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TOAST klasifikace pri

¢in ischemické CMP

AS velkych tepen - large vessel disease
(trombus/embolus)

Kardioembolizmus
(zdroje s vysokym/stfednim rizikem)

Okluze malych tepen - small vessel disease
(lakuny)

iICMP z jinych urcenych pficin - other determined
stroke

iCMP z neurcenych pficin

a) dvé a vice moznych pficin
b) pri¢ina nezjisténa

c) nekompletni vysetreni

AS okluze nebo stendza nad 50 %
infarkt > 15 mm na CT/MR mozku

Kardidlni zdroj s vysokym nebo stfednim rizikem
embolizace.
Neprokazana AS velkych cév.

Normalni CT/MRI nalez nebo subkortikdlni léze
hemisferalné/ mozkovém kmeni < 15 mm, neni AS
velkych tepen a kardioembolizace, DM, HN.

Ne-AS vaskulopatie, arterialni disekce,
vazospazmy. Hematologicka onemocnéni,
koagulopatie trombofilni stavy

Pricina nezjisténa i pres extenzivni screening

Adams et al. Stroke 1993




TOAST klasifikace pricin ischemické CMP

Podtypy ischemické CMP a jejich Cetnost
I
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*Major-risk sources of cardioembolism (e.g. atrial fibrillation)
TOAST, Trial of ORG 10172 in Acute Stroke Treatment
Adams et al. Stroke 1993; Hart et al. Lancet Neurol 2014; Kamel, Healey. Circ Res 2017



ASCOD klasifikace

* \lyrazné podrobnéjsi a presnéjsi
* Etiologickeé fenotypy:
 ,A“—atherotrombosis
e ,S“—small vessel disease
e ,C“- cardiac pathology

e ,0O“- other causes
« _D“-—dissection

» Kazdy etiologicky fenotyp je stupnovan:

Grades of diseases

If the disease is present and can potentially be a cause
If the disease is present, but the causal link is uncertain
If the disease is present, but the causal link is unlikely
If the disease is absent

If the workup is insufficient to grade the disease
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Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: , A" - aterotrombodza

Causality grades for atherothrombosis

Al

(potentially causal)

Atherothrombotic stroke defined as:

(1)
(2)

3)
(4)

ipsilateral atherosclerotic stenosis between 50 and 99% in an intra- or extracranial artery supplying the ischemic field; or
ipsilateral atherosclerotic stenosis <50% in an intra- or extracranial artery with an endoluminal thrombus supplying the
ischemic field; or

mobile thrombus in the aortic arch; or

ipsilateral arterial occlusion in an intra- or extracranial artery with evidence of underlying atherosclerotic plaque
supplying the ischemic field

A2

(causal link is
uncertain)

(1)
(2)

ipsilateral atherosclerotic stenosis 30-50% in an intra- or extracranial artery supplying the ischemic field; or
aortic plaque =4 mm without mobile lesion

A3

(causal link is
unlikely, but the
disease is present)

(1)
(2)
(€)

(4)
(5)

plaque (stenosis <30%) in an intra- or extracranial artery, ipsilateral to the infarct area;

aortic plaque <4 mm without mobile thrombus;

stenosis (any degree) or occlusion in a cerebral artery not supplying the infarct area (e.g. contralateral side or opposite
circulation);

history of myocardial infarction, coronary revascularization or peripheral arterial disease;

ipsi- or bilateral atherosclerotic stenosis 50-99% with bihemispheric MR-DWI lesion

A0

(atherosclerosis
not detected)

Ruling out atherosclerosis:

(1)
(2)
3)

extracranial arterial stenosis: one or several of the following diagnostic tests are performed and are negative: US-Duplex,
CTA, MRA, XRA, or autopsy;

intracranial arterial stenosis: one or several of the following diagnostic tests are performed and are negative: US-TCD,
MRA, CTA, XRA, or autopsy;

aortic arch atheroma: TEE with specific assessment of the aortic arch (when the probe is pulled back at the end of the
cardiac examination, turn the probe counter clockwise and take time to watch the aortic arch) or specific aortic arch
assessment with CTA

A9

(incomplete
workup)

US-Duplex, US-TCD or CTA, or MRA, or XRA or autopsy not performed. [A minimum workup is extra- and intracranial
assessment of cerebral arteries — maximum workup also includes transesophageal assessment of the aortic arch (or a default
CTA of the aortic arch)]

