14 (0.50, 2.61) 8.98
MR CLEAN No IV (2021) 191/273 (78.3%) 196/266 (83.1%) i 0.72 (0.45, 1.13) 28.91
SWIFT-DIRECT (2021) 182/201 (90.5%) 199/207 (96.1%)< = E 0.34 (0.14,0.82) 7.74
DIRECT-SAFE (2021) 127/143 (88.8%) 130/146 (89.0%) E 0.98 (0.47,2.04) 11.35
Subtotal (I-squared = 14.9%, p = 0.319) Q 0.73 (0.55, 0.97) 94.03

|

!
Alteplase 0.6 mg/kg :
SKIP (2021) 91/101 (90.1%) 96/103 (93.2%) = E 0.66 (0.24, 1.82) 5.97
Subtotal (I-squared =.%,p=.) E 0.66 (0.24, 1.82) 5.97

T

|
Overall (I-squared = 0.0%, p = 0.449) <> 0.72 (0.56, 0.92) 100.00

T

i

T ; T T
2 2 3

~ Favours IVT + MT

Favours MT alone —



METANALISI 6 RCT sICH

%

Trial damT IVT + MT OR(95%Cl)  Weight
Alteplase 0.9 mg/kg ;
DIRECT-MT (2020) 141327 (4.3%) 20/329 (6.1%) " 0.69 (0.34, 1.39) 30.27
DEVT (2021) 71115 (6.1%) 8117 (6.8%) . 0.88 (0.31, 2.52) 13.67
MR CLEAN No IV (2021) 161273 (5.9%) 14/266 (5.3%) : = 130 (0.60, 2.81) 25.18
SWIFT-DIRECT (2021) 31201 (1.5%) 10/204 (4.9%K——= ; 0.29 (0.08, 1.08) 8.81
DIRECT-SAFE (2021) 41146 (2.7%) 71147 (4.8%) € o 0.56 (0.16, 1.97) 9.60
Subtotal (I-squared = 6.0%, p = 0.373) <>> 0.77 (0.50, 1.18) 87.52
Alteplase 0.6 mg/kg :
SKIP (2021) 6/101 (5.9%) 8/103 (7.8%) = 0.75 (0.25, 2.24) 12.48
Subtotal (I-squared =.%, p = .) —_— : —— 0.75 (0.25, 2.24) 12.48
Overall (I-squared = 0.0%, p = 0.513) i - 0.77 (0.52, 1.13) 100.00

T ’ T |

2 1 2 3

~ Favours MT alone Favours IVT + MT —
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Fibrinogen depletion and intracerebral hemorrhage
after thrombolysis for ischemic stroke: a meta-analysis

Michele Romoli'>3( . David Giannandrea* - Andrea Zini'
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fibnnogen depletion No fibninogen depletion 0dds Ratio Odds Rato
Study or Subgroup Total Total_Weight IV, Random, 95% C1 IV, Random. 95% CI

Matosevic 2013 (adjusted OR) 109 438 685%  4.44[214,921)
Sun 2015 (adjusted OR) na na 61% 1282(1.12,146.28) +
Vandelli 2015 (adjusted OR) o 63 254% TAT(225,24.75) _—
Total (95% CI) 100.0%  5.41([2.96,9.89) -
Heterogenelty. Tau*= 000, ChP=104,01= 2(P=059),P= 0% 300' 03' 1 '30 3 m
Test for overall effect Z= 5.48 (P < 0.00001) ' donlebensaler. deatelionfovers ICH

Fig.3 Prevalence of intracerebral hemorrhage depending on fibrinogen depletion from adjusted odds ratio. Legend. ICH, intracerebral hemor-
rhage




Stroke ® Trombectomia in 409/1687 (24.3%)

ORIGINAL ARTICLE

Fibrinogen Depletion Coagulopathy Predicts
Major Bleeding After Thrombolysis for Ischemic
Stroke: A Multicenter Study

Michele Romoli®, MD, PhD*; Laura Vandelli®>, MD"; Guido Bigliardi®, MD; Marcello Naccarato, MD, PhD;

Jessica Moller, MD; Maurizio Balestrino®™, MD; Fabrizio Giammello®, MD; Mauro Gentile, MD;

Maria Luisa DellAcqua®, MD; Paolo Manganotti, MD; Stefano Forlivesi®, MD; Maurizio Melis®, MD;

Livio PiCChetto@, MD’ PhD; p OOOOOOOO Df\cﬁ;if\ k‘n' f:ir\uanni c“r|onic k‘n' Q*Q;Oﬂi') Taefnnim k‘ n‘ \Ialario Diroso, MD;

