SPOLUPRACE KARDIOLOGA A
NEUROLOGA U STROKE
PACIENTU



Top 10 global causes of deaths, 2016

Deaths (millions)
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Chronic obstructive pulmonary disease

Lower respiratory infections

Alzheimer disease and other dementias

Cause Group
Trachea, bronchus, lung cancers

- Communicable, mateamal, neonatal

Diabetes mellitus and nutritional conditions

Road injury B Noncommunicable diseases

- Injuries

Diarrhoeal diseases

Tuberculosis

Source: Global Heaith Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva, Worid Hesith Organzation; 2018.

https://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death



Etiologie iktu — TOAST klasifikace

70

60—

504

40

30

20+

Frequency of TOAST subtypes (%)

104

[ Leys, 200238

[ Musolino, 20033¢
[ Cerrato, 20047
[ Varona, 2004
[] Putaala, 20094°

—1

20-40%

|
Large-vessel disease ~ Cardioembolic
disease

TOAST— Trial of ORG 10172 in Acute Stroke Treatment

Ferro JM et al.

Lancet Neurol. 2010 Nov;9(11):1085-96.

Small-vessel disease

Other cause

Undetermined




Kryptogenni iktus X ESUS

kryptogenni iktus = neurcena etiologie (kryptos =
skryty)

 rozsah a kvalita dosetreni?
e TOAST klasifikace

nekompletni vysetreni
vice nez jedna mozna pricina
,pravy” kryptogenni iktus

* riziko nadhodnoceni

ESUS = Embolic Stroke of Undetermined Source

TOAST- Trial of ORG 10172 in Acute Stroke Treatment; ESUS — Embolic Stroke of Undetermined Source

Nouh A, et al. Front Neurol. 2016 Mar 21;7:37.
Adams HP, et al. Stroke 24 (1993) 1:35-41.




Embolic stroke of undetermined source
(ESUS)

Diagnosticka kritéria Diagnosticky algoritmus

e nelakunarni“ischemie * zobrazeni mozku (CT, MR)
e absence extrakranialni nebo  zobrazeni mozkovych tepen (CTA, MRA,
intrakranialni aterosklerézy pUsobici Uz, DSA)

stendzu > 50 % (symptomaticka tepna) e transtorakalni echo srdce

e absence hlavniho kardioembolického

, * EKG monitorace = 24 hodin
zdroje

* vylouceni jiné specifické pficiny
(vaskulitida, disekce,
migréna/vazospazmus, abuzus drog)

fibrilace/flutter sini, intrakardidlni trombus, mechanicka chlopenni nahrada,
myxom nebo jiny tumor, mitralni stendza, IM v poslednich 4 tydnech, EF LK < 30 %,
vegetace na chlopnich, infekéni endokarditida

CTA - CT angiografie; MRA — MR angiografie; UZ — ultrazvuk; DSA — digitalni subtrakcni angiografie; ESUS — Embolic Stroke of Undetermined
Source ; EF LK — ejekcni frakce levé komory

Hart RG, et al. Lancet Neurol 2014;13:429-438.



Kardioembolizacni zdroje

s malym rizikem

Priciny ,, ESUS” iktu

mitralni chlopen

aortalni chlopen

supraventikularni arytmie mimo FS a staza krve
vV sini

struktu;' zmény 5"' /O

leva komora

myxomatozni poskozeni chlopné s prolapsem
mitralni anularni kalcifikace

stendza aortalni chlopné

kalcifikace aortalni chlopné

sinova asystolie a sick-sinus syndrom

sinové ,high-rate” epizody

staza v ousku levé siné se snizenou vydejovou
rychlosti nebo spontannim echokontrastem

aneuryzma septa sini
Chiariho sitka

stredné vyznamna systolicka nebo diastolicka
dysfunkce (globalni nebo regionalni)

endomyokardialni fibréza
Skryta (latentni) paroxysmalni FS dosud nedetekovana

Spojené s rakovinou

Tepenna embolizace

Paradoxni embolizace

skryta (latentni) nebakterialni endokarditida
embolizace z okultniho tumoru

AS platy z aortalniho oblouku

nestenotizujici AS platy s ulceraci v mozkovych tepnach

patentni foramen ovale
defekt sifiového septa

plicni A-V zkrat (fistula)