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: Al — potencialneé pricinné

e Aterotrombogenni iCMP je definovana jako:

1. Ipsilateralni AS stendza 50-99 % v intra- nebo extrakralni tepné
zasobujici ischemické lozisko nebo

2. Ipsilateralni AS stendza < 50 % v intra- nebo extrakranialni tepnée
zasobujici ischemické lozisko s endoluminarnim trombem nebo

3. Mobilni trombus v obouku aorty nebo

4. lpsilateralni tepenna okluze v intra- nebo extrakranialni tepné
zasobujici ischemickeé lozisko s pritomnym AS platem

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: A2 - pric¢ina je nejista

e Aterotrombogenni iCMP je definovana jako:

1. Ipsilateralni AS stendza 30-50 % v intra- or extrakranialni
tepné zasobujici ischemické lozisko nebo

2. Aortalni platy = 4 mm, které nejsou mobilni

Amarenco P, et al. Cerebrovasc Dis 2013




Makroangiopatie

Oblouk Ao, kréni tepny a hlavni mozkové tepny
e pfi¢ina u 20-30 % pacientl s iCMP
Zmeény lze detekovat az u 70 % vsSech pacient(

Mechanismy vzniku:
* hypoperfuze pri hemodynamicky vyznamné stendze Ci okluzi tepny
* trombdza v misté stendzy pfri rupture platu Ci krvaceni do platu
e trombembolie do distalniho recisté za stendzu

e prima okluze malych penetrujicich tepen aterosklerotickym platem




ASCOD: ,,S“ — small vessels disease

S:  Causality grades for small-vessel disease

S1 (potentially causal)  Combination of:
(1) lacunar infarction: small deep infarct <15 mm (in perforator branch territory) on MRI-DWI (or a default CT) in an area
corresponding to the symptoms and at least one of the three following criteria:
(2) one or several small deep older infarct(s) of lacunar type in other territories, and/or
(3) severe (confluent - Fazekas IIT) leukoaraiosis, or microbleeds, or severe dilatation of perivascular spaces (‘état criblé’);
(4) repeated, recent (<1 month), TTAs attributable to the same territory as the index infarct

S2  (causal link is (1) only one, recent, lacunar infarction and no other abnormality on MRI (or CT) or
uncertain) (2) clinical syndrome suggestive of a deep branch artery stroke, without ischemic lesion in the appropriate area seen on MRI
or CT

(main clinical syndrome suggesting a deep branch artery - lacunar - stroke: pure hemiparesis, pure hemisensory loss,
ataxic hemiparesis, dysarthria-clumsy hand syndrome, unilateral sensorimotor deficit, others: hemichorea, hemiballism,
pure dysarthria, etc.)

S$3  (causal link is Severe (confluent — Fazekas IIT) leukoaraiosis visible on MRI and/or CT scan, and/or microbleeds visible on T2*-weighted
unlikely, but the MRI, and/or severe dilatation of perivascular spaces (visible on T2-weighted MRI), and/or one or several old, small deep
disease is present) infarcts of lacunar type

SO (small-vessel disease Ruling out small-vessel disease stroke: negative MRI (T2, FLAIR, GRE, DWI) and no appropriate clinical syndrome suggestive

not detected) of a deep branch artery stroke
S9 (incomplete MRI (or CT) not performed
workup)

Amarenco P, et al. Cerebrovasc Dis 2013



Mikroangiopatie — lakunarni ikty

* Postizeni drobnych penetrujicich tepen — lakunarni infarkty
* Velikost tepen nepresahuje prisvit 15 mm

* Klinicky obraz lakunarni iCMP

* CT/MR detekce drobnych ischémii

e Subkortikalni oblast — cévni zasobeni perforatory

« Casto v3ak vznikaji tyto CMP v disledku kardio-embolizace
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ASCOD: S1 - potencialné pric¢inné

e Kombinace:

1. Lakunarni infarkt: maly hluboky infarkt < 15 mm (v povodi
perforatoru) na MRI-DWI nebo CT v oblasti odpovidajici
symptomUm a minimdlné jedno z ndsledujicich 3 kritérii:

2. Jeden nebo neéekolik starsich hlubokych nebo lakunarnich
infarkt(d) v jinych povodich, a/nebo

3. Tézka (splyvajici — Fazekas Ill) leukoaraidza nebo
mikrokrvaceni nebo vyrazna dilatace perivaskularnich prostor
nebo

4. Opakované, recentni (< 1 mésic) TIA v stejném povodi jako
kvalifikujici iCMP

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: S2 - pricina je nejista

e Kombinace:

1. Pouze jeden, recentni lakunarni infarkt a zadna abnormalita
na MRI nebo CT, nebo

2. Klinicky syndrom svédcici pro lakunarni iCMP bez pfitomné
ischemické léze v prislusené oblasti na MRI nebo CT

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: Srdecni patologie

C1 (potentially causal)

Cardiogenic stroke defined as acute, or recent and older bihemispheric or supra- and infratentorial territorial or cortical

ischemic lesions and signs of systemic embolism with detection of at least one of the following potential causes:

(1) mitral stenosis (surface <1.5 cm?);

(2) mechanical valve;

(3) myocardial infarction within 4 weeks preceding the cerebral infarction;

(4) mural thrombus in the left cavities;

(5) aneurysm of the left ventricle;

(6) history or presence of documented atrial fibrillation — whether paroxysmal (>60 s), persistent or permanent - or flutter,
with or without left atrial thrombus or spontaneous echo;

(7) atrial disease (tachycardia-bradycardia syndrome);

(8) dilated or hypertrophic cardiomyopathies;

(9) left ventricle ejection fraction <35%,;

(10) endocarditis;

(11) intracardiac mass;

(12) PFO and thrombus in situ;

(13) PFO and concomitant pulmonary embolism or proximal DVT preceding the index cerebral infarction;

(14) aforementioned cardiac pathologies (C1) with single or without obvious cerebral ischemic lesion

C2 (causal link is
uncertain)

Regardless of stroke pattern:

(1) PFO + atrial septal aneurysm;

(2) PFO and pulmonary embolism or proximal DTV concomitant but NOT preceding the index cerebral infarction;

(3) intracardiac spontaneous echo-contrast;

(4) apical akinesia of the left ventricle and decreased ejection fraction (but >35%);

(5) history of myocardial infarction or palpitation and multiple brain infarction, repeated either bilateral or in two different
arterial territories (e.g. both anterior and posterior circulation);

(6) no direct cardiac source identified, but multiple brain infarction, repeated either bilateral or in two different arterial
territories (e.g. both anterior and posterior circulation) and/or evidence of systemic emboli: renal or splenic or mesenteric
infarction (on CT, MRI or autopsy) or embolism in peripheral artery supplying arm or leg

C3 (causal link is
unlikely, but the
disease is present)

One of the following abnormalities present in isolation: PFO, ASA, strands, mitral annulus calcification, calcification aortic
valve, nonapical akinesia of the left ventricle, transient atrial fibrillation <60 s, atrial hyperexcitability

CO (cardiac pathology
not detected or
not suspected)

Ruling out a cardiac source of embolism: minimum is negative ECG and examination by a cardiologist; maximum is negative
ECG/telemetry/24-hour Holter ECG/long-term ECG recording (implantable device, transtelephonic ECG, loop recorder) and
negative TEE for atrium, valves and septal abnormalities, negative TTE for PFO and assessment of left ventricle, negative
cardiac CT/MRI, negative abdominal CT/MRI (search for old or simultaneous subdiaphragmatic visceral infarction)

C9 (incomplete
workup)

Minimum is ECG and examination by a trained cardiologist in the absence of cardiac imaging

Amarenco P, et al. Cerebrovasc Dis 2013




ASCOD: C1 - potencialne pricinné

Mitralni stendza (plocha < 1.5 cm?)
Mechanicka chlopen

Srdeéni infarkt predchazejici mozkovy infarkt do 4 tydnt
Trombus v levostrannych srdecnich oddilech
Aneurysma levé siné

Anamnéza nebo pritomnost FS nebo FLT
Sinova nemoc (tachy-brady syndrom)
Dilatovana nebo hypertroficka kardiomyopatie
EF levé komory < 35%

Endokarditida

PFO s trombem

PFO a soudasna plicni embolie nebo proximalni HZT predchazejici
ischemickou CMP

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: C2 - pricina je nejista

PFO a soucasné aneurysma septa sini (ASA)

PFO a soucasnd plicni embolie nebo HZT, kterd viak
nepredchazela ischemickou CMP

Nitrosrdecni spontanni echo-kontrast
Apikalni akineza LK s poklesem EF (ale > 35%)

