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Summary

Antiplatelets, antihypertensives, and statins might re-
duce the severity of the event or improve outcome in
patients who, despite prior medical treatment, have a
stroke. 
We evaluated, in patients who had an ischemic stroke,
the effect, on stroke severity and outcome, of prior
treatment with antiplatelets, antihypertensives, and
statins, used either alone or in a three-drug combina-
tion.
Stroke in Italy and Related Impact on Outcome (SIRIO)
was a prospective, nationwide, multicenter, hospital-
based, observational study that included patients aged
≥18 years with acute ischemic stroke.
We studied 2,529 acute ischemic stroke patients from
the SIRIO population: 887 were antiplatelet users, 1,497
antihypertensive users, 231 statin users, and 138 three-
drug combination users prior to the index event. The
adjusted logistic regression analysis showed an asso-
ciation between prior treatment with statins and good
functional outcome at discharge, while prior treatment
with antiplatelets, antihypertensives or the three-drug
combination did not influence severity or outcome. The
absolute probability of a good functional outcome was
46.3% (95% CI: 40.3%-53.2%) in statin users and 36.7%
(95% CI: 34.7%-38.7%) in non-users of statins; the ab-
solute risk difference was 9.6% (95% CI: 2.9%-16.4%;
p=0.004).
Prior treatment with antiplatelets, antihypertensives, or
the three-drug combination did not influence stroke
severity or outcome, while prior treatment with statins
did not influence stroke severity but was associated
with a better functional outcome. 

KEY WORDS: antihypertensives, antiplatelets, statins, stroke 

Introduction

Antiplatelets, antihypertensives and statins contribute to
reducing the occurrence of ischemic stroke (1). A possi-
ble additional benefit of treatment with these agents
might be reduced severity of the event in those patients
who, despite preventive treatments, develop a stroke.
An association has been reported between prior use of
statins and better functional outcome or reduced mortal-
ity after stroke (2-11). As regards antiplatelets, the evi-
dence is more controversial since studies evaluating
their prior use reported favorable, unfavorable, and neu-
tral effects on functional outcome (12-16). Likewise, pre-
ventive treatment with several antihypertensive agents
was associated with reduced stroke severity in some
studies, but this finding was not confirmed in others
(12,17-20). The role of the three-drug combination of an
antiplatelet agent, an antihypertensive agent, and a
statin has been less extensively investigated, in spite of
its possible association with a greater reduction in stroke
severity (21).
We prospectively evaluated, in patients who suffered an
ischemic stroke, the effect of prior use of antiplatelets,
antihypertensives, and statins (used either singly or as a
three-drug combination) on stroke severity and out-
come.

Materials and methods 

Study design and inclusion criteria

Stroke in Italy and Related Impact on Outcome (SIRIO)
was a prospective, nationwide, multicenter, hospital-
based, observational study performed in accordance
with the Declaration of Helsinki. Each participating cen-
ter recorded all consecutive incident cases of stroke ad-
mitted in a four-month period in 2005 (the centers began
this recording only after receiving local ethics committee
approval) (22,23). Patients with transient ischemic at-
tack and intracerebral or subarachnoid hemorrhage
were excluded from the study. Men and women ≥18
years of age, with an acute ischemic stroke confirmed
by brain computed tomography and/or magnetic reso-
nance imaging and with a neurological deficit scored ≥1
on the National Institutes of Health Stroke Scale
(NIHSS) were included (24). Informed consent to data
handling, given by the patients or by their legal repre-
sentatives, was mandatory for inclusion. For the pur-
pose of the present study, demographic data, risk fac-
tors, and prior drug treatments were considered. 

Definition of risk factors

Arterial hypertension was defined as a systolic blood
pressure ≥140 mmHg and/or a diastolic blood pressure
≥90 mmHg based on the average of two measurements,
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a history of arterial hypertension, or current use of anti-
hypertensives (25). Diabetes mellitus was defined as a
fasting glucose level ≥7 mmol/L, a non-fasting glucose
level ≥11.1 mmol/L, a history of diabetes, or the use of
oral antidiabetics or insulin (26). Hypercholesterolemia
was defined as a total blood cholesterol level ≥240
mg/dL or a history of treated hypercholesterolemia (27).
Previous stroke or transient ischemic attack were di-
agnosed in the presence of a positive history. Coro-
nary heart disease was diagnosed in the presence of
a history of acute myocardial infarction or of unstable
or stable angina. Peripheral arterial disease was diag-
nosed in the presence of a history of intermittent clau-
dication, ultrasonography documentation, an ankle-
brachial index ≤0.90, or previous arterial surgery. Atri-
al fibrillation was diagnosed in the presence of electro-
cardiographic evidence of the arrhythmia. Patients re-
porting current use of any type of tobacco (i.e. during
the past year) were categorized as cigarette smokers.
The criterion for alcohol abuse was the reported con-
sumption of ≥4 drinks per day (28). Obesity was clas-
sified in the presence of obesity class I-III (body mass
index ≥30.0) (29). 

