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Prague Symposium on Congenital Heart Disease 2017

Prevence nahlé srdecni smrti
Mytus nebo realita?

Jan Janousek oD
Détské kardiocentrum 2. LFUKa FN Motol ¥

Norsky olympijsky plavec Dale Oen (126) zemfrel
nahle na srde€ni zastavu
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e MLADA FRONTA DNES | Etvrtek 9.
{ Praha DNES

Najdete nas i na Facebooku

facebook.com/PrahaDnes

IKEM sokuje vyzkumem,
sportovni lékafi ho ztrhali

IKEM puil roku testo-
val stovku sportovcii.
Vysledky jej vydésily.

" | NAHLE UMRTI HROZI | ZDANLIVE ZDRAVYM, MLADYM A AKTIVNIM LIDEM

Sportovni lékari: Nejsme blbci



CONTROVERSIES IN
CARDIOVASCULAR MEDICINE A s A~

Should Electrocardiographic (ECG)
Screening of All Infants, Children,
and Teenagers be Performed? Pro

Electrocardiographic Screening of All Infants, Children,
and Teenagers Should Be Performed

Victoria L. Vetter, MD, MPH

CONTROVERSIES IN
CARDIOVASCULAR MEDICINE R ok &

Should Electrocardiographic (ECG)
Screening of All Infants, Children,
and Teenagers be Performed?

Kontra

Electrocardiographic Screening Should Not Be Implemented
Jor Children and Adolescents Between Ages 1 and 19 in the

United States
Richard A. Friedman, MD, MBA
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VYHLASKA
ze dne 28. listopadu 2013,

kterou se méni vyhlaska ¢. 388/2011 Sb., o provedeni nékterych ustanoveni zdkona
o poskytovani davek osobam se zdravotnim postizenim, ve znéni pozdéjsich predpisu

(2) Pro ucely této vyhlasky se rozumi

a) vykonnostnim sportovcem osoba, kterd

1. vykondvd vykonnostni SPO'J (3) Vstupni lékarska prohlidka vedle zdkladniho
sportovnich soutézich nebo vy3etfeni obsahuje,

a

a) jde-li o vykonnostniho sportovce nebo uchazece

2. je registrovana v organizacl ke vzdélivani ve sportovni skole,

pravu vykonnostnich spc 1 gisesnd zikladng ;
o , v . Zj1stent z ni antropometr1
organizuje sportovni soutez HELNE CAChT SHTOPOINSTHS

2. standardni klidové elektrokardiografické vyse-
treni




Incidence nahlé srdecni smrti ve véku 1-18 let
(na 100.000 osobo-roku)

European Heart Journal Advance Access published December 15, 2013

@ European Heart Journal CLINICAL RESEARCH
EUROPEAN doi:10.1093/eurheartj/eht509 Prevention and ep.'demmfogy

CARDIOLOGY ?

Sudden cardiac death in children (1-18 years):
symptoms and causes of death in a nationwide
setting

Bo Gregers Winkel*, Bjarke Risgaard, Golnaz Sadjadieh, Henning Bundgaard,
Stig Haunsg, and Jacob Tfelt-Hansen

As for activity, the most common activity was sleep 41% and
normal activities of daily living 41%. Moderate or vigorous
aCtiVity was seen In Oﬂly 16%. Pilmer CM et al. HeartRhythm 2014



Comparison of the Frequency of Sudden Cardiovascular @® Am J Cardiol 2016
Deaths in Young Competitive Athletes Versus Nonathletes:
Should We Really Screen Only Athletes?

Barry J. Maron, MD™*, Tammy S. Haas, RN*, Emily R. Duncanson, MD", Ross F. Garberich, MS?,
Andrew M. Baker, MD", and Shannon Mackey-Bojack. MD"

3SDs/15y
(0.2/y)

1:120,614

Athletes ——»

Non- ‘ 24 5Ds/15
— 946,889 —_ y

Athletes ‘ (1.7/y)
(72%) 1:39,454

Figure 1. Incidence of sudden death in high school and college students
comparing competitive athletes and nonathletes, 2000 to 2014, in Hennepin
County, Minnesota. Nonathletes greatly exceed athletes in person-years and
the number of SDs due to genetic and/or congenital heart disease (i.e., 3:1).
SDs = sudden deaths; y = year.