Anamnéza IM nebo nékolika mozkovych ikt

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: C3 - pricina je nepravdepodobn3,
ale patologie je pritomna

PFO

ASA

,Strands”

Kalcifikace anulu mitralni chlopné
Kalcifikace aortalni chlopné

Apikalni akineza LK

Amarenco P, et al. Cerebrovasc Dis 2013



ASCOD: ,,D“ — disekce tepny

* Nejcastéji postihuje extrakranialni tepny, ACI (60-75%) a AV
* Intrakranialni disekce jsou vzacné
« Cast&ji u mladych pacientt (10 %)

* U vétsiny pacient( z(stava presnd patogeneze disekce nejasna, pricemz se
predpokladaji 2 velké skupiny vlivi:

e konstituéni (“arterial disease”)
* Environmentalni (trauma)

* Rozvoj symptomd casto plizivé




Klasifikace vzacnych pricin iCMP podle
souvisejicich patologickych okolnosti

InfekEni priciny

Zanétlivé priciny

Hereditarni a genetické priciny

Nemoci zahrnujici abnormalni koalgulaci

Systémové nemoci zahrnujici cerebrovaskularni postizeni

Nezanétlivé postizeni stény tepny

Zilni nemoci

Vazospastické priciny a dalsi rzné vaskulopatie

Kaplan L, Biller J. Eds. Uncommon Stroke Causes. 3" edition. Cambridge University Press 2018



Kryptogenni iCMP

* Kryptogenni = nejasného puvodu

 AZ1/3TIAaiCMP jsou kryptogenni

* U mladych pacientt se jednd az o : vSech prihod

* Recidivy u téchto pacientl jsou nejcastéji kardioemboligenni

* The Cryptogenic Stroke/ESUS International Working Group povaZuje za
nejCastéjsi pricinu kryptogenni CMP:
» okultni tepennou trombembolizaci (Ascendentni Ao + obouk)
e paroxysmalni FS (nejéastéjsi)
* PFO a dalsi strukturalni srdec¢ni abnormity s malym rizikem

Amarenco P. Cerebrovasc Dis 2005; Bang OY, et al. Ann Neurol 2003; Hart RG, et al. Lancet Neurol 2014; Ntaios G, et
al. Stroke 2015; Amarenco P, et al. Cerebrovasc Dis 2009;



Embolic stroke of undetermined source (ESUS)

* Nelakunarni kryptogenni iCMP na CT/MR
e Kortikalni infarkt
e Subkortikalni infarkt 2 15 mm na CT (= 20 mm na MR)

Absence extra/intrakranialni AS (= 50% stendza)
« Zadny vyznamny zdroj kardioembolizace

* FS, chlopenni vada, ICHS, EF LK < 30%,
 Nepritomnost jiné specifické priciny iktu
* Arteritis, disekce, migréna, vazospasmy, koagulopatie

Hart R, et al. Lancet Neurol 2014



ESUS je definovana podskupina kryptogenniho iktu

Cryptogenic * Incomplete diagnostic assessment

stroke
* No cause found from assessment

* 21 possible cause

ESUS

Non-lacunar brain
infarct on imaging

ESUS

Absence of major-risk
cardioembolic source

Non-lacunar embolic stroke
with open vessels and
normal heart rhythm

Open arteries* proximal
to the infarct

*<50% stenosis
Modified from Hart et al. Lancet Neurol 2014



Embolic stroke of undetermined source (ESUS)

e VetSina kryptogennich iCMP je emboligenni
* VétsSina nelakunarnich ikt je emboligennich

U mnoha pacientu je specificky zdroj nejasny pro pritomnost
nékolika potencionalnich ,low-risk“ embolizacnich zdroju:

e Dysfunkce LK

e Mitralni anularni kalcifikace
* PFO

Staza v LS sdruzena s SVT

* AS zmény Ao oblouku

Hart, RG et al. Lancet Neurol 2014



Jaké jsou nejcastéjsi potencialni priciny ESUS?

Large vessels?