Assessment of prior treatments

Prior treatments were determined by means of a stan-
dardized questionnaire interview of the patients, their
family and/or general practitioner, in order to assess
user or non-user status. Drugs were recorded using the
standardized Anatomical Therapeutic Chemical Classifi-
cation System (ATCCS) of the World Health Organiza-
tion Collaborating Centre for Drug Statistics Methodolo-
gy (30). Patients were classed as antiplatelet users if
they were taking aspirin, ticlopidine, clopidogrel, aspirin
plus extended-release dipyridamole, or aspirin plus
ticlopidine or clopidogrel, and as non-users in the ab-
sence of any of the above reported treatments. Patients
were classed as antihypertensive users if they were tak-
ing at least one drug included as an antihypertensive
agent in the ATCCS, and as non-users in the absence of
any antihypertensive treatment. Patients were grouped
as statin users if they were taking at least one drug in-
cluded in the ATCCS as a statin and as non-users in the
absence of any treatment with statins. Patients taking an
association of an antiplatelet, an antihypertensive, and a
statin were classed as three-drug combination users
while patients not taking any of the three drug treat-
ments, or taking one or two of them were considered
three-drug combination non-users.

Outcomes 

Assessment of the severity of the ischemic stroke was
based on the NIHSS score on admission (24). Function-
al outcome was measured by the modified Rankin
Scale (mRS) score at discharge (31). All deaths occur-
ring during hospitalization and within the one-year fol-
low up were recorded. For the purpose of the present
study patients with an NIHSS score <8 on admission
were classed as patients with mild stroke (32) and those
with an mRS score <2 at discharge as patients with a
good functional outcome (deceased patients were
scored 6) (33).

Statistical analysis

Continuous variables were expressed as means ± stan-
dard deviation (SD) and categorical variables as contin-
gency tables. NIHSS and mRS scores were handled as
non-continuous variables and expressed as median val-
ues with interquartile range (IQR). Comparisons were
performed using Student’s t-test, the Mann-Whitney
test, or χ2 test when appropriate. Logistic regression
analysis was used to determine the association between
stroke severity on admission or functional outcome at
discharge and prior treatment. Logistic analyses were
adjusted for age, sex, and risk factors, including arterial
hypertension, diabetes mellitus, previous stroke or tran-
sient ischemic attack, atrial fibrillation, coronary heart
disease, peripheral arterial disease, cigarette smoking,
alcohol abuse, and obesity. Logistic analysis for func-
tional outcome at discharge was also adjusted for base-
line NIHSS score. Results were reported as odds ratios
(OR) and 95% confidence intervals (CI). Two-sided p
values less than 0.05 were considered to indicate signif-
icance. All analyses were performed using the SPSS
statistical software (version 15).