Epidemiology and Outcomes From Out-of-Hospital Cardiac
Arrest in Children

The Resuscitation Outcomes Consortium Epistry—Cardiac Arrest

Dianne L. Atkins, MD: Siobhan Everson-Stewart, MS: Gena K. Sears, BSN:
Mohamud Daya, MD, MS: Martin H. Osmond, MD, CM, FRCPC;
Craig R. Warden, MD. MPH: Robert A. Berg, MD:
the Resuscitation Outcomes Consortium Investigators

Table 1. Patient Characteristics

Characteristic Infants (n=277) Children (n=154) Adolescents (n=193)

Age, mean (SD), y 0.3(0.2) 4.2 (3.0) 16.4 (2.1)

Age, median (Q1, Q3), y 0.2 (0.1,0.4) 3.0(1.6,7.0) 17.0 (15.0, 18.0)

Male, n (%)* 160 (59) 92 (60) 134 (69)

Incidence/100 000 person-y (95% Cl) 72.71 (62.02—-83.39) 3.73 (3.02-4.43) 6.37 (5.30-7.44)

EMS treated, n (%) 232 (84) 135 (88) 136 (70)

No EMS treatment, n (%) 45 (16) 19(12) 57 (30)
*Percentage is of those known.

Circulation. 2009;119:1484-1491



Kardiovaskularni screening k detekci onemocneni
s rizikem nahle srdecni smrti u deti a mladistvych

Akceptovany (nepotvrzeny) standard

« Anamnéza

* Fyzikalni vysetreni

Alternativni/dalsi screeningove moznosti
e EKG

« ECHO

« Genetika



Effect of pre-participacniho screeningu

Roéni incidence nahlé srdeCni smrti u sportovcu

Steinwill A et al. JACC 2011

Italian Sport Law

| Israel Sport Law

o N ®©® ©

Kratka pre-screeningova perioda, sezonalni variace, immortalitni bias, rozdily v pohlavi a véku

E |
—  Média - Prospgktlvnl ~ Po_\_llnye’
registr pojisténi

79-80 81-82 83-84 85-86 87-¢ 89-90 91-92 94 9596 9 99-00 01-02 03-04 05-06 07-08

w—|Srael Veneto (Italy) ===Minnesota (USA)

O = N W »

N/100.000 person-years

Screeningova strategie:

Israel: anamnéza, fyzikalni vys., klidové a zatézové EKG steinwill A et al. JACC 2011
Italy, Veneto: anamnéza, fyzikalni vys., klidové EKG Corrado D et al. JAMA 2006
Minnesota: anamnéza, fyzikalni vyS. Maron BJ et al. Am J Cardiol 2009



EKG screening
Vysledky

N = 42.386, Italie, Benatska oblast

Screening: anamnéza, fyzikalni vys., klidovée EKG
» Pozitivni screening — dalSi vysSetreni: 3.914 (9%)

« Kardiovaskularni onemocneni: 879 (2%)

« Potencialné letalni — zakaz sportu: 91 (0.2%)

FaleSné pozitivni nalezy: 8.8 %*
Mohou byt snizeny na 2.5 % pomoci zlepseni EKG kritérii
a trénlnkem2 1Corrado D et al. JAMA 2006

2Marek J et al. Heart Rhythm J 2011
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Pro vék: (12) 16 — 30 (>30) let

CURRENT OPINION

VOL. 69, NO. 8, 2017
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TAELE 1 International Consensus Standards for Electrocardiographic Interpretation in Athletes: Definitions of ECG Criteria

Abnormal ECG findings in athletes

These ECG findings are unrelated to regular training or expected physiologic adaptation to exercise, may suggest the presence of pathologic
cardiovascular disease, and require further diagnostic investigation,

FIGURE 1 International Consensus Standards for Electrocardiographic Interpretat

Normal ECG Findings
Increased QRS voltage for
LVH or RVH
Incomplete RBBB
Early repolarization/ST

segment elevation

ST elevation followed by
T wave inversion V1-V4 in
black athletes

T wave inversion V1-V3
age <16 years old

Sinus bradycardia or
arrthythmia

Ectopic atrial or junctional
rhythm

1" AV block

Mabitz Type | 2" AV block

Biaratt
\k.'h.'--‘\' P! AL

.

