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Télovychovne lékaistvi,
pohled kardiologa pro dospélé

Zeman K., Gistinger T., Kolosova R., Pavlas 1., Talafa V.,.

Interni oddéleni’ Nemocnice ve Frydku-Mistku, p.o.
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Uvod

1. Sportovci a potize
= Palpitace
= Synkopy, KPCR
= Bolest na hrudi
= DusSnost

2. Patologicky nélez p Fi preventivhim vysSet Freni
= EKG a/nebo rodinna zat éz a/nebo klinické vyset reni
= Abnormalni zatézovy test

3. Vék vySet rovaneho a intenzita zatizeni !!



Nahla srdec¢ni smrt a sport

NSS/100 000/ rok

= Rz 0,7-3/100000/rok
—

| 1. intenzita z ateze

2. vek

RR=1.7

| —

Kardiovaskularni Nekardiovaskularni

Corrado et.al.:Sudden Death in Younf athletes, JACC Vol.42,No.11, 2003:1959-63



NSS dle sportu a pohlavi

Sport N %
G, 251 0ot [
sogging ) 175 21300

socer/ 107 13057
w4 s I

Swimming 31

Basket-ball 29
Rughy 18
Tennks is
Diving 11
Judo 11
Hand-ball 10
Alpine skiing
Table tennis

Body-building

th th & @

Volley-ball

Other 97

0 s0 100 150 200 250
Number of sports-related SDs

Marijon et al. Circulation 2011; 124: 672-681



NSS / 100 000/ rok

Incidence NSS dle véku

(muzi 67%)
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Piicina NSS u 1-49 let

l

140 180

Primarni arytmické syndromy

100 120
| i

Number of SCD cases
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Risgaard et al. Circ Arrhythm Electrophysiol. 2014;7:205-211

ICHS
hKMP
dKMP
ARVC
AKC
AD
Vady



Jednotlive piic¢iny, genetika

= ICHS

= hKMP

» dKMP a myokarditidy

= ARVC

= Vrozen & anom alnie koron arnich tepen
= Aortalni disekce

= Kanalopatie
= LQTS
* Brugada syndrom
= CPVT,...



Ischemicka choroba srdeéni

= Predcéasna manifestace ICHS
= prvni manifestace NSS - 25%

= SCORE (85% rizika) %
= veék, pohlavi
= chol (HDL), kou Feni, TKs

* Rodinn a zatez ( muzi < 55let; Zeny < 65 let)
= genetika (9p21, 12p13)

» Psychosoci alni faktory

= socialni deprivace, deprese, schizofrenie,.. B

= Fyzick a inaktivita

= <11 METs

18 22 25 29 34
13 15 18 21 25 2
T1 13 15 18|

121 25 29 34 39
5 1518212529
113151821

[ systolicky krewni tiak {mmHg) |
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' Ischemicka choroba srdeéni

e
= Lipidovy metabolizmus
= HDL, LDL, TGC, oxLDL, ApoB, ApoAl,ApoE, Lp(a),..

= Zanétlivé markery
= hsCRP, SAA, cytokiny, adhezivni molekuly, WBC,..

= Vztah k tromb 0ze
= Fibrinogen, PAI-1, markery fibrinolyzy,..

Motto nemocnice: Clovék je zrozen k vzajemné pomoci. L. A. Seneca —-— %
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Indikatory subklinickeho
tepenneho postizeni

Pridatna Jednoduchost Reklasifikace
hodnota Cut-off

+4+++ > 400
ABI +++ ++ <09nebo>14
PWV ++++ +++ 10 m/s
CAVI ++++ ++ >9.0

IMT +++ ++ platy (> 0,9mm)




Neinvazivni metody k detekci ICHS
Elektrokardiografie
Chokardiografrie

L |

Nukiearni'kardiologie

Magheticka rezonance

Clf koronarniiangiografie

Motto nemocnice: Clovék je zrozen k vzajemné pomoci. L. A. Seneca

fx\/m;pall?l' www.nemfm.cz ﬁ\/'



Anomalie koronarnich tepen

= 19% NSS u mladych sportovc U

Namaha

= Velk& variabilita
Odstup ( AP, aorty)
Prabéh
Usti

= Benigni 1 (RCx z RCC)
0,3%

= Maligni 1 (ACS z RCC)
= 1/12 500
T umrti do 20 let (pfi namaze; stenokardie, synkopy )
Diagnéza
= CT koronarni angiografie
Chirurgicka Ié €éba — absolutni indikace




Aortalni disekce

Bikuspidalni aortalni chlope n

Aneuryzma ascendentni aorty
= 240mm; 2 34mm
= 255mm; =50mm

Marfan av syndrom
Familiarni aortalni disekce

hF s B

TK 480/350 mmHg






.......................................................................................................................................................................................................................................

Mon-Gmilia

Syndrom kardiomyopatie

Familial unknown gene
Saroomeric protein mastati ons
8 myposin heavy chain
Cardiac myosin binding protein C
Cardiac troponin |
Troponan-T
L0 Can
Essential roposin lpht chain
Repdstony myosin kght chain
Cordiar actin
a-repasin heswy chain
Titin
Troponin C
Muscie L protein
Glyeogen stomge disesse (e, Pompe: PRICAGD,
Fores’, Danon)
Lysosomal stomge deeases (e,
Anderson —Fabey, Hslers)
Disorders of fatty add medabolism
Carnitine defic ey
Phosphorylaze B kinee deficency
Mt chondrial « o pathies
Syndiromac HCH
MNoonan's symdrome
LECPARD syndmime
Frtedraich’s st
Berbw ith—Wiedermann syndrome
Swyer's gyndrome
O
Phomhbolamban promoters
Familial armyiosd
Ohbesity
Infants of dabetic rmothers
Athlete training
Aaryioid (AL pres Bwemian

Muchear marmbeane
Lamin AJC

Mty o bated CM
Intercsnted dac protedin mutation

{sze ARVC)
Mitochandrial oytopathy

Troponin | {RCM 4+ — HCM)
Evsential Bght chain of myosin
Familial syl oidosis
Transthyretn (RCH + neuropathy)
Apalipoprotein (RCM + nephropathy)
Dresrminorpet bry
Praeinca o o a3 oum
Haemoc hromatos
Anderson-Fabry dsesss
Glrogen forage deexe

Definice:

strukturalni a funk €ni abnormality myokardu, které

nejsou vysv étlitelné omezenym koronarnim p

nebo abnormalnimi ob éhovymi podminkami
primarni a sekundarni

Myocardis (nfecivet o femrmune) Iriflarrrra ton?

Kawasaki desats

Eosinophibe (Charg Strass
syndrome)

iral persstence

Dirugs

Pregnancy

Ered concrivee:

Mutritional — thiamine,
Caiine, b,
hypophacphatasma,
Fry pocalic semia

Alkohol

T hipe ardhwrry opathy

Acrvoid [ AL prealbwrmin)

Seleroderma

Endomyocardial fibross
Hyperessinophilic syndronms

Chromosomal cagse
Dirugs {serctonin, methysergde,

ergotamine, mercurial agents, busullan)
Carcinoid heart deease

Rladeation
Drugs {anthracyciines)

Fitokem

Takey Teubo



Hypertroficka KMP

Nelbézne|Si genetick € KV onemocn éni
= |ncidence 0,3-0,5/100 000/rok, < 25 let vzacné

AD d edl cnOSt (geny pro sarkomerické proteiny)
= Variabilni expresivita av €kov é zavisla penetrance (genotyp + fenotyp )

Vedouc i pricina NSS u mladych sportovc U

NSS se objevuje €asto u asymptomatickych
jedinc u dokonce i s lehkym stupn ém abnormity

= V4 Vd
B I Z arn I E KG (95% je u mladych sportovct s hKMP abnormalni)
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Screening,
(hranic¢ni a apikalni hypertrofie, zvysena trabekularizace u sportovcti)

S o T
NKIVIE SPOIIOVCE]
i Symptomy -
+ Rodinn & anamn éza -
+ Zenské pohlavi -
e -,
+ EKG b|2é.rn|, = ,.-"" a Left ventricuiar non-compaction
A EDD <52 mm - X@
# LVED
BS 4
L, , EXERCISE Epiphenomenon to 4 LV preload
+ abnormalni - — >
akusticka denzita
+ septum > 15 mm -
+ asymetricka -
hypertrofie LK
7z P 7w CHIN JENNI STOLLBERGER
+ velka leva si n -
+ abnormalni - @
. 5 z JNCY
diastolicka funkce '