Results 

We studied 2,529 patients (mean age±SD 71.4±12.3
years) with an acute ischemic stroke, 1,444 men and
1,085 women; women were older than men (mean
age±SD 73.9±12.9 vs 69.5±11.5 years; p<0.001); in
1,909 patients the index stroke was a first-ever stroke
(75.4%) while 620 patients (24.6%) reported a previous
stroke or a previous transient ischemic attack. The me-
dian NIHSS score on admission was 6 (IQR: 3-9) while
the median mRS score at discharge (not available for 12
patients) was 3 (IQR: 1-6). The mean length of hospital
stay was 13.6±12.5 days. 
A total of 887 patients (35.1%) were antiplatelet users
before the index stroke; the proportion of antiplatelet
users was similar in men and women (p=0.221). Of
these, 685 were on aspirin, 166 on ticlopidine, 20 on
clopidogrel, 10 on aspirin plus clopidogrel, and six on
aspirin plus ticlopidine. 
The antihypertensive users numbered 1,497 (59.2%),
receiving a total of 1,926 medications; in this case, the
proportion of women was greater (62.3% vs 56.9%;
p=0.006). The statin users numbered 231 (9.1%), and
the proportions of men and women were similar
(p=0.091). The three-drug combination users numbered
138 (5.4%); in this case, the proportion of women was
lower than that of men (4.1% vs 6.5%; p=0.014).
Antiplatelet and antihypertensive users as compared to
non-users had higher median NIHSS scores on admis-
sion (6, IQR: 3-11 vs 5, IQR: 3-9, p<0.001; and 6, IQR:
3-10 vs 5, IQR: 3-9, p=0.006, respectively) and higher
mRS scores at discharge (in both cases, 3, IQR: 1-4 vs
2, IQR: 1-4, p<0.001), while statin users had lower me-
dian scores on the NIHSS and mRS scales with respect
to non-users (4, IQR: 3-9 vs 5, IQR: 3-10, p=0.037; and
2, IQR: 1-4 vs 3, IQR: 1-4, p=0.016). Median NIHSS and
mRS scores were similar in the three-drug combination
users and non-users (4, IQR: 2-9 vs 5, IQR: 3-9,
p=0.708; and 2, IQR: 1-4 vs 2, IQR: 1-4, p=0.776).
As reported in Table I, higher proportions of antiplatelet
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and antihypertensive users, with respect to non-users,
had arterial hypertension, diabetes mellitus, hypercho-
lesterolemia, previous stroke or transient ischemic at-
tack, atrial fibrillation, coronary heart disease, and pe-
ripheral arterial disease, while lower proportions report-
ed cigarette smoking and alcohol abuse. Moreover, the
antihypertensive users with respect to the non-users, al-
so had a higher proportion of subjects with obesity. The
group of statin users had, compared with the non-users,
higher proportions of subjects with arterial hypertension,

diabetes mellitus, hypercholesterolemia, previous stroke
or transient ischemic attack, coronary heart disease, pe-
ripheral arterial disease, and obesity.
In the logistic regression analysis no effect of any pre-
event treatment on the probability of mild stroke on ad-
mission was detectable, whereas there did emerge an
association between good functional outcome at dis-
charge and statin pre-treatment (OR: 1.57; 95% CI:
1.09-2.26; p=0.015; Fig. 1). Figure 2 shows the distribu-
tion of mRS scores in statin users and non-users. The
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Table 1 - Distribution of risk factors by prior treatment

Antiplatelets Antihypertensives Statins

% yes % no p % yes % no p % yes % no p

Mean age±SD 74.7±9.7 69.0±13.3 <0.001 73.7±10.0 68.0±14.5 <0.001 70.0±8.9 71.5±12.7 0.020

Arterial hypertension 81.7 62.5 <0.001 92.7 36.3 <0.001 84.7 68.4 <0.001

Diabetes mellitus 29.6 22.9 <0.001 28.1 20.6 <0.001 30.6 24.3 0.036

Hypercholesterolemia 33.8 26.7 <0.001 32.4 24.0 <0.001 81.6 23.5 <0.001

Previous stroke/TIA 41.4 11.3 <0.001 28.1 19.6 <0.001 32.6 23.7 0.003

Atrial fibrillation 25.7 11.4 <0.001 26.2 12.4 <0.001 17.3 20.9 0.197

CHD 33.7 8.3 <0.001 25.1 10.2 <0.001 47.8 16.0 <0.001

PAD 11.8 3.4 <0.001 8.2 5.9 0.030 11.5 6.8 0.009

Cigarette smoking 16.0 27.4 <0.001 15.5 31.6 <0.001 17.5 22.4 0.092

Alcohol abuse 5.4 9.8 <0.001 6.1 10.9 <0.001 6.3 8.2 0.304

Obesity 12.3 11.1 0.405 12.7 9.5 0.016 17.9 10.5 0.001

Abbreviations: TIA=transient ischemic attack; CHD=coronary heart disease; PAD=peripheral arterial disease.

Mild stroke on admission

Good functional outcome at discharge

Figure 1 - Logistic regression analysis of the probability of a mild stroke on admission (National Institutes of Stroke Scale score <8
on admission) and a good functional outcome at discharge (modified Rankin Scale score <2 at discharge), adjusted for age, gender,
and risk factors, and referring to mRS score at discharge also adjusted for baseline NIHSS.



absolute probability of a good functional outcome was
46.3% (95% CI: 40.3%-53.2%) in the statin users and
36.7% (95% CI: 34.7%-38.7%) in the non-users; the ab-
solute risk difference was 9.6% (95% CI: 2.9%-16.4%;
p=0.004).