ECG abnormality Definition
T wave inversion =1 mm In depth in two or more contiguous leads; excludes leads aVR, IIl, and V,
s Antenor o V-V,
- excludes: black athletes with J-pomt elevation and convex ST-segment elfevation followed by
TWI in V-V athletes age <16 with TWI in V-Vs; and biphasic T waves in only V,
= Lateral = |and AVL, V; andfor V, {only one lead of TWI required in Vs or V)
« Inferolateral o |l and aVF, Vo-Vy, | and AVL
= Inferior s |l and aVF
5T-segment depression =0.5 mm in depth in two or more contiguous leads
Pathologic Q waves Q/R ratio =0.25 or =40 ms in duration in two or mare teads (excluding Il and aVR)
Complete left bundle branch block QRS =120 ms, gredomenantly negative QRS complex In tead V, (QS or ¢S}, and upright notched or slurred

Profound nonspecific intra-ventricular
conduction delay
Epsilon wave

Ventricular pre-exctation
Prolonged QT interval"

Brugada Type 1 pattern

Profound saws bradycardia
Profound 1° AV block

Mobitz Type Il 2 AV block

3" AV block

Atrial tachyarrhythrmsias

PVC

Ventricular arthythmias

Borderline ECG findings in athletes

R wave In leads | and Ve
Any QRS duration =140 ms

Distinct low amplitude signal (small positive deflection or notch) between the end of the QRS complex and
onset of the T-wave in leads V-V,

PR interval <120 ms with & delta wave (slurred upstroke in the QRS complex) and wide QRS (=120 ms)
Qfc =470 ms (male)

QFc =480 ms (female)

QTc =500 ms (marked QT prolongation)

Coved pattern: initial ST-segment elevation =2 mm (high take-off) with downsloping ST-segment elevation
foliowed by a negative symmetric T-wave in = | leads in V-V,

«30 beats/min or sinus pauses =3 s

=400 ms

Intermittently non-conducted P waves with a fixed PR interval
Complete heart block

Supraventricular tachycardia, atral fibriliation, atrial flutter
=2 PVCs per 10 s tracing

Couplets, triplets, and non-sustained ventricular tachycardia

These ECG findings in isolation likely do not represent pathologic cardiovascular disease in athletes, but the presence of two or more borderling
findings may warrant additonal Investigation until further data become available.

ECG abnormality Dehnition
Left axis deviation -30° to -90°
Left atrial enlargement Prolenged P wave duration of =120 ms i leads 1 or Il with negative portion of the P-wave =1 mm in depth
and =40 ms in duration in lead V,
Right axis deviation “RO
Right atnal enlargement P-wave =2.5 mm in I, 1Il, or aVF

Complete right bundle branch block

TSR’ pattern in fead V1 and a S wave wider than R wave in lead Vg, with QRS duration =120 ms




Europace {2015) 17, 1435-1440

CLINICAL RESEARCH
morsan  doic10,109europaceleuu3ss Electrocardiology and risk stratificatior

Variability in interpretation of the

Nesouhlas je signifikantni

electrocardiogram in young athletes: an i s jasné specifikovanymi kritérii
unrecognized obstacle for electrocardiogram-

based screening protocols

Benjamin Berte', Mattias Duytschaever'?, Juliana Elices'i, V
Liesbeth Timmers?, Frédéric Yan Heuverswyn?, Roland Stro
Karel Watteyne?, Elke Vandensteen?, Yves Vandekerckhove

'Department of Cardology. Set-jan Hospital Bruges. Ruddersbove 10, 5000 Bruges, Belgur “Hart Canter, Ghent Urnrversty b
Rehabdeation and Sports Medcne, Sim-Jan Hospital Bruges, Broges. Belgum

ECG interpretation using Seattle

B NLbyall B ABNLbyall M Disagreement
100%
o 9%
O
O
W 50%
o
2
25%
0% — = —
Cardiologists Sport physicians Cardiologists and
(n=7) (n=7) sport physicians
(n=14)

Figure 2 Electrocardiogram interpretation by cardiologists and
sport physicians using Seattle criteria.