+ abnormalni reakce - Nbion) e e

v 7 - v 4-cv

TK pf¥i zatézi
+ VO2max < 50 -
ml/kg/min

+ CMR -

+ Genetika -



HCM Risk-SCD Calculator

.'ﬂ_;ge 25 Years Agealevaluation
Maximum LV o mm Transthoracic Echocardiographic measurement
EUROPEAN wall thickness
SOCIETY OF . n ES[ POCKET GUIDELINES
CARDIOLOGY ® Left atrial size 45 ‘mm Left atrial diameter determined by M-Mode or 20 echocardiography. in i
the parasternal lang axis plane at time of evaluation SR o
Max LVOT 3¢ mmHg The maximum LV outflow gradient determined at rest and with Vaisalva
gradiehi provacation (irespective of concurrent medical Irea!menr) using pulsed

and continuous wave Doppler from the apical three and five chamber
views. Peak outflow tract gradients should be determined using the
modified Bernouilli equation: Gradient= 4V °, where Vis the peak aortic.

outflow velocity _
Family Hiﬁfﬂry @ No () Yes History of sudden cardiac death in 1 or more first degree relatives under
- of SCD - 40 years of age or SCD in a first degree refative with confirmed HCM at
any age (post or ante-mortem dfagnasas)
Non-sustained No ® Yas 3 consecutive venlricular beats at a rale of 120 beats per minute and
: ¥vT s <30s in duration on Hoiter mﬂﬂﬂoﬂng (minimum duration 24 hours) at or
prior to evaluation.
Unexplained 4 no o ves History of unexplained syncope at or prior to evaluation.
syncope
Risk of 8CD at 5 years
o| 768
(%):
Esc recommendation: ICD should be considered

Zakaz vykonnostn iho sportu !!



ARVC

= Prevalence 1/1000 - 5000

= dulezita p Fiéina NSS u sportovc
- Dédi énOSt AD (proteiny desmosomu)
= Charakteristika

7 R 10 6 R 5 (O
:\4 :\:l/l I [ v

Tﬁ [ aVF | A Ve, %-—J/%

= Komorové arytmie - LBBB
= Polytopni KES z PKS LMW—AW%M ruﬁ“»f»«
= Srdecni selhani (postizenti i LK) S | i
= NSS |
i

e L

= Diagnosticka kriteria s s
ECHO, MR, EKG, Holter, biopsie, RA, genetika
= Lécha
= BB, neschopen vykonnostniho sportu, ICD



Dilata¢éni KMP

= Prevalence 1 na 2500

= |ncidence 7/100 000/rok
=« déti 0,57/100 000/rok

= 20% potencionalni mutace
= 10-20% pozitivn ich p Fibuznych
= sarkomery, desmosomy, laminin

= Prevence NSS
= ACEI, BB, Verospiron
= |CD — EF =35%, NYHA II,..




Myokarditidy

= Etiologie
= |nfekéni
= Autoimunni
= Polékova
= Nutriéni deficit, ..

= Déleni dle kllnlckeho pr ubéhu

= Akutni fulminantni
= Chronicka zan étliva kardiomyopatie

= Nediagnostikovana myokarditida
= NSS u mladych dospélych 8,6- 44%




Primarni arytmickeé syndromy

cca 30% NSS <40 let

Long QT syndrom
Brugada syndrom
Katecholaminy indukovana polymorfni KT/FK

Short QT

ldiopaticka FK

|lzolované onemocnéni prevodniho systému
Short-coupled TdP

Syndrom predcasné repolarizace komor,...



Syndrom dlouhéeho QT

= Deleni
= Primarni -vrozeny - Prevelence 1/1000-5000
= Sekundarni polékovy http://www.crediblemeds.org

N

S

o
; N LQTST
k “\*§ e \ \ LQTS 286
/ N \I//LQTS‘\&S

= Diagnostika (zatéZové testy) L

(LQTS 4,9,10,12,13)

= QTc >500ms asymptomaticky
= QTc =480 ms nebo score >3 (Schvartzav skérovaci systém)
= QTc =460 + synkopa nevysvétlitelna