Laura Malfatto™, MD, PhD; Table 2. Bleeding Outcomes Depending on Fibrinogen jliaccio®, MSc;
Tommaso Trenti, MD; RitaM Depletion Group rea Zini®, MD

sICH NINDS 63 (5.5%) 51 (9.7%) 0.002
Major bleeding 177 (15.6%) 116 (22.0%) 0.001

Additional outcomes

sICH (ECASS) 46 (4%) 41 (7.8%) 0.002
Fatal ICH 21 (1.8%) 16 (3%) 0.12
Any ICH 183 (16.1%) 112 (21.3%) 0.01
Any bleeding com- 219 (19.3%) 137 (25.9%) 0.002

plication




Fibrinogen depletion coagulopathy predicts major bleeding after thrombolysis for

ischemic stroke: a multicentre study

POPULATION

1678 people receiving intravenous
thrombolysis (IVT) for acute ischemic
stroke
Mean age 72 years, 46% female
Median NIHSS 8 points

SETTING

Multicenter study (6 Comprehensive .
Stroke Centers in Italy) E . E

FIBRINOGEN DEPLETION

= | s Relative reduction of

dop  fibrinogen below 50%
of pre-IVT levels, or
absolute concentration
<200 mg/dl after 2 hours
from thrombolysis

200
mg/dl

528 with fibrinogen depletion
1150 with no fibrinogen depletion

OUTCOMES

Symptomatic ICH (sICH) according to NINDS criteria
Major bleeding (fatal, or >83/dl decrease in hemoglobin, or >1 unit transfusion, or
bleeding at critical site)

FINDINGS

Adjusted odds of sICH with fibrinogen depletion = 1.55 (95%CI104-2.32)

vs 31% in those without fibrinogen depletion

of people developing sICH had fibrinogen depletion o
(+14% absolute increase) nﬁ

of people with Major Bleeding had fibrinogen depletion
vs 30% in those without fibrinogen depletion W

(+10% absolute increase)

Attributable fraction of sICH due to fibrinogen depletion= 40%

CONCLUSION

Fibrinogen depletion represents an independent predictor of sICH and major
bleeding after IVT for acute ischemic stroke.

Stroke Romoli et al,, 2022
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In assenza di evidenze a favore del modello mother-ship o del
modello drip&ship, il modello adoftato deve dipendere
dall’organizzazione locale e dalle caratteristiche del paziente.

Il modello mother-ship puo essere da preferire quando il fempo di
trasporto al centro dotato di interventistica endovascolare sia al di
sotfto dei 30-45 minuti, nonostante vi sia un centro ictus primario, ove
puo essere effettuata la frombolisi e.v., piu vicino; il modello drip-
and-ship potrebbe essere da preferire quando i tempi per
raggiungere il centro ictus secondario siano superiori ai 45 minuti,
purché il tempo door-to-needle del centro ictus primario non sia
superiore ai 60 minuti.
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Benefit from successful recanalization in an © The Authors) 202

Italian cohort of stroke patients receiving oA s

endovascular treatments according to the ol ssepun comomaine

DIRECT-MT trial criteria ®SACGE

Manuel Cappellari* "', Valentina Saia® Giovanni Pracucci®, Fabrizio Sallustio®,
Andrea Zini°, Mauro Bergui®, Cecilia Zivelonghi®, Salvatore Mangiafico’
and Danilo Toni®

Results: Differences were found between DIRECT-MT and IRETAS cohorts for 3-month mRS score 0 to 1 (23.5% vs. 33.1%)
and 0 to 2 (36.7% vs. 47.1%), successful (82% vs. 76.7%) and complete recanalization (32.3% vs. 58.8%). Among unfavorable
predictors for 3-month mRS shift, diabetes mellitus (18.9% vs. 13.9%) and asymptomatic intracerebral hemorhage (ICH)
(34.8% vs. 25.5%) were more frequent in the DIRECT-MT, whereas age >80 years (23.7% vs. 15.3%) and pre-stroke mRS
score >0 (16.1% vs. 7.8%) were more frequent in the IRETAS.

The direction of effect on the 3-month mRS shift (6 to 0) favored successful recanalization across all strata. Greatest bene-
fit from successful recanalization was observed in patients with most severe strokes (NIHSS >20, OR:4.002; 16-19, OR:3.292;
2-5, OR:2.470) and most proximal occlusion site (intra-cranial ICA, OR:4.092; M1-MCA, OR:3.705; M2-MCA, OR:2.001), in
younger patients (18-59 years, OR:3.677; 60-79, OR:3.267; >80, OR:1.993), and in patients who started the treatment earlier
(onset-to-groin time <205 min, OR:4.361; onset-to-groin time >205, OR:2.326).
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for Ischemic Stroke
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Figure 2. Distribution of Scores on the Modified Rankin Scale at 90 Days
in Patients Eligible for t-PA.
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