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PRINCIPI 



Terapia trombolitica 
 Terapia volta a dissolvere trombi/emboli nelle arterie, 

migliorare il flusso ematico e prevenire danni a tessuti 

e organi 

 Indicazioni: 

 IMA 

 Embolia polmonare 

 Ictus 



 Le arterie cerebrali non sono assimilabili alle arterie degli 

altri distretti corporei, incluse le coronarie 

 

Ricordiamoci che: 

 Il cervello non è un muscolo…e tutto ciò che ne consegue 

 L’eziologia dell’ictus ischemico è complessa (AT,CE,LA, 

IND, DIS, ecc) 

 

 

    MA… 

L’ictus è una patologia tempo-dipendente 

 

 

 

 



    Stroke patients who receive  

   organised inpatient care in  

   a Stroke Unit are more likely 

   to be alive, independent, and  

   living at home one year after  

   the stroke. 

 

 

 

The Cochrane Library 2009, Issue 1) 

LA STROKE UNIT  

è la prima terapia dell’ictus 



Prove di efficacia 

dall’IMA 

all’ICTUS 



IMA: angioplastica primaria vs. trombolisi 

ev 
  

Zijlstra et al. NEJM 1999 Keeley et al. Lancet 2003 
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Penombra ischemica 



Agenti trombolitici 
 Streptokinase 

 Urokinase 

 rt-PA (Alteplase) 

 Reteplase 

 TNK (tenecteplase) 

 Desmoteplase 

 Lanoteplase 



rtPA 



rtPA 



Trombolitici: selettività 



Coagulopatia da tPA 

 Dovuta alla non alta selettività del tPA per la fibrina del 

trombo, con conseguente degradazione del fibrinogeno 

in circolo e secondaria ipofibrinogenemia 



Desmoteplase 



Desmoteplase 



DIAS-3 (DIAS-4, DIAS-J) 

Albers G. et al. Lancet Neurol 2015  



Tenecteplase 

 TNK-S2B (USA, TNK vs rtPA, stopped) 

 ATTEST (UK, TNK vs rtPA, <4.5h) 

 NOR-TEST (Norvegia, BMC 2014, TNK vs rtPA) 

 TEMPO-1, TEMPO-2 (Calgary, NIHSS<6, CTA/CTP 

occlusion, <12h) 

 Parsons et al. NEJM 2015: Australia, fase2b (TNK vs 

rtPA, <6h) 

 

 



EFFICACIA 



i.v t-PA recanalization at one hour 

(angiographic data) 
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RICANALIZZAZIONE 
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TRIALS REGISTRATIVI 



NINDS study 

NINDS rtPA Stroke Study Group NEJM 1995 

 1991-1994 

 <3h 

 O,9 mg/Kg, 10% bolo, infusione in 60’ 

 

 



NINDS study 

NINDS rtPA Stroke Study Group NEJM 1995 



NINDS rtPA Stroke Study Group NEJM 1995 



NIHSS at 90 Days: complete recovery 

NINDS Investigators.  NEJM, 1995 
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Criteri TC encefalo 

ASPECTS score 
Alberta Stroke Programme Early CT Score 

 

Barber PA, Lancet 2000 





Randomized placebo-controlled alteplase trial 

Trial Numero 

pazienti 

“Time 

window” 

NINDS 

parte 1 

291 0-90 

NINDS 

parte 2 

333 91-180 

ECASS I 620 0-360 

ECASS II 800 0-360 

ATLANTI

S A 

142 0-360 

ATLANTI

S B 

613 180-300 

Il trattamento precoce con t-PA 

entro 3 ore è associato a un buon  

outcome a 3 mesi. Esiste però anche  

un potenziale beneficio dopo le 3 ore  

Totale pz        2775 The ATLANTIS, ECASS and NINDS rt-PA Study Group, Lancet 2004  



 

 

 

Approvazione rtPA 

 USA (FDA) nel 1996 

 CANADA nel 1999 

 Europa nel…. 