AS — ateroskleroticky: A-V — arterio-vendzni: FS — fibrilace sini

Sariak, et al. Cesk Slov Neurol N 2018; 81/ 114(3): 290 297

ESUS — embolic stroke of undetermined source



U¢inna sekundarni prevence u iktd
charakteru ESUS?

doporucena antitromboticka terapie je v soucasnosti ASA
vysokeé riziko recidivy
neexistuji data podporujici pouziti warfarinu/NOAC

probéhly/probihaji studie zkoumajici NOAC v sekundarni prevenci u
pacientl po ,, ESUS” iktu

NAVIGATE ESUS — niedéacniukond
« RE-SPECHESUS

* ATTICUS
* ARCADIA

ASA — acetylsalicylic acid; NOAC — non Vitamin-K dependent oral anticoagulants; ESUS — Embolic Stroke of Undetermined Source

Apixaban SmPC. Available at: http://www.ema.europa.eu. Dabigatran SmPC. Available at: http://www.ema.europa.eu.

Rivaroxaban SmPC. Available at: http://www.ema.europa.eu. Edoxaban SmPC. Available at: http://www.ema.europa.eu.

Geisler T et al. Int J Stroke. 2017 Dec;12(9):985-990. Diener HC et al. Int J Stroke. 2015 Dec;10(8):1309-12. Hart RG. N Engl J Med. 2018 Jun 7;378(23):2191-2201.
https://clinicaltrials.gov/ct2/show/NCT03192215



ProcC je detekce fibrilace sini tak
dulezita?

* 5xzvysuje riziko iCMP
e Casto devastujici ikty: 70 — 80 % zemre nebo zustanou
tézce postizeni
* pacienti s fibrilaci sini maji
a nez
pacienti bez fibrilace sini

* zmeéna neucinné antiagregacni terapie na ucinnou
antikoagulacni terapii

iCMP — ischemickd cévni mozkovd prihoda; ESUS — Embolic Stroke of Undetermined Source

Go AS et al. JAMA 2001;285(18):2370-2375. doi:10.1001/jama.285.18.2370. Wolf PA et al. Arch Intern Med 1987; 147: 1561-1564. Gladstone DJ et al. Stroke 2009;40:235-40. Saposnik G et
al. Stroke 2013;44:99-104. Hart RG et al. Intern Med 2007;146:857-67. Silva RMFLD et al. Front Neurosc i. 2019 Jan 31;13:18.



Atrial fibrillation as a predictive factor for severe stroke and
early death in 15 831 patients with acute ischaemic stroke
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Figure 1 Distribution of National Institutes of Health Stroke Scale ﬁngl'E 2 Death within 28 days of admission and age for patients with

[N'IJ{I;ISS:I scores for (A) patients with atrial fibrillation (AF) and (B) patients atrial fibrillation (AF) and non-AF patients.
without AF.

Kimura K, et al. J Neurol Neurosurg Psychiatry 2005; 76:679—683.



Algoritmus vysetreni kardiogenni embolizace

Cil vysetieni Zakladni panel vySetfeni Pokrocily panel vysetieni Detailni panel vysetfeni
{vSichni pacienti) (cilené pfi negativnim zakiadnim panelu) (u miadych pfi negativnim pokro&ilém panelu

:

CRYSTAL AF

30 - W Insertable Cardiac Monitor

25 - m Control

Occurrence of AF, %

Tomek A. Neurol. praxi 2019; 20(1): 12—16. 6 12 36
Brachmann J, el al. Circ Arrhythm Electrophysiol. 2016 Jan;9(1):e003333. Time, mo



Shrnuti

kryptogenni/ESUS ikty — velmi casté (cca 1/3, pod 50 let je
cetnost nad 50 %)

e sekundarni prevence = ASA

antikoagulovat ESUS pacienty?