= Genetika - 13 gen U .
= AD LQTS (Romano-Ward sy, 1/2500) (1-6 a 9-13)
= AD LQTS s extrakardialni manifestaci  (7-8)
= AR LQTS s hluchotou (Jervell and Lange - Nielsen syndrom)

= 75% LQTS 1-3, 90% pozitivnich genotypicky

= Zd&kaz sportu sout ézniho
= Vylou éit plavani, hlasité zvuky
= BB, ICD, kr éni sympatektomie



Brugada syndrom

= Prevalence 1-10/ 1000 (jizni Asie)
= AD

= Vékove i pohlavné vztazena penetrance, muzi 8x 1

= KT — 25- 55 rokem, béhem odpocinku a spanku

= >12 genu EKG
l. typ

= Zmeéna zivotniho stylu
= Z&kaz ur€itych lékud http://www.brugadadrugs.org
= Vyhybat se excesum v jidle a piti alkoholu
= Rychla lé¢ba febrilnich stavu antipyretiky

= |CD jedina Ié €ba snizujici riziko NSS
= VT/VF + brugada typ 1 EKG + synkopa

= Quinidin redukuje indukovatelnost KT/FK pfi PSK u arytmické boure
= Epikardialni RFA ve RVOT
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Prevalence 1/10 000

Dédiény arytmicky syndrom
= AD - gen pro ryanodinovy receptor » {%,Jm,\,ﬂ,qwm o MMJ_,P,W.H
= AR — gen pro calcequestrin | B

= Uvolfiovani kalcia ze sarkoplasmatického retikula
= Penetrance 80%, geneticka analyza — néme pfipady
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Polymorfni komorova tachykardie indukovana zat

Casta prezentace jiz vd étském v éku
= 75% symptomati €ti < 20 let
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Zavér
]

= Odbeér anamn ézy a EKG jsou zakladem vysSetreni u
sportovcu

= Pfi abnormnim nalezu doplhujeme zatézov e testy,
ECHO a/nebo monitoraci EKG  @anrwr)

= Nékdy je nutné vyuzit i modernéjSi metody, jako
CMR a genetick é testy

= Pri pozitivnich nalezech provadime famili arni
screening (EKG, ECHO,..)

* Probl émy se stratifikac irizika a prevenc i NSS

= Nase pracovi Steé je schopno diagnostikovat i tyto
vzacneé potencion alné malign i syndromy.



Dékujeme za pozornost

Motto nemocnice: Clovék je zrozen k vzajemné pomoci. L. A. Seneca —_— %
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Priciny NSS u mladych sportovcu
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Harmon et al. Circ Arrhythm Electrophysiol. 2014;7:198-204



Pficina smrti u vykonnostnich
sportovcu

Cardiovascular

Non-
exertional

Considered :

CV event & : EEB Confirmed
{no precise ¥ ! CV event
diagnosis)

LELLLLLLLLELLL

tg-lc' T & P P e 2 q‘ii i,g“‘ d““



Triggers for cardiac events according to 3 genotype S.

100 -
[] Exercise
B Emotion
80 B Sleep, rest without arousal
Other
60
39%
40
20
0 =
LQT3
(n=62)

Peter J. Schwartz et al. Circulation. 2001;103:89-9 5

e American
Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Syndrom dlouhého QT

EKG s long QTc + polymorfn i KT nebo synkopa a/nebo RA LQT nebo NSS




Cumulative Cardiac-Event=free Sunvival (3}

Prognoza LQTS

30 =
A P=0.007
104
ﬂ T 1 ]
o 10 e i
Age [y

Cumulative Cardiac-Event-free Survival 36)

< 446ms
iy TR 12y
T Temaas
et o
“e. 447-468ms
b oy
——
Jrd quartile
469-498ms
A0
30+
dth guartile
20
P QU0 G
104
o T ' f |
: - 2y 30 40

Age )

Priori et al.: NEJM; 2003



Diagnoza LQTS u sportovct !

= Sportovci T QTc
= QTc >500 ms

» QTc 460 - 490ms +

1. Synkopa bez prodromu
2. Polymorfni KT - TdP

3. RA
=  LQTS u pfibuznych 1st
=  RANSS

4. Notched T waves - koncetinové svody nebo V4-6
5. Paradoxni prodlouzeni QTc béhem zatézoveho testu

6. Pozitivni genetické test y