 

 



Fasi dell’approvazione del t-PA in Europa 
Decisione dell’EMEA (Settembre 2002) 

 Autorizzazione all’immissione in commercio di Alteplase 
   per il trattamento trombolitico dell’ictus ischemico  
   entro 3 ore dall’esordio dei sintomi purché vengano  
   effettuati (a cura della B.I.): 
 

 studio di monitoraggio post-marketing: SITS-MOST 
 
 studio randomizzato/controllato nella finestra  
   3-4 ore: ECASS III 

AIC in Italia: D.M. 24 luglio 2003 
G.U. N° 190 18 Agosto 2003 



SITS-MOST European Union + 

Norway, Switzerland & Iceland 

N° participant Countries       14 

N° active centres       287 

N° treated patients             6483  

 Start:   

 Europe: Jan 2003 

 Italy:      Mar 2004 

 End:     

 All:   Apr 2006 



SITS-MOST: Study outline - 1   

 Clinical phase:  IV   

 Inclusion/exclusion criteria: same as those of RCTs  

   (reported in the SPC) 

 Drug dose: 0.9 mg/kg bw, 10% bolus /1 min 

 Data included at baseline  

 patient demographics 

 timing of procedures 

 neurological status by NIHSS 

 imaging results before treatment 



Lancet 2007 







AGENZIA ITALIANA DEL FARMACO 

 DETERMINAZIONE 16 Novembre 2007 

 (Determinazione n. 1/AE) (GU n. 278 del 29-11-2007)  

 Conferma: 

 necessità di  proseguire registrazione pazienti nel SITS-ISTR 

 processo di accreditamento con le modalità seguite per SITS-MOST 

 utilizzo di actilyse  

• secondo informazioni in scheda tecnica  

• solo in stroke units, come definite da decreto A.I.C. 24 luglio 2003 

 Identificazione/implementazione dei centri da parte di Regioni e  

    Province Autonome 

 richiesta di partecipazione al registro SITS-ISTR da fare al  

    sito www.acutestroke.org 

 indicazione a registrare tutti i trattamenti 

 Coordinatore nazionale 

 

 Precisa: 

 possibilità di accedere a consulenza neurochirurgica anche per  

    via telematica 

 introduzione di Coordinatori regionali 

http://www.acutestroke.org/


NEJM 2008 

 2003-2007 

 821 pts (19 paesi, 130 centri)  

 

 



NEJM 2008 



NEJM 2008 



NEJM 2008 NEJM 2008 



Lancet Neurol 2010 



mRS 0-1 at Day 90 
  

Adjusted odds ratio (95% CI) by stroke onset 
 to treatment time, ITT population  

(N=2776) 

ECASS III SITS-MOST 



Thrombolysis: Number of Patients Needed to Treat (NNT) to 

Achieve Excellent Recovery (mRS 0-1) 

Lees et al. Lancet 2010;375:1695-1703. 

≤ 90 mins 

90 min - 3 h 

3 - 4.5 h 

NNT=4 to 5 

NNT=9 

NNT=14 

mRS, modified Rankin Scale 



rt-PA Effects are Time Dependent 

Wahlgren et al. Lancet 2008;372:1303-1309. 

Lees et al. Lancet 2010;375:1695-1703. 
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AIS, acute ischaemic stroke 



SITS: Door-to-Needle vs Time Window 

SITS-Database https://sitsinternational.org 
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Time from symptom onset to arrival 

(Prehospital time) 

Doctors who have more time, take more time, but the 

sooner thrombolysis is initiated, the greater the benefit 



Raising Public Awareness 

 Campaigns 

 Target the general public as stroke 
witnesses  

 Symptom awareness 

 Awareness to take action 

 Keep the message easy 

 The ultimate aim is to keep the 
time to treatment as short as 
possible 

 Public awareness campaigns 
can increase ambulance 
dispatches for stroke 

 

Example of a German stroke 

awareness campaign 



NIH-recommended Emergency Department 

Response Times 

NINDS NIH website. Stroke proceedings. Latest update 2008. 

DTN ≤60 min: the “golden hour” for evaluating and treating acute stroke 

T=0 

Suspected 

stroke patient 

arrives at  

stroke unit 

≤10 min 

Initial MD evaluation  

(including patient 

 history, lab work 

 initiation, & NIHSS) 

≤ 15 min 

Stroke team  

notified  

(including  

neurologic  

expertise) 

≤ 25 min 

CT scan 

 initiated 

≤ 45 min 

CT & labs  

interpreted 

≤ 60 min 

rt-PA 

given if patient 

is eligible 

IDEALLY performed 

prehospital 





Studio IST-3 
Third International Stroke Trial 

• studio indipendente, internazionale, multicentrico, randomizzato e controllato 
verso placebo finalizzato a rivalutare l’efficacia e la sicurezza dell’uso di rt-PA i.v. 
nei pazienti con ictus ischemico acuto entro 6 ore dall’esordio dei sintomi (3.100 
pazienti, anni 2000-2011); 

• i pazienti randomizzabili sono i seguenti: 

           - Pazienti con età > 80 anni 
     - Stroke lieve (NIHSS < 4) o con sintomi in rapido miglioramento 
     - Stroke severo (NIHSS > 25) 
 - Presenza di lesioni precoci alla TC 
     - Finestra terapeutica entro 6 ore 



The third international stroke trial (IST-3) 

main results: primary and secondary 

outcomes among 3035 patients 

The IST3 collaborative group - 156 hospitals in UK, Poland, 

Italy, Sweden, Norway, Australia, Portugal, Belgium, Austria, 

Switzerland, Canada, Mexico 

23rd  May 2012 

Lisbon  

Available online at 

www.thelancet.com 

From 12.00 today 

Italia      326 

Modena 40  

http://www.thelancet.com/


Baseline characteristics1 (n=3035) 

• 849 (28%) randomised < 3 hours  

• 1617 (53%) aged > 80 years  

• 970 (32%) baseline NIHSS > 16 

• 95% did not meet EU approval for rt-PA 

• Treatment and control groups balanced on 

all key factors 

1.Trials 2011, 12:252.  http://www.trialsjournal.com/content/12/1/252 

http://www.trialsjournal.com/content/12/1/252


Time to randomisation and age 
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rt-PA 

(n=1515) 

Control 

(n=1520) 

n (%) n (%) 

104 (7%) 16 (1%) 

Fatal & non-fatal intracranial 

haemorrhage < 7 days 

applying the ‘Cochrane’ definition, of SICH,  the 7% IST-3 

frequency  is comparable with the 7.3% (SITS) registry of 6483 

patients treated within licence in routine clinical practice1 

1. Wahlgren, Lancet 2007; 369: 275–82 

P < 0.0001 



Deaths 

 

n 

rt-PA 

(%) 

 

n 

Control 

(%) 

 

p 

Within 7 days 163 (11%) 107 (7%) ↑0.001 

After 7 days, 

before 6 mo. 

244 (16%) 300 (20%) ↓0.009 

All deaths by 6 

months. 

408 (27%) 407 (27%) 0.6 

 

 

 

 



Overall - all patients 0-6 hrs:  

‘alive and independent’ (OHS 0-2) 

rt-PA 

(n=1515) 

control 

(n=1520) 

n (%) n (%) 

554 (37%) 534 (35%) 

Absolute difference/1000  

= 14 more alive and independent 

(95% CI -20 to 48) NS 



Ordinal analysis 6 month OHS 

Favourable shift; adjusted common odds ratio 

1·27 (95% CI 1·10- 1·47), p=0·001 

or, the odds of surviving with less disability were 

27% greater for patients treated with rt-PA 



(interaction) 

Subgroups: adjusted effect on primary 

outcome 

The treatment odds ratio in each subgroup has 

been adjusted for the linear effects of the other 

key variables  



Implications for practice.  

IST-3 enables clinicians to: 

• Consider thrombolytic treatment for a wider 

variety of patients,  

– Particularly those aged over 80 years 

– With more severe strokes 

• Reinforce their efforts to increase the 

proportion of ischaemic strokes treated < 3 

hours  

• Have greater confidence that mortality is 

not increased by treatment  



• Healthcare systems should aim to treat patients 

as fast as possible 

• There should be no upper age limit for rt-PA 

• An individual patient data meta-analysis should be 

performed as soon as possible 

• Trials aimed at finding ways to reduce hazard 

(SICH) and determine who benefits at later times 

should proceed as fast as possible 

Conclusion 



Magnitude of the IV tPA response by treatment delay 

Emberson Lancet 2014 



Emberson Lancet 2014 





Criteri di inclusione  

Trombolisi ev 

1. Pazienti di ambo i sessi di età compresa tra >18 anni 

2. Ictus ischemico responsabile di un deficit misurabile 
di linguaggio, moto, sguardo, campo visivo e neglect 
(esclusione TC di emorragia) No limite inferiore 
definito 

3. Trattamento entro le 4.5 ore dall’esordio 

4. Sintomi presenti da almeno 30 min e non in rapido e 
significativo miglioramento (per escludere TIA).  

5. Consenso informato scritto del paziente o del familiare 
al trattamento e trattamento dei dati 

 



Grazie per l’attenzione 