* vysledek studie ATTICUS; ARCADIA; NAVGATEESUSRE-
SPECHESUS

fibrilace sini u ESUS iktU az ve 35 %

vyznam dlouhodobé EKG monitorace — antikoagulacni
terapie

cim déle monitoruji, tim je pravdéepodobnost zachytu
fibrilace sini vyssi

ASA — acetylsalicylic acid; ESUS — Embolic Stroke of Undetermined Source



Dekuji za pozornost!



Spoluprace kardiologa a neurologa u
stroke pacientu

Jitka Vlasinova
Interni kardiologicka klinika
FN Brno



Uloha kardiologa

* Kardiospecifické enzymy: NT-pro BNP,
Troponin

* Echosrdce: TTE, TEE ,bubble test”
* Ekg: Holter 24 hod,
externi monitor,

implantabilni monitor

Nedetekovana fisi je nejcastéjsi pricinou



Asymptomatické epizody AF

54 % vSech epizod bylo asymptomatickych!
SOPAT trial - suppression of paroxysmal AF

« 72% vSech pt mélo pouze asymptomatické AF?
— Po kardioverzi — PAFAC trial

« 37 — 40% pt mélo pouze asymptomatické AF34
Po intervenci pri pfedchozi vysoké symptomatice

1. M. Patten. JCE 2006: 17; 1216-1220

2. A. Nergardh. Heart 2006; 92: 1244-1247

3. G. Senatore. JACC 2005; 45: 873-876

4. G. Hindricks. Circulation 2005; 112: 307-313



Monitorace rytmu u pacienttd po CMP

* Proc - Pacienti s asymptomatickou Fisi maji meéne
casto onemocneni srdce, ale Casteji CMP/TIA

-Asymptomaticti patienti jsou léCeni jinak
nez pacienti symptomaticti.

- Obdobné riziko paroxysmalni x permanentni
fisi (2,0% x 2,2% CMP/rok,)

 Jak dlouho-?




Continuous vs. Intermittent Monitoring

Patients with PAF

100% —
® Arya (PACE 2007)
impiam BVICE
§ /.’;:uy Tele-ECG ® Botto (JCE 2009)
. /‘T*ﬂ"ﬂ‘ﬁ' / O Ziegler (HR 2006)
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o NPV is the probability that a
3 negative test resulti.e. “no AF
./ detected” is actually correct
09 >
* During the thres months follow ups
= As the theorolic gold standard

. The negative predictive value (NPV) of 24-hour Holter (2/year),
- 1-week Holter, and 1-month Holter was very low: 53% — 64.6%.

[

Leispgeansail.

Performance of a new Implantable Cardiac Monitor in Detecting and Quantifying Atrial Fibrillation



Souhrn studii s implantabilnim monitorem
u pacientu s kryptogenni CMP

Study Duration of Definition of Time to AF detection
monitoring AF Diagnosis rate (%)
(months) (days)

Ritter? 10 >30 seconds 64 17

Etgen? 12 >6 minutes 152 27

Cotter? 8 2 minutes 48 25

SURPRISE* 19 >2 minutes 109 16

Rojo-Martinez® 9 2 minutes 102 33

Ziegler® 24 2 minutes 112 21

Poli’ 12 > 2 minutes 105 33

Jorfida® 14.5 > 5 minutes 162 46

CRYSTAL AF? (ICM 12 >30 seconds 84 12

arm) 36 252 30

Israel'® (ESUS patients) 12 2 minutes 108 24

MULTIPLE STUDIES HAVE ASSESSED THE ABILITY OF ICMS TO
DETECT AFINPATIENTS WITHCRYPTOGENIC STROKE

!Ritteret al, Stroke. 2013, 44:1449-52;°Etgen et al, Stroke. 44:2007-2009; *Cotter et al, Neurology. 2013, 80:1546-50; “Christensen et al, Eur J Neurol. 2014, 21:884-89; *Rojo-Martinez Rev
Meurol 2013; 57 (6): 251-257; Ziegler et al. Int J Cardiol, 2017; 244:175-179; "Poli Eur J Meurol. 2016 Feb; 23(2):375-81;° Jorfida J et al, Cardiovasc Med (Hagerstown). 2016 Dec;17(12):863-
869 *Sanna T et al, NEJM. 2014;370:2478-2486; ° Isreal C, et al. Thromb Haemost. 2017 Oct 5;117(10):1962-1969



