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TOAST Classification

Large-artery
Atherosclerosis

Cardio-embolic

Small-vessel
disease

Other determined

Undetermined

Clinical

Signs of lesion in cortex (aphasia,
apraxia, neglect), subcortex,
cerebellum, or brainstem

Signs of lesion in cortex (aphasia,
apraxia, neglect), subcortex,
cerebellum, or brainstem

Clinical signs of a lacunar syndrome
{pure motor, pure sensory, sensori-
motor, atactic hemiparesis, or
dysarthria<lumsy hand syndrome)

1. Two or more causes identified
2. Negative evaluation
3. Incomplete evaluation

Radiological

~CT/MRI shows lesion >1.5 cm in cortex,
subcortex, cerebellum, or brainstem
compatible with the symptoms.

~CT scan negative when performed shortly
after onset

~CT/MRI shows lesion >1.5 cm in cortex,
subcortex, cerebellum, or brainstem
compatible with the symptoms.

~CT scan negative when performed shortly
after onset

~CT/MRI shows lacunar infarction {lesion
<1.5 cm) compatible with the symptoms.
~CT scan negative when performed shortly
after onset

Other

Color duplex images of
precerebral arteries shows
stenosis 250% or occlusion in
symptomatic major intracranial/
extracranial artery

ECG/TEE confirm high risk /
medium high risk of cardio-
embolic source

No large vessel disease or cardio-
embolic disease identifiedin
color duplex images of
precerebral arteries or in
ECG/TEE

Other abnormality on tests

High risk of cardio-embolic sour ce: machanical heart valve, mitral stenasis + AF, AF, left atrial thrombus, recent myocar dial mfarction (<4 weeks), ke ft ventrcular thromb us,
dilsted cardiomyopathy, akinetic ke ft ventricular segment, atrial myxoma, infectious endocardites.
Medium high risk of cardio-embolic source: mitr al stenosis without AF, atrial septum aneurysm, patent faramen avale, atrial flutter, nonbacterial thrombotic endacarditis,
congestive heart fadure, hypokine ticle ft ventricular segment, myocardial infarction {>4 weesks, <6 manths).
Pisque formations >4 mm in sorta ascendens have beenadded to the list of cardio-embabc sources.

Advrn o al, 2545 [ lure at &, 2005
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Table 1 Demographics, risk factors, stroke severity, and co-morbidity in younger
(< 45 years) and older (> 45 years) patients

Characteristic I Younger patients | Older patients | P-value

n (%) n (%)
No. of patients 137 (14) 867 (86)
Female sex 78(57) 291 (34) p<0.0001
Family history of stroke 24 (22) 183 (28) p=0.155
Diabetes mellitus 2(1) 128(15) p < 0.0001
Current smoking 52(39) 221 (26) p=10.002
Hypertension 26(19) 562 (65) p < 0.0001
Hypercholesterolemia 34 (26) 474 (56) p < 0.0001
Coronary heart disease 19(14) 347 (40) p < 0.0001
Mean NISS score on 8.5(7.7) 8.6(7.2) p=0.845
admission (SD)
Mean Charlson Co- 0.18(0.45) 0.84(136) | p<0.0001
morbidity Index (SD)




Characteristic Younger patients Older Patients P-value
‘ n (%) \ n (%)
Atrial fibrillation 2(1) 147 (17) <0.0001
PFO or atrial septal defect 43 (44) 129 (26) <0.0001
_Atrial septal aneurysm 51(5) 27 (6) 0.44
Cervical artery dissection 35 (26) 62 (7) < 0.0001
Coagulopathy 1(1) 2(0.2) 0.99
Vasculitis 2(1.5) 4(0.5) 0.16
TOAST criteria
Large artery disease 3(2) 181 (21) < 0.0001
Cardioembolic 51(37) 284 (33) 0.30
Iimu.amw_ﬁizws 4(3) 101 (12) 0.0019
Other determined etiology 42 (31) 78 (9) < 0.0001
Undetermined, complete examination 37(27) 214(25) 0.56
Undetermined, incomplete examination 0(0) 3(03) 0.33
Mare than one cause 0(0) 6(0.7) 0.33
OCSP criteria
Total anterior circulation syndrome 13(9) 135(16) 0.062
Partial anterior circulation syndrome 72(53) 390 (45) 0.098
Lacunar syndrome 17(12) 141 (16) 0.250
Posterior circulation syndrome 35 (26) 201 (23) 0.544