THE JOURNAL OF PEDIATRICS + www.jpeds.com CLINICAL AND LABORATORY (J Pediatr 2013;163:1775-7).
OBSERVATIONS

Do Pediatric Electrophysiologists Read Pre-Participation Screening
Electrocardiograms More Accurately than General Pediatric Cardiologists?

Anna L. Harbison, MD', Allison C. Hill, MD? Kara S. Motonaga, MD', Christina Y. Miyake, MD', and Anne M. Dubin, MD'

Procento spravné EKG interpretace

100%
90% 1
80%
70% 1
60%

50% 1

40% Pocet predepsanych diagnostickych testti/ 1 hodnotitel

30%
20%
10%

0%
Total Correct® HCM  Myocarditis LQTS w

B PCs (%) WEPs (%) L Compute

12

10

oo

N

Number of tests per respondent
)

Necessary tests Unnecessary tests Missed tests
MPCs WEPs




Semi-automaticka analyza EKG kritérii (BTL CardioPoint 2.23, Med. Technologies CZ, a.s.)
Projekt TACR TA 02011258: Ndhld srdecéni smrt u déti a mladistvych
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Costs and Benefits of Targeted Screening for Causes of
Sudden Cardiac Death in Children and Adolescents

Laurel K. Leslie, MD, MPH: Joshua T. Cohen, PhD; Jane W. Newburger, MD, MPH:
Mark E. Alexander, MD: John B. Wong. MD: Elizabeth D. Sherwin, MD: Angie Mae Rodday. MS:
Susan K. Parsons, MD, MRP: John K. Triedman, MD

Circulation 2012

Screening Before Stimulant Screening Before Sports
Treatment for ADHD (Age 8) Participation (Age 14)

Parameter Range Range

Combined SCD 3410 1.0 3.8t0 1.0 4
relative nsk

WPW mortality per
1000 person-years

510 0.5 - 5to 0.5

HCM prevalence
per 100,000 3001045 300t045 -
children

LQTS prevalence
per 100,000 60 to 7
children

WPW prevalence

per 100,000 400 to 136 A
children

T

QI T T Qr é T QT T T T Ql T
S &S @v@i,@ & FSESE S

Base Case Base Case
(203,979) (90,828)

Cost-Effectiveness Ratio, $ per LY




Predpoklady efektivhiho screeningu

Screening for Sudden Cardiac Death in the Young : Report From a National Heart, Lung.
and Blood Institute Working Group Kaltman JR et al. Circulation 2011

Je dosazeno redukce Prinasi c¢asna detekce v

morbidity/mortality? disledku screeningu lepsi

vysledek nez pozdéjsi
klinicka diagnéza?

Prevalence

onemocheéni _
Redukuje

lécba riziko?

v cilové
skupiné

" oo Reduced

Persons Scre/g\nlng Early Detection of] Trea/t‘[\nent Intermediate | ;As_s_oc'a_t'_ci'l__ Morbidity
at Risk = Target Condition g Outcome and/or

D) Mortality

Je k dispozici
vhodny scree- Je redukce rizika
spojena s redukci

morbidity/mortality

ningovy test?

Adverse Effects
of Treatment

Adverse Effects
of Screening

Figure. US Preventive Services Task Force’s analytic framework for screening.



Sports-related sudden cardiac death: How to prove an
effect of preparticipation screening? HeartRhythm 2016

Bjarke Risgaard, MD, PhD, Jacob Tfelt-Hansen, MD, DMSc, Bo Gregers Winkel, MD, PhD

Perspektiva randomizovaneé studie
(1-roCni sledovani)

the numbers of
individuals required, assuming an 80% chance of detecting a
change 1n the end point, i1s nearly |8 million athletes] "

pa— -

22. Sealed Envelope | Power calculator for binary outcome superionity trial. hitps://
www.sealedenvelope.com/power/binary-superiority/. Published January 18,
2015. Accessed February 5, 2016.
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SCIENTIFIC STATEMENT

Assessment of the 12-Lead
Electrocardiogram as a Screening Test
for Detection of Cardiovascular
Disease in Healthy General Populations

4. Mandatory and universal mass screening with 12-lead
ECGs m large general populations of young healthy
people 12 to 25 years of age (including on a national
basis in the United S5States) to identify genetic/
congenital and other cardiovascular abnormalities is
not recommended for athletes and nonathletes alhike
(Class III, no evidence of benefit; Level of Evidence C).