REAL WORLD VALIDATION OF CRYSTAL AF RESULTS
Rogers, AAN, 2016

72% of AF patients would be

1247 real—wo_rld cryptogenic Stmkem missed if monitoring stopped
patients monitored by Reveal LINQ at 30 days

Cryptogenic stroke diagnosis:

physician’s discretion 16.3%
18 -
= Follow-up: 12 months Real-World
_ 15
* Diagnosticyieldat 12 months: 16.3% ‘“é’ 12 ] CRYSTAL AF
— o 4.6%at 30days p=0.15
(n=147) 5 o
* Median time to detection: 86 days g 6 o
<
® Analysis supportsresults of CRYSTAL AF *
0 T T . T
* Continuous monitoring for periods longer 0 % 180 270 360
30 days may be warranted in CS patients Days after Device Insertion

32%relative differencein AF detectionrates at 12 months

Regers J et al, American Academy of Meurclogy, http://www.abstractsonline.com/pp8/#!/4046/presentation/8072 2016



Doporucené

American American

Heart | Stroke
Association | Association.

Class lla—Level of Evidence C
For patients who have experienced

an acute ischemic stroke or TIA with
no other apparent cause, prolonged
rhythm monitoring (~30 days) for AF
Is reasonable within 6 months of the
index event

postupy

EUROPEAN
SOCIETY OF
CARDIOLOGY ™

Class lla— Level of Evidence B

In stroke patients, additional ECG
monitoring by long-term non-invasive
ECG monitors or implanted loop
recorders should be considered to
document silent atrial norillation

' Kernan et al. Guidelines for the prevention of stroke in patients with stroke and transient ischemic attack.

Stroke 2014;45:00-00

? Kirchihof P, et al. Guidelines for the management of atrial fibrillation. Eur Heart J. 2016 Aug 27 pii: enw2 10



Registr ILRIS

Implantable Loop Recorder Ischemic Stroke
( FN Brno, Nemocnice na Homolce)

* Primarnim cilem projektu je zachytit poruchy rytmu
(fibrilace sini.) 6 -24 mésicu po atace mozkove pfihody
pomoci implantovaného invazivniho monitoru srdecniho
rytmu Reveal XT, Reveal LINQ ( Medtronic)



Implantabilni monitor

Objemove 1/9
Zivotnost 3 roky
MRI kompatibilni

Insertable Reveal XT

Injectable Reveal

£ Medironic



Zakladni charakteristika souboru n~=50

Pohlavi Vék

60 %

50 % 47,8 Pramér 52 63 57

Pacienti (%)

40 %

° Minimum 28 42 28
30 %
20 %

10 %

0%

Analyza byla provedena na 50 pacientech, v souboru byl pomér muzi (52 %)
a zen (48 %) vyrovnany. NejCastéji se vék pacientll v dobé neurologické
pfihody pohyboval v rozmezi 61 az 70 let. Primérny vék pacientl byl 57 let,
priemz u muzu byl praimérny vék v dobé pfihody 52 a u zen 63 let.



Vysledky

arytmie _[N18 ___|36%

Fibrilace sini 13 26% _antikoagulace
SVES 2 4%
SSS 1 2% -AA medikace
AVB Il 2 4% -Vyznamné SA zastavy — PM
-PM
Follow-up | Fisi (N) | Fisi(%)
3m 3 6%
6m 4 8%
Po 3 mésicich vzestup o 5
zachytu fisi 0 20%
12m 4 8%
15m 0
18m 2 4%



Zaver

1. Prodlouzena EKG monitorace je zadouci u vSech
0sob
po ICMP a u nichz nebyla jasne stanovena diagnoza
Fisi.
2. Konvencni monitorovaci metody Fisi vykazuji nizkou
sensitivitu.
3. Asymptomaticka Fisi predstavuje stejné riziko CMP
jako symptomaticka.
4. Peroralni antikoagulacni IéCba je efektivnim
nastrojem
pro snizeni rizika CMP u patientu s Fisi.
5. Implantabilni zaznamniky EKG jsou ovérenym
nastrojem pro detekci drive nezjistené Fisi a méreni