PFO patent foramen ovale; p the difference between subgroups by 3 test or Mann-Whitney-test; TOAST trial of
ORG 10172 in acute stroke treatment; OCSP Oxfordshire Community Stroke Project



Causei/didctusigiovanile

Table 3 Selected causes and risk factors for ischemic stroke in young adults and

adolescents

A. Frequency of stroke etiology®

Large-vessel atherosclerosis (2%-11%)

Small-vessel disease (7%-14%)

Cardiac embolism (20%-47%)

Other determined etiology (20%-34%)

Multiple etiologies (2%-3%)

B. Arterial
1. Cerebral artery dissection
2. Reversible cerebral vasoconstriction syndromes
3. Moyamoya disease
4. Sickle cell disease
5. Transient cerebral arteriopathy of childhood
6. Premature atherosclerosis, lipohyalinosis
7. Radiation-induced arteriopathy
8. Migraine-induced stroke
9. lllicit drug abuse (e.g., cocaine, amphetamines, ecstasy)
10. Infectious arteriopathy (e.g., post-varicella; tuberculous, fungal, or bacterial meningitis;

11.

12.

syphilis, HIV)

Inflammatory arteriopathy (e.g., Takayasu arteritis, giant cell arteritis, primary angiitis of the
CNS, polyarteritis nodosa, Behget disease, Churg-Strauss syndrome, Kohlmeier-Degos
disease)

Genetic or inherited arteriopathy (e.g., Fabry disease, fibromuscular dysplasia,
dolichoectasia, Susac syndrome, cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy, TREX1 mutation disorders, mitochondrial
encephalomyopathy, lactic acidosis, and stroke-like episodes (MELAS),
hyperhomocysteinemia, neurofibromatosis type 1)

C. Cardiac

1.

2
3.
4

5
6
7
8
9

Patent foramen ovale

. Congenital heart disease

Infectious and nonbacterial thrombotic endocarditis

. Rheumatic valvular heart disease
. Post-cardiac surgery or catheter intervention

. Arrhythmia (e.g., atrial fibrillation, sick sinus syndrome)

Cardiac tumors (e.g., atrial myxoma, papillary fibroelastoma)

. Recent myocardial infarction

. Dilative cardiomyopathy

D. Hematologic

1

2.

. Heparin-induced thrombocytopenia

Hypercoagulable state due to deficiencies of protein S, protein C, or antithrombin; factor V
Leiden mutation, prothrombin gene G20210A mutation

. Acquired hypercoagulable state (e.g., cancer, pregnancy, hormonal contraceptive use,

exposure to hormonal treatments such as anabolic steroids and erythropoietin, nephrotic
syndrome, antiphospholipid antibody syndrome)

. Primary hematologic disorders (e.g., polycythemia vera, essential thrombocythemia,

paroxysmal nocturnal hemoglobinuria, thrombotic thrombocytopenic purpura, leukemia,
lymphoma, multiple myeloma)



Classification of Stroke by Mechanism with Estimates of the
Freguency of Various Categories of Abnormalities

Approximately 30% of ischemic strokes are cryptogenic



Quando la terapia antiaggregante In
prevenzione secondaria?

In tutti | casi di ischemia cerebrale In cul sia state
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Cosa dicono le linee guida?



AHA/ASA Guideline

Guidelines for the Prevention of Stroke in Patients With
Stroke and Transient Ischemic Attack

A Guideline for Healthcare Professionals From the American Heart

Association/American Stroke Association ¢ . 504.45.2160-2236.)

The American Academy of Neurology affirms the value of this guideline as an educational tool for neurologists.

Endorsed by the American Association of Neurological Surgeons and Congress of Neurological Surgeons

1. For patients with noncardioembolic ischemic stroke
or TIA, the use of antiplatelet agents rather than oral
anticoagulation is recommended to reduce the risk
of recurrent stroke and other cardiovascular events
(Class I; Level of Evidence A).