SUROPEAN doi;10,1093/europace/euw243
SOCIETY OF
CARDROLOGY *

Pre-participation cardiovascular evaluation for
athletic participants to prevent sudden death:
Position paper from the EHRA and the EACPR,
branches of the ESC. Endorsed by APHRS,
HRS, and SOLAECE

However, the scope of the |PPE is not merely limited to preven-
tion of SCD| but extends to the identification and appropriate man-
agement of those CV conditions that may worsen because of

intensive athletic training, as well as PPE may be the time for primary
prevention of CV disease and improvement of CV health

Protocol of the preparticipation

evaluation
The protocol of PPE including clinical history, physical examination,

and [12-lead ECG demonstrates to have superior diagnostic capabil-

ity than just clinical history and physical examination




@ Europace (2017) 19, 139-163 EHRA POSITION PAPER

EUHOPEAN doi;10,1093/europace/euw?43
CARDROLOGY *

Pre-participation cardiovascular evaluation for
athletic participants to prevent sudden death:
Position paper from the EHRA and the EACPR,
branches of the ESC. Endorsed by APHRS,
HRS, and SOLAECE

Available data suggests that{routine echocardiography or other
imaging modalities do not add substantial diagnostic power|to the
PPE as a mass screening technique and do not appear to be cost/ef-
fective.

It goes far beyond the scope of the document to suggest global

national PPE programmes.




Journal of Pediatric Cardiology and Cardiac Surgery 1{1): 45-48 (2017)

Review SUS seeIE R SEREA

B/ AR s

Screening for Sudden Cardiac Death in Children: Japanese Society of Pediatric Cardiology and Cartias SGrgery
Useful Tool or Wishful Thinking?

Jan Janousek, MD, PhD and Peter Kubus, MD, PhD

* Dostupné studie nedokladaji jednoznacné pozitivni efekt plosného
EKG screeningu na snizeni vyskytu nahlé srdecni smrti u déti a
mladistvych

* Jiné strategie soutézici o zdroje a potencialné efektivnéjsi

— Rodinny screening u probandud s ndhlou srdeéni smrti/detekovanymi
malignimi arytmiemi
— Automatické externi defibrilatory



@ European Heart Journal (2011) 32. 983-990 CLINICAL RESEARCH

dot 101093 /eurheart)/chqd 28 Arrhythmialelectrophysiology

Nationwide study of sudden cardiac death in Denmark, 2000-2006

persons aged 1-35 years

Bo Gregers Winkel'?*, Anders Gaarsdal Holst"?, Juliane Theilade'?,

]

Sudden Unexplained
Cardiac Death
N = 136 (43%)

LQTS
CPVT
*Brugada
*SQTS
*Early
repolarization

Ischemic Heart Disease

Miscellaneous
- A/ LA

N = 16 (5%)

Hyperthropic Heart
N =18 (6%)

Thoracic Aortic
Dissection
N =21 (7%)

Myocarditis
N =23 (7%)

N = 40 (13%)



Optimizing a Drone Network to Deliver Automated
External Defibrillators vustin J. Boutilier, BSc

Circulation. 2017:135:2454-2465.




Dalsi smeéry

|dentifikace cilC

— Detekce neklinického srdecniho onemocnéni x jedincu s rizikem NSS

Kultivace EKG kritérii

— Optimalni balance mezi sensitivitou a specificitou
— Automatizovana EKG analyza

Nelimitovat screening na sportovce?

Zkoumani rizik screeningu
— Naéklady / Vyrazeni ze sportu/ Psychologické ndsledky

MozZnost falesSné pozitivnich nalezd musi byt upfimné komunikovana
— Compliance se screeningem?

Kontrolované studie v definovanych populacich/oblastech
(kojenci, Japonsko, Philadelphie....)
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