Discussion

In patients who suffered an acute ischemic stroke, prior
use of statins was associated with a better functional
outcome at discharge with respect to patients who were
not treated with statins, while prior use of antiplatelets,
or antihypertensives, or of the three-drug combination
did not influence stroke severity or outcome. Data were
collected from a prospective, nationwide, multicenter,
hospital-based study, which included a high number of
patients with an acute ischemic stroke (22,23). One of
the main strengths of this study was the possibility of in-
vestigating the effects of the different treatments both
on stroke severity on admission and on functional out-
come at discharge in the same cohort of patients. To
date, most of the available data on the possible effects
of the different treatment options have been obtained
from studies using different cohorts of patients and hav-
ing a retrospective design. Moreover, the main endpoint
was stroke severity in some studies and functional out-
come in others, whereas only a few studies concurrent-
ly considered both stroke severity on admission and
functional outcome (7,9,16). We assessed stroke
severity and functional outcome using validated instru-
ments, namely the NIHSS and the mRS. Most of the
available studies cannot be compared because they dif-
fer in the selected scales, or in the chosen NIHSS and
mRS cut-off values. 
As expected, medically treated patients had a worse
profile in terms of risk factors compared with untreated
patients (34). Antiplatelet and antihypertensive users
with respect to non-users had more severe strokes on
admission and a poorer prognosis that mostly depend-
ed on their worse profile in terms of risk factors, since
data were not confirmed on the multivariate analysis. It
follows that when evaluating the effects of prior treat-
ment on stroke severity and outcome proper considera-
tion should be given to the presence of atherothrombot-
ic risk factors.
In agreement with data from the International Stroke
Trial, which found no evidence of any association be-
tween previous aspirin treatment and baseline stroke

severity (14), we found that prior use of antiplatelets did
not affect stroke severity on admission. The results of
our study also showed that antiplatelets did not affect
stroke outcome at discharge. In addition, the Preven-
tion Regimen for Effectively Avoiding Second Strokes
(PRoFESS) trial showed that disability after stroke was
not different between patients treated with aspirin plus
extended release dipyridamole versus clopidogrel (12).
However, the results of the PRoFESS trial are not com-
parable with ours since in that trial disability was evalu-
ated after a recurrent stroke, whereas the majority of our
patients (75.4%) were first-ever stroke patients. More-
over, we compared active treatments with no treatment,
while the PRoFESS trial compared two different an-
tiplatelet treatments.
Prior use of antihypertensives was not associated with
reduced stroke severity on admission or with improved
outcome at discharge. Conversely, a previous study
showed that prior use of antihypertensives was associ-
ated with reduced severity of the incident ischemic
stroke (19); however, those results might have been bi-
ased by the small number of patients included (n=170).
Another study found that prior use of angiotensin-con-
verting enzyme inhibitors was associated with a reduced
risk of severe stroke (18), while a further study did not
find any difference in stroke severity between an-
giotensin II increasers such as thiazide diuretics, calci-
um channel blockers and angiotensin receptor blockers,
and angiotensin II suppressors such as angiotensin-
converting enzyme inhibitors and β-blockers (19). A
PRoFESS substudy showed that treatment with an an-
giotensin receptor blocker in patients with ischemic
stroke was not associated with reduced disability in the
presence of a recurrent event (12). Those results, too,
cannot be compared with ours, given that all the patients
in the PRoFESS trial were in secondary prevention
while the placebo group received the best available
treatment, which included antihypertensives when re-
quired, and hence did not correspond to our untreated
patients (12). 
There are several studies in which prior use of statins
was shown to be associated with better functional
outcome or reduced mortality after an ischemic stroke
(2-11), and in which their discontinuation at stroke onset
was associated with a worse outcome as compared to
that in patients who continued using them (35). In more
recent studies, pre-event use of statins has been found
to be associated with reduced mortality and disability in
patients with intracerebral hemorrhage (36-38). Re-
markably, we found that statin users, compared with
non-users, had an improved functional outcome at dis-
charge in the absence of any effect on stroke severity at
onset. Our results are similar to those reported by the
Stroke Prevention by Aggressive Reduction in Choles-
terol Levels (SPARCL) trial (5) which showed that ator-
vastatin was associated with a trend favoring a reduc-
tion in the severity of outcome of ischemic strokes, with
no difference in neurological severity at onset as defined
by the NIHSS score. However, the SPARCL trial was de-
signed for secondary stroke prevention while our find-
ings mostly refer to patients with a first-ever ischemic
stroke and strengthen the evidence that statin use may
improve stroke outcome. Moreover, while the results of
the SPARCL trial refer only to atorvastatin, our findings
apply to treatment with statins in general since the sub-
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Figure 2 - Proportions of statin users and non-users according
to the modified Rankin Scale (mRS) score at discharge. 



jects in our study were under different statins taken at
different doses. The benefits of statin treatment on
stroke outcome may be attributed to their pleiotropic ef-
fects rather than to their cholesterol and LDL-cholesterol
lowering effects (21,39,40). We did not analyze data re-
ferring to post-event use of statins and consequently
cannot draw any conclusion about the effect on outcome
induced by their continuation. However, in the absence
of any effect associated with statins on NIHSS scores
and in the presence of a favorable effect on mRS
scores, we may suppose that their post-event use might
have contributed to the improved outcome.
To our knowledge, only one retrospective study has
evaluated the possible benefits of prior treatment with
the association of an antiplatelet agent, an angiotensin-
converting enzyme inhibitor, and a statin after an acute
ischemic stroke. It found that the 20 patients who were
taking the three treatments had a shorter hospital stay
and a better functional outcome compared with the un-
treated patients (21). At variance with this, our results
suggest that prior three-drug combination treatment was
not independently associated with reduced stroke
severity on admission, or with better outcome at dis-
charge. Differences in endpoint definitions might explain
the different results. Besides, in our opinion, the benefit
obtained with the three-drug combination is probably at-
tributable to statin use alone and for that same reason
the three-drug combination was not superior to the use
of statins alone. 
Our study had some limitations. We did not collect data
on continuation, dose, or compliance for each treatment
used prior to stroke onset and the patients were not ran-
domized. Moreover, as shown by the mean baseline
NIHSS scores, our patients mostly suffered a mild to
moderate stroke and consequently our results cannot be
generalized to the whole population of patients with
acute ischemic stroke. The low proportion of statin users
(9.1%) could represent a further limitation.
In conclusion, we found that statins may be beneficial
not only to prevent stroke but also to improve the out-
come after the event in those patients who, despite
treatment, develop a stroke. For this reason, to avoid
any underestimation of the benefits of statin use, in fu-
ture trials of secondary prevention it might be useful to
include the functional outcome of the incident stroke
among the pre-specified endpoints. 
Conversely, antiplatelets, antihypertensives, and the
three-drug combination treatment did not appear to con-
tribute to the reduction of stroke severity or to the im-
provement of outcome, although the specific potential of
the different antihypertensive medications needs further
evaluation. 
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APPENDIX

Participating centers

Clinica neurologica, Università degli Studi di Chieti, Chieti: Marchionno L; Divisione di neurologia, Ospedale San Salvatore, L’Aquila:
Mearelli S; Clinica neurologica, Università degli Studi di L’Aquila, L’Aquila: Marini C; Unità operativa di neurologia, Ospedale G.
Mazzini, Teramo: Bernardini C, Sgriccia S; Unità operativa di neurologia, Ospedale San Carlo, Potenza: Paciello M; Unità operativa
di neurologia, Ospedale Bianchi Melacrino Morelli, Reggio Calabria: Aguglia U; Unità operativa di neurologia, Vibo Valentia: Consoli
D, Galati F; Unità operativa complessa di neurologia e stroke unit - Azienda ospedaliera G. Rummo, Benevento: Feleppa M, Apice
G; Unità operativa di neurologia, Ospedale San Sebastiano, Caserta: Di Lauro A; Unità operativa di neurologia, Ospedale Loreto
Nuovo, Napoli: De Falco FA, Ranieri F; Stroke unit, Ospedale C.T.O., Napoli: Ronga B; Unità operativa di neurologia, Ospedale San
Giovanni di Dio, Salerno: De Divitiis M; Unità operativa di medicina fisica e riabilitativa, Policlinico di Bologna, Bologna: Gualandi G;
Unità operativa di neurologia, Ospedale Ramazzini, Carpi: Baratti M, Vaghi L; Unità operativa di neurologia, Ospedale Bufalini-
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Marconi-Angioloni, Cesena: Rasi F; Unità operativa di neurologia, Ospedale Morgagni - Pierantoni, Forlì: Galletti G, Neri W; Clinica
neurologica, Università degli Studi di Modena e Reggio Emilia: Cavazzuti M, Zini A; Unità operativa di neurologia, Azienda
ospedaliero-universitaria di Parma, Parma: Scoditti U, Antonelli MY; Unità operativa di neurologia, Ospedale di Ravenna: Bianchedi
G; Unità di trattamento neurovascolare, Università degli Studi La Sapienza, Policlinico Umberto I, Roma: Puca E, Durastanti L;
Clinica Neurologica, Policlinico A. Gemelli, Roma: Tonali PA; Università degli Studi Tor Vergata, Roma: Diomedi M, Leone G; Clinica
neurologica, Università degli Studi La Sapienza, Roma: Amabile GA, Pauri F; Dipartimento di neurologia, Università degli studi
Campus Biomedico e Ospedale Fatebenefratelli Isola Tiberina, Roma: Vernieri F, Altamura C; Stroke unit, Ospedale Sant’Andrea,
Roma: Rasura M, Patella R; Dipartimento di neuroscienze, Ospedale San Filippo Neri, Roma: Fiume Garelli F; Stroke unit,
Dipartimento di scienze neurologiche, Università degli Studi La Sapienza, Roma: Di Piero V, Rocco A; Stroke Unit, Dipartimento di
neuroscienze, oftalmologia e genetica, Università degli Studi di Genova: Gandolfo C, Reale N; Dipartimento di neurologia, Ospedale
Padre Antero Micone, Genova: Tanganelli P; Dipartimento testa-collo, Unità operativa di neurologia, Imperia: Serrati C, Zat C; Unità
operativa di neurologia, Ospedale Sant’Andrea, La Spezia: Tartaglione A, Vivarelli F; Stroke unit, Spedali Civili di Brescia, Brescia:
Magoni M; Stroke unit, Azienda ospedaliera Sant’Anna, Como: Arnaboldi M, Vidale S; Unità operativa di neurologia, Ospedale
Valduce, Como: Guidotti M; Unità operativa di neurologia, Ospedale Maggiore, Crema: Riccardi T, Brusaferri F; Istituti Ospitalieri,
Cremona: Bettoni L; Unità operativa di neurologia, Ospedale civile, Desio: Colombo A, Bordo BM; Unità operativa di neurologia,
Ospedale G. Salvini, Garbagnate (MI): Cittani D; Unità operativa di neurologia, Ospedale di Lecco, Lecco: Scaccabarozzi C,
Agostoni E; Unità operativa di neurologia, Ospedale Civile, Legnano (MI): Calloni MV, Giorgetti A; Unità operativa, Ospedale
Maggiore, Lodi: Faggi L; Servizio di neurologia, Ospedale di Magenta: Romorini A, Alberti G; Stroke unit, Ospedale di Merate: De
Capitani E; Stroke unit, IRCCS Istituto Auxologico Italiano, Milano: Stramba Badiale M; Unità operativa di neurologia, Ospedale
Sacco, Milano: Gambaro P; Ospedale San Carlo Borromeo, Milano: Bassi P; Stroke unit, Ospedale Niguarda Ca’ Granda, Milano:
Santilli IM, Gatti A; Dipartimento di neurologia e neuroriabilitazione, IRCCS San Raffaele, Milano: Roveri L, Ghidinelli C; Clinica
neurologica, Ospedale San Gerardo dei Tintori, Monza: Ferrarese C; Stroke unit, IRCCS C. Mondino, Pavia: Marcheselli S, Tosi P;