2. Aspirin (50-325 mg/d) monotherapy (Class I; Level
of Evidence A) or the combination of aspirin 25 mg
and extended-release dipyridamole 200 mg twice
daily (Class I; Level of Evidence B) is indicated as ini-
tial therapy after TIA or ischemic stroke for preven-
tion of future stroke. (Revised recommendation)



AHA/ASA Guideline

Guidelines for the Prevention of Stroke in Patients With
Stroke and Transient Ischemic Attack

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

The American Acadenty of Neurology affirms the value of this guideline as an educational tool for neurologists.

Endorsed by the American Association of Neurological Surgeons and Congress of Newrological Surgeons

3. Clopidogrel (75 mg) monotherapy is a reasonable
option for secondary prevention of stroke in place of
aspirin or combination aspirin/dipyridamole (Class
Ila; Level of Evidence B). This recommendation also
applies to patients who are allergic to aspirin.

4. The selection of an antiplatelet agent should be indi-
vidualized on the basis of patient risk factor profiles,
cost, tolerance, relative known efficacy of the agents,
and other clinical characteristics (Class I; Level of

Evidence C).
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Ictus cerebrale:

linee guida italiane di prevenzione e trattamento
Raccomandazioni e Sintesi

Raccomandazione 11.1.b Forte a favore Grado A

Nei pazienti con TIA e ictus ischemico non cardioembolico & raccomandato il trattamento
antiaggregante con ASA 100-325 mg/die rispetto a nessuna terapia®.

*GPP
Per il trattamento prolungato, il gruppo ISO-SPREAD suggerisce 100 mg/die.

ARaccomandazione 11.1.c Forte a favore Grado A

Nei pazienti con TIA e ictus ischemico non cardioembolico é raccomandato il trattamento
con |'associazione ASA 50 mg/die e dipirdamolo a lento rilascio 400 mg/die (NNT 100
rispetto ad ASA a dosaggio mediamente inferiore a quello raccomandato da queste linee
guida).
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Ictus cerebrale:

linee guida italiane di prevenzione e trattamento
Raccomandazioni e Sintesi

Raccomandazione 11.1.d Forte a favore Grado A

Mei pazienti con TIA e ictus ischemico non cardioembolico & raccomandato il trattamento
antiaggregante con clopidogrel 75 mg/die* (NNT 200 rispetto ad ASA).

*GPP

Il gruppo ISO-SPREAD suggerisce clopidogrel rispetto a ticlopidina in considerazione del
profilo di sicurezza meno favorevole di quest'ultima.

Sintesi 11.1.a

La molecola cilostazolo, con attivitd antiaggregante piastrinica e vasodilatatrice, & stata
usata nella prevenzione secondaria dell'ictus solo in cittadini giapponesl, coreani e cinesi.
Nella revisione Cochrane del 2011, relativa a due studi su 3477 casi, | pazienti trattati
con cilostazolo in confronto ad ASA hanno mostrato un minor rischio di eventi vascolari
globali (NNT 38) e di ictus emorragico (NNT 66) a dispetto di un numero maggiore di eventi
avversi minori (NNH 31), includenti cefalea, intolleranza gastrointestinale, palpitazioni,
vertigini, tachicardia.

In data 22 Marzo 2013 "'agenzia EMA (98571/2013) ha invitato a non somministrare il
cilostazolo ai pazienti che hanno sofferto di gravi tachiaritmie, di recente angina instabile,
di attacchi cardiaci e ricevuto bypass coronarici.



Ticagrelor

The recently completed SOCRATES trial (Acute Stroke or Transient Ischaemic Attack Treated With Aspirin
or Ticagrelor and Patient Outcomes) was a randomized, double-blind, placebo-controlled trial of ticagrelor
versus aspirin begun within 24 hours in patients with minor stroke (NIHSS score <5) or TIA (ABCD? [Age,
Blood Pressure, Clinical Features, Duration, Diabetes] score 24). With a primary outcome of time to the
composite end point of stroke, myocardial infarction (MI), or death up to 90 days, ticagrelor was not found to
be superior to aspirin (HR, 0.89; 95% CI, 0.78-1.01; P=0.07)."™ However, because there were no significant
safety differences in the 2 groups, ticagrelor may be a reasonable aiternative in stroke patients who have a
contraindication to aspirin.

New recommendation.

See Table XLV in online Data Supplemer




