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Heart condition, heat combined to
kill River Bluff football player, coroner
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Surviving sudden cardiac
arrest: One teen athlete's
story




3aboneBaeMoCTb

1.B cTpyKTYype BHE3ANHOW CMEPTH cpeamn cnopTcMmeHoB bosiee
50% npuxoanTca Ha cepaevyHo-cocyancTole 3abonesaHma

2.B cpegHem ot 0,5 no 20% Ha 100TbIC.HaceneHnsa B roa

3. HepasHAA oueHKa 3aboneBaemoctn BCC BapbupoBanmcob ot 1
1o 40 000 u ot 1 no 80 000 cnopTcmeHoB B roa,

Harmon KG, Drezner JA, Wilson MG, Sharma S. Incidence of sudden cardiac death in athletes: a state-of-the-art review.
Br J Sports Med. 2014 Aug;48(15):1185-92



Ctatnctmnka no gaHHbim CLUA

1. B 2 pa3sa yaue y cnoptcmeHos 2

2. B 2-3 pa3a yallle BCTpeyaeTca Y My>KUYNH, YEM Y KEeHLLUH3

3. AppoamepuKaHUbl B bonbLUEN Fpynne pUcKa

4. Yalle BCTpeyaeTca B TAaKMX BUAAX CMOPTa KaK:
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Berger, S., Sudden cardiac arrest and death in children.

Corrado, D., et al., Does sports activity enhance the risk of sudden death in adolescents and young adults? ] Am Coll Cardiol.

Maron, B.J., et al. Prevalence of sudden cardiac death during competitive sports activities in Minnesota high school athletes. ] Am Coll Cardiol.
Van Camp, S.P., et al., Nontraumatic sports death in high school and college athletes. Med Sci Sports Exerc.

Harmon, K.G., et al., Incidence of sudden cardiac death in National Collegiate Athletic Association athletes. Circulation.



Overall

1in 53,703 athlete-years™

Men’s Soccer: 1 in 23,689
Men’s Football: 1 in 35,951

Gender Males: 1 in 37,790 Females: 1 in 121,593
Race Black: 1 in 21,491 White: 1 in 68,354

Hispanic: 1 in 56,254
Sports Men’s Basketball: 1in 8,978 N/A

Table 1. Risk factors for sudden cardiac death in National Collegiate Athletic Association (NCAA)

athletes.

Meagan M. Wasfy, M.D.; Adolph M. Hutter, M.D.; Rory B. Weiner, M.D.Massachusetts General Hospital, Boston, Massachusetts,SUDDEN

CARDIAC DEATH IN ATHLETES ,MDCVIJ | XIlI (2) 2016, houstonmethodist.org/debakey-journal




CTaTUCTMKA NO AaHHbIM [epMaHnm

45

40

Number of SRSDs

Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.



CTaTuctmnka PO

Apyrue
42%

Benocunem,
HbIK cnopT
14%

ber
27%

backeTbon
17%

BHe3anHaa cepaeyHas cMepTb Y Hemonoabix cnoptcmeros / M. O. Llapesa, 0. I. LBapu, // N3BecTua BbiCLINX y4ebHbIX 3aBeAeHUA.

MoBONMCKMI pernoH. MeamnumnHcKme Hayku. — 2016. — Ne 3 (39). — C. 162-164. DOI 10.21685/2072-3032-2016-3-17




JTNO0rmA
Mo ctatuctuke CWA 12 Ha 2016 roa;:

-y CMNOPTCMEHOB MOJI0Xe 35 feT yalle BCTpeyatoTca reHeTUYECKUE

3abonesaHusa (FTKMIM um
aHOMa/IbHOE MPOUCXOXKAEHMUE KOPOHAPHbIX apTepuii)

-y cnopTcmeHoB cTtapue 35 net 6onbunHcTeo BCC
NPOUCXOAAT N3-3a NPNODOPETEHHON aTEPOCKAEPOTUYECKOMN
60N1€e3HN KOPOHAPHbIX apTEPUN

1. Kim JH, Malhotra R, Chiampas G, et al.; Race Associated Cardiac Arrest Event Registry (RACER) Study Group. Cardiac 80 houstonmethodist.org/debakey-journal
MDCVJ | XII (2) 2016 arrest during long-distance running races. N Engl J Med. 2012 Jan 12;366(2):130-40.

2. Maron BJ, Epstein SE, Roberts WC. Causes of sudden death in competitive athletes. ] Am Coll Cardiol. 1986 Jan;7(1):204-14.



CTaTUCTUKA STUONOTUYECKMX MPUYNH B 0DLLEN
nonynaumm

O 1 %
140
=5

« Unresolved

« CAD

- Considered CAD

« Myocarditis

-~ Cardiomyopathies

« SUD by autospy

- Cornary anomaly

« lon-channel Dis.
Others (non-cardiac)

Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.



CTaTUCTMKa aTMonornyeckmnx npmuymH BCCy
U monoxe 35 net

“ Myocarditis

% Unresolved

- CAD

« Cardiomyopathies
- SUD by autopsy
« CAA

~ Brugada syndrom

Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.



ITUONOrMYECKMe MPUYMHbI NO YacToTe BCTpeYaemocTu B PP

ApuTMoreHHaa gucnnasusa

HopmaneHoe cepaue npaBoro xesyAo4ka

1. TKMI
2. AputmoreHHasa gmcnnasua MNx

3. BpoxaeHHass aHOManMsa KOPOHAPHbIX apTepui

MNpaBbIi Xenygouek 3aMeHOl MbllIeYHOW TKaHU
Ha hUBPO3HO-XKUPOBYIO

4. CoTpAaceHune cepaua

5. 3aboneBaHMs KOPOHAPHbIX apTeEPUI WMW\MVN
6. [lpyrne npuymHbl (MMOKapAUT, CNOHTAaHHbIW Pa3pbiB BOCXOAALLEN WWW
aopTbl, NPOAANC MUTPANbHOIO KianaHa, cmHapom WPW, 6onesHb
MOHHbIX KaHaNoB, cMMNTOM bpyraga, KatexonamuHapruydeckaa M1

bokepua O. /1., Ucnnpan A. KO. BHe3anHaA cepgeyHaa cmepTb Yy cnopTcmeHoB. AHHanbl aputmonorun. 2013, T. 10. Ne 1. C. 31-39.
DOI:10.15275/annaritmol.2013.1.5.



SCD <2 years

7
p
8

SCD 3-13 years

Myocarditis

SCD 14-24 years SCD Athletes

HCM

Myocarditis Arrhythmia

Maron, B.J., et al., Sudden deaths in young competitive athletes: analysis of 1866 deaths in the United States, 1980-2006. Circulation.
Hofman, N., et al., Contribution of inherited heart disease to sudden cardiac death in childhood. Pediatrics.

CHD-kopoHapHad
6one3Hb cepaLa

MVP-nponanc

MNTPAIBHOIO K/AalaHa

LQTS-cunapom

yonvHeