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On 26th, 27th and 28th October 2012, a group of Italian

neurologists and stroke physicians met in Vibo Valentia, to

discuss the implications of IST 3 and updated Cochrane

Systematic Review results on thrombolysis in acute

ischaemic stroke [1, 2]. After careful examination of all the

available evidence, some modifications of the current

Italian guidelines were agreed to, which are as follows:

Recommendation, Grade A: treatment with rt-PA

(0.9 mg/kg) is indicated within 4.5 h from the beginning of

symptoms of an ischaemic stroke, without any age limit.

Treatment must be started as soon as possible after the

stroke onset.

Synthesis: both the IST 3 trial and Cochrane Systematic

Review suggest that treatment could be effective up to 6 h.

Single patient data meta-analysis of all rt-PA trials (which

is ongoing) will offer a clarification of the possible inter-

action among age, severity and onset to treatment time.

Text: exclusion criteria for thrombolysis: third criterium

‘‘severe stroke clinically (i.e. National Institute for Health

Stroke Scale [25) or by neuroimaging’’. Note: this crite-

rium should be abandoned after IST 3 results.

Why were these important statements decided? The

results of IST 3 are to be carefully analysed, and put in the

context of the whole evidence on rt-PA treatment for

cerebral ischaemia. IST 3 was a no profit, clinicians driven

trial, with the aim of clarifying whether a promising ther-

apy could be given to almost all the patients admitted to

Stroke Units, despite age and severity of the neurological

deficit. The randomisation was based on the uncertainty

principle, a well-known concept, successfully used in many

previous relevant large trials (i.e. IST, CLOTS, FOOD,

ECST), that produces a high degree of external validity of

the results. The trial was based on the PROBE (prospec-

tive, randomised, open blinded endpoint) method (after the

first 300 patients were randomized in a blind fashion),

which is the best available system to combine both correct

methodology and feasibility of the study [3]. Central blind

follow-up was secured, and this way to obtain outcome

information has been validated many years prior [4, 5] and

is the same used in many previous and current studies.

As happens in many large trials, IST 3 lasted several

years, during which new pieces of knowledge were made

available in the field of stroke medicine, and of course they

should have been taken into account by the IST 3 group. In

fact, the original IST 3 protocol stated that the primary

outcome was a dichotomized end point, based on Oxford

Handicap Scale (OHS) at 6 months [that can be considered

as the modified Rankin Scale (mRS)]: 0–2 vs 3–6, aiming

at a 4 % absolute reduction of worse prognosis. However,

when results of ECASS 3 [6] became available, it was clear

that different dichotomizations could lead to different

results: in fact, ECASS 3 results were not statistically

significant when considering 0–2 vs 3–6 cut off, but defi-

nitely positive when considering 0–1 vs 2–6 cut off, and

this very result prompted a modification of the European

Guidelines, which was widely accepted by the stroke

community (time limit moved from 3 to 4.5 h). As a matter

of fact, ECASS 2 had given a statistically not significant

result when considering 0–1 vs 2–6 cut off, but was sig-

nificant if 0–2 vs 3–6 was taken into account. Therefore,

we decided to add the 0–1 vs 2–6 endpoint to our outcome

measures, to make our results comparable with those

already produced. In the meantime, increasing evidence

had become available on a new way to analyze stroke
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outcome (the ordinal shift analysis, OSA) which was able

to give value to any single improvement along the whole

mRS [7, 8]. The OSA makes it possible to see whether a

putative patient, who if treated in the control group would

end up with a mRS of (say) 4, could improve with treat-

ment to 3, which is clinically an important achievement,

but which is lost with the usual dichotomization. Further-

more, the statistical power increases with OSA. Therefore,

this type of analysis was added to the protocol. The whole

statistical plan was published well in advance [9], when no

outcome data were known to anyone, to ensure the perfect

validity of the procedure.

When the results were presented, it was clear that the

absolute improvement of 4 % at 6 months was not reached,

and therefore it was obvious that the difference in the

dichotomized end point 0–2 vs 3–6 was not conventionally

statistically significant. However, both the 0–1 vs 2–6

dichotomization and the OSA gave clear-cut, statistically

significant results: just to summarise: treatment gave a

27 % higher probability of a good outcome. It was also

clear that age and severity were not (as someone could

think) related to a worse effect of rt-PA, but instead older

patients and those with severe strokes seemed to benefit

most. To summarise, for every 1,000 treated patients, there

were 29 more with favourable outcome, and in patients

older than 80, 38 more were alive and independent (80 if

treated within 3 h). The updated Cochrane systematic

review confirmed these results, leaving space for a possible

effect beyond 4.5 h. There was no effect on 6-month

mortality; in fact, mortality increased within the first week,

but decreased from 7 days to 6 months, and therefore the

whole effect was neutral. Haemorrhages were increased by

treatment, but, interestingly, applying the ‘Cochrane’ def-

inition of Symptomatic Intracerebral Haemorrhage (SICH),

the 7 % IST-3 frequency is comparable with the 7.3 %

SITS registry of 6,483 patients treated within licence in

routine clinical practice.

The above summarised results were used to update the

Italian guidelines, according to the suggested ‘‘implication

for practice’’ (European Stroke Conference, Lisbon 2012):

(1) consider thrombolytic treatment for a wider variety of

patients, particularly those aged over 80 years and with

more severe strokes. (2) Reinforce their efforts to increase

the proportion of ischaemic strokes treated\3 h. (3) Have

greater confidence that mortality is not increased by

treatment. In fact, most European guidelines were modified

according to these suggestions, and thrombolysis is now

much more widely used.

Recently, follow-up data of IST 3 at 18 months were

published, which confirmed the positive effect of throm-

bolysis: in fact, the dichotomized outcome 0–2 vs 3–6 gave

this time a significant result, and obviously the effect was

even more favourable with OSA [10].

While waiting for the results of single patient data meta-

analysis, we confirm here that, from the practical point of

view of a stroke clinician—and despite some formal criti-

cism we have received [11]—the new indications of Italian

guidelines are to be followed (and indeed they are, as far as

we can say); to quote again Leys and Chardonnier [12],

‘‘the role of stroke and emergency physicians is now not to

identify patients who will be given rt-PA, but to identify

the few who will not’’.
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