Rhythm (e.g. subclinical AF) Non-stenotic ulcerated
or structure (e.g. patent cerebral artery plaques,
foramen ovale) aortic arch atheroma

Ostatni potencialni pfic¢iny:>

* Arterial dissections

* Infection-related vasculopathies
(especially varicella zoster virus)

* Hypercoagulable states

* Cancer-related thrombosis

* Migraine

* Fabry disease (inherited disorder of
glycosphingolipid metabolism)

* Other genetic, autoimmune, or
rheumatologic causes

!Diener et al. Int J Stroke 2015 Suppl.; 2Bulwa, Gupta. Neurol Sci 2017; 3Nouh et al. Front Neurol 2016



Recidiva iktu je velmi vysoka u pacientu s ESUS

Athens Stroke Registry data

40,

30+

Cardioembolic

204 Lacunar
Large artery atherosclerotic

Undetermined

10+

Cumulative 5-year probability
of stroke recurrence (%)

Other

0 12 24 36 48 60
Time (months)

During a 5-year follow-up, stroke recurrence was 29.0% in patients with ESUS, similar to patients with
cardioembolic stroke (26.8%), but significantly higher vs all types of non-cardioembolic stroke

N=2731; 10% of ischaemic strokes were classified as ESUS; covert AF was identified as the underlying aetiopathogenetic
mechanism in ~44% of patients with ESUS

Ntaios et al. Stroke 2015a; Ntaios et al. Stroke 2015b



Sekundarni prevence
ischemické CMP




Sekundarni prevence

Presné a spravné urceni etiologie iktu
Farmakologicka terapie
Nefarmakologicka opatreni

Systémova opatreni (CV porady, IC a KCC)

Spoluprace s kardiology, diabetology, internisty,
obezitology, apod.



Farmakoterapie

 Antikoagulacni terapie:

e FS, trombus v LS/LK a jiné zdroje kardioembolizace
* Disekce, vybrané trombofilie

 AntiagregacCni terapie:

e Aterotrombogennia SVD ikty
* Kryptogenni ikty

* Terapie HN, HLP, DM



Hlavni indikace a podminky provedeni CEA u pacientu
se symptomatickou hemodynamicky vyznamnou
stendzou ACI (ESO doporuceni)

Ischemicka CMP a symptomaticka stendza ACI 70-99 %
V centrech s peri-a pooperacnimi komplikacemi < 6 % (Trida |, Uroven A)

Ischemicka CMP a symptomaticka stenéza ACI 50-69 %
V centech s peri-a pooperacnimi komplikacemi < 3 % (Trida |, Uroven A)

CEA by méla byt provedena co nejdrive po iCMP
Optimalné do 2 tydnU, nejpozdéji do 6 mésicl (Trida |, Uroven A)

Pred a po CEA by neméla byt vysazena antiagregacni terapie
Riziko krvacivych komplikaci je podstatné mensi nez riziko recidivy iCMP

ES0

EUROPEAN STROKE
ORGANISATION




PFO & Amplatzeruv okludér

Uzavrit nebo neuzavrit?

ASD device closure : Is it as simple as it looks ?




RoPE index

Absence hypertenze 1 Maximalni skére (pacient < 30 let 10
Absence DM 1 S kortlkalnlvm mfarlftem F)rl absenci
HN, DM, predchozi TIA/iCMP,
Absence prechodi TIA/iCMP 1 nekufak)
Absence koureni 1 Minimalni skére (pacient = 70 let, 0
KortikalIni infarkt 1 kurak, HN, DM, pfedchozi
Vek:  18-29 let c TIA/}C!VII?, kvalifikujici infarkt neni
kortikalni
18-29 let
30-39 let 4
40-49 let 3
50-59 let 2
60-69 let 1
> 70 let 0
Celkové skore

Kent DM, et al. Neurology 2013



Doporuceni pro PFO v sek. prevenci
(AHA/ASA doporuceni 2014)

Neni dostatecna evidence zda je antikoagulace rovnocenna Ci lepsi nez
antiagregace u pacientll s iCMP/TIA a prokazanym PFO (Trida Il, Groven B).

U pacientll s iCMP/TIA a PFO, ktefi nejsou indikovani antikoagulaci, je
doporucena antiagregacni terapie (Trida |, Uroven B).

U pacientl s iCMP/TIA a PFO a prokdzanym Zilnim zdrojem embolizace je
indikovana antikoagulacni terapie v zavislosti na charakteru iCMP (Trida |,
uroven A). Je-li antikoagulace kontraindikovana, maze byt pouzit filtr do vena
cava (Trida Il, droven C).

U pacientt s kryptogenni iCMP a PFO bez prlkazu Zilni trombdzy nejsou data
podporujici prospéch z uzavéru PFO (Trida Ill, Uroven A).

V pfipadé PFO a prokazané Zilni trombdzy muize byt zvazovdn uzdvér PFO v
zavislosti na riziku recidivy zZilni trombodzy (Trida I, droven C).

e

American American

Kernan WN, et al. Stroke 2014 Assolélg?g: Estg.-_;‘nc‘;(ialeti.;m®




Uzaver PFO a rok 2017
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CLOSE, REDUCE a
RESPECT trial

Sondergaard L, et al. NEJM 2017
Saver JL, et al. NEJM 2017
JL Mas, et al. NEJM 2017




Sumarni vysledky

R CLOSE REDUCE RESPECT

Median FUP 53+2,0 3,2 let 5,9 let

Typ PFO PFO + ASA/velky zkrat ~ PFO + rlizny PL zkrat PFO + rGzny PL zkrat
Skupina Uzavér Bez Uzavér Bez Uzaveér Bez

N 238 234 441 223 3141 2669
RoPE skore 74+13 7,2%t1,3 N/A N/A N/A N/A
Recidiva CMP 0 14 (5,9%) 6(1,4%) 12(5.4%) 18(0.6%) 28 (1.0%)
CMP s nasledky 0 1(0,4%) N/A N/A N/A N/A
SAE s okluzi 14 (5,8%) 0 6 (1,4%) 0 25 (0.8%) 0

FSbéhem FUP 11 (4,6%) 2(0,9%) 29 (6.6%) N/A  38(1,2%) 21 (0,8%)

Sondergaard L, et al. NEJM 2017; Saver JL, et al. NEJM 2017; JL Mas, et al. NEJM 2017



RESPECT trial: ruzna sekundarni prevence

Follow-up Years on Medication

. Medical
Device
Management
Medication Regimen Years | Percent | Years Percent
Aspirin alone 2.329 73% 1.451 54%
Clopidogrel alone 140 5% 326 12%
Dipyridamole plus aspirin 17 1% 202 8%
Clopidogrel plus aspirin 332 11% 70 3%
Warfarin alone 2 2% 512 19%
Other 54% 2% G9** 3%
None 192 6% 41 2%
100% -
80% -
0 None
60% - O Other
Patients B Warfarin alone
(%) B Clopidogrel plus aspirin
20% O Dipyridamole plus aspirin
5% .
Clopidogrel alone
54% O Aspirin alone
20% -
0%

Saver JL, et al. NEJM 2017

Device Medical Management



RESPECT trial: priciny recidivy iktu

Cause Device Medical Total
Atherosclerosis 1 0 1
Ssmall vessel disease 2 2 7
Cardioembeolic’ 3 3 6
Other? 3 0 3
Dissection 0 0 0
isohemio stokes® = 13
Total mechanisms identified” 12 5 17

‘Includes atrial fibrillation in 4 patients (1 Device, 3 Medical), endocarditis {1 Device), left ventricular dilated cardicmyopathy (1
Device); *Includes radiation arteriopathy (n=1), disseminated intravascular coagulation (n=1), distal cerebral arteriopathy (n=1);
Iechanisms exceed events as ten patients had one determined potentially causal mechanism, two patients had 2 determined
potentially causal mechanisms, and one patient had 3 determined potentially causal mechanisms

Saver JL, et al. NEJM 2017



RESPECT trial: diagnostika urceni priciny recidivy

Medical Fishers Exact P-
Work-up Test Device Management value

Brain Parenchyma Imaging

cT 15/18 (83.3%) 26/28 (92.9%) 0.37

MR 16/18 (38.9%) | 26/28 (92.9%) 0.64

Any 18/18 (100%) 28/28 (100%) 1.00
Vessel Imaging - Head

CTA Head 5/18 (27.8%) 11/28 (39.3%) 0.53

MRA Head 10/18 (55.6%) 9/27 (33.3%) 0.22

Intracranial Ultrasound 3/18 (16.7%) 427 (14.8%) 1.00

Any 13/18(72.2%) | 18/28 (54.3%) 0.75
Vessel Imaging - Neck

CTA Neck 2/18 (11.1%) 10/28 (35.7%) 0.09

MRA Neck 7/18 (38.9%) 4/27 (14.8%) 0.09

Extracranial Ultrasound 418 (22.2%) 7/28 (25%) 1.00

Any 12/18 (66.7%) | 18/28 (54.3%) 1.00
Catheter Angiography 2/18(11.1%) 1/28 (3.5%) 0.55
Echocardiography

TEE 6/18 (33.3%) 7/24(29.2%) 1.00

I11E 7418 [38,9%) 2/24 (33,3%) 0.75

Any 10/18 (55.6%) | 18%/28(64.3%) 0.76
Cardiac Rhythm Testing

EKG 17/18 (94.4%) | 24/27 (38.9%) 0.64

In-House Telemetry 12/17 (70.6%) 20/27 (74.1%) 1.00

Outpatient Holter 0/18 (0%) 2/28 (7.1%) 0.52

Any telemetry 17/18 (94.4%) 26/27 (96.3%) 1.00

Mote: Denominators include all primary endpoint events in which information regarding test performance is non-missing.
*Includes 4 cases in which source decuments indicated echocardiography was performed but did not specify TTE vs TEE.

Saver JL, et al. NEJM 2017



CLOSE trial: uzaver PFO versus antiagregace

Subgroup FFO Closure Antiplatelat therapy Hazard Ratio (95% CI) P for interaction
Moo of patients (%) Mo, of sfrokes (%) Moo of patients (%) Mo of strokes (%)

Primary endpoint 238 (100) ()] 235 (100) 14(8) = = : 0.03 (0.00-0.286)
Age at randomisation : 0.83
<44 B 124 (52) 0{0) 112 (48) 504 | 0.0% (0.0040.80)
=448 114 (48) 040y 123 (52) {7 = | 0.08 (0.00-0.44)
I
Gender | 0.37
Female 101 (42) 0 {0} 93 (40) 1) = ! = 0.37(0.005.87)
Male 137 (58) 00} 142 (80) 13 (9) = : 0.04 {0,00-0.29)
|
Rope score | 052
<7 56 (24) 0(0) 74 (31) 4(5) i 0.15 (0.00-1.38)
@ 182 (T8) 0o 160 (B8] 10(8) = I 0.05 (0.00-0.38
I
History of GV disease } 046
218 (91) 0o 212 (90) 12(8) = | 0.04 (0.00-0.30)
Tes 22(9) ()] 23 (1) 2(8) - - | 0.17 (0.00-2.14)
|
Patent foramen ovale | 073
Large shunt 157 (88) i) 161 (58) 5(3) - - | 0.10 {0.00-0.91)
81(34) 0(0) 74 (21) 9(12) o [ 0.05 (0.00-0.36)
I T T T
0.01 0O5 01 02 08 1 2 5

“FO Closura batter  Antiplatelefs beftter



Co nam opravdu rekly , pozitivni“ studie:

e Velmi nizké riziko recidivy u pacientu s kryptogenni iCMP bez
uzavéru PFO ve srovnani s jinou etiologii iktu (1-5,9%)

 RUzné PFO se zaviralo riznym pacientlim v rlznych
intervalech

e Pacienti méli Casto tradicni vaskularni RF (az 40%)
* Nevime, kolik recidiviCMP bylo s nasledky

* Relativneé velky pocet recidiviCMP v obou skupinach byl
nekryptogennich

* Velky pocet recidiviCMP nebyl dostatecné vysetren stran
etiologie

Sondergaard L, et al. NEJM 2017; Saver JL, et al. NEJM 2017; JL Mas, et al. NEJM 2017



Co nam opravdu rekly , pozitivni“ studie:

* Pacienti v obou skupinach se vyznamneé lisili ve farmakoterapii
béhem FUP (RESPECT, CLOSE)

* Vysoké % nové vzniklych FS v souvislosti okluzi PFO prevysuijici
% recidiv u pacientl bez okluze

e Skutecny pocet FS v souvislosti s uzavérem PFO muze byt vyssi
— vSichni pacienti neméli dlouhodoby EKG-Holter

* Nékolik pacientu s nové zjisténou FS a uzavérem PFO
prodélalo iCMP (REDUCE)

* Profitovat s uzaveru by mohli pacienti s vyssim RoPE skore,
negativni CV anamnézou a kryptogennim (ESUS) iktem

Sondergaard L, et al. NEJM 2017; Saver JL, et al. NEJM 2017; JL Mas, et al. NEJM 2017



Zaver

Urceni etiologie iktu a mechanismus vzniku pfislusi
neurologovi

Farmakologicka sekundarni prevence v rezii neurologa

Indikace k okluzi PFO je vzdy tymova (neurolog-specialista +
kardiolog-specialista)

,Méné nekdy znamena vice.....”