Unità operativa di neurologia, IRCCS Humanitas, Rozzano: Merlo P, Stival B; IRCCS Policlinico San Donato, Milano: Meola G, Bet
L; Divisione di medicina generale, Ospedale Civile, Vigevano: Attardo-Parrinello G, Franceschetti B; Unità operativa di neurologia,
Ospedale civile, Vimercate: Crespi V, Bazzi P; Unità operativa di neurologia, Ospedale di Melegnano, Melegnano: Marsile C, Molini
GE; Unità operativa di neurologia, Ospedale civile, Voghera: Borutti G, Dallocchio C; Dipartimento di neurologia, Ospedale di
Gallarate, Gallarate: Zarcone D; Unità operativa di neurologia, INRCA IRCCS, Ancona: Scarpino O; Clinica neurologica, Ospedali
riuniti, Ancona: Silvestrini M, Provinciali L; Unità operativa di neurologia, Ospedale Mazzoni, Ascoli Piceno: Ragno M, Scarcella M;
Unità operativa di neurologia, Ospedale di Fabriano, Fabriano: Curzi NM; Unità operativa di neurologia, Ospedale civile, Jesi:
Giaccaglini E; Struttura complessa di neurologia, Ospedale civile, San Benedetto del Tronto: Curatola L, Gobbato R; Unità operativa
di neurologia, Ospedale di Senigallia, Senigallia: Del Pesce M, Massi G; Unità operativa di neurologia, Ospedale San Lazzaro, Alba:
Asteggiano G, Giraudo M; Unità operativa di neurologia, Ospedale Santi Antonio e Biagio e Cesare Arrigo, Alessandria: Barletta L;
Unità operativa di neurologia, Ospedale civile, Asti: Troni W; Unità operativa di neurologia, Ospedale Santa Croce e Carle, Cuneo:
Gerbino Promis P, Grasso MF; Dipartimento di neurologia, Università degli Studi di Novara, Novara: Botto E, Reggiani M; Unità
operativa di neurologia, Ospedale San Giacomo, Novi Ligure: Cattaneo S; Unità operativa di neurologia, Ospedale San Luigi,
Orbassano: Sciolla R, Melis F; Unità operativa di neurologia, Ospedale Santissima Annunziata, Savigliano: Seliak D; Unità operativa
di neurologia, Ospedale Mauriziano Umberto I, Torino: Gionco M; Unità operativa di neurologia, Ospedale San Giovanni Bosco,
Torino: Ravetti C; Unità operativa di neurofisiopatologia, Policlinico di Bari, Bari: Federico F; Unità operativa di neurologia, Ospedale
Miulli, Casamassima: Lastilla M; Unità operativa di neurologia, Ospedali riuniti, Foggia: Terracciano ME, Mundi C; Unità operativa
di neurologia, Ospedale G. Brotzu, Cagliari: Melis M; Unità operativa di neurologia, Ospedale A. Segni, Ozieri: Traccis S, Sini M;
Clinica neurologica, Università degli Studi di Sassari: Pirisi A, Piras MP; Unità operativa di neurologia, Ospedale di Caltagirone: La
Greca F; Unità operativa di neurologia, Ospedale Sant’Elia, Caltanissetta: Giglia L, Randisi MG; Unità operativa di neuropatologia,
Ospedale G. Martino, Messina: Messina C; Clinica neurologica, Policlinico universitario di Messina: Musolino R, Calabrò RS; Clinica
neurologica, Ospedale D’Anna, Palermo: Monaco P; Unità operativa di neurologia, Ospedale R. Guzzardi, Vittoria: Iemolo F,
Giordano A; Clinica neurologica, Azienda ospedaliero-universitaria Careggi, Firenze: Inzitari D; Unità operativa di neurologia,
Ospedale civile, Lucca: Giraldi C, Renna M; Clinica neurologica, Università degli Studi di Pisa: Orlandi G; Unità operativa di
neurologia, Ospedale Misericordia, Grosseto: Brescia A; Unità operativa di neurologia, Ospedale Santa Maria del Carmine,
Rovereto: Rossi G; Unità operativa di neurologia, Ospedale Santa Chiara, Trento: Orrico D; Centro ictus, Ospedale civile, Città della
Pieve: Celani MG, Righetti E; Stroke unit, Ospedale di Perugia, Perugia: Agnelli G; Unità operativa di neurologia, Ospedale civile,
Terni: Neri G, Costantini F; Dipartimento di neurologia e stroke unit, Ospedale regionale, Aosta: Bottacchi E, Giardini G; Unità
operativa di neurologia, Ospedale civile, Dolo: Pellegrini A, De Zanche A; Unità operativa di neurologia, Ospedale civile, Mestre:
Pistollato G, Bozzato G; Unità operativa di neurologia, Ospedale di Mirano: Fattorello Salimbeni C, Menegazzo E; Dipartimento di
neurologia, Università degli Studi di Padova: Meneghetti G, Santarello G; Stroke unit, Ospedale civile, Portogruaro: D’Anna S; Unità
operativa di neurologia, Ospedale civile, Rovigo: De Grandis D; Unità operativa di neurologia, Azienda Ospedaliera, Verona: Bovi
P, Tomelleri GP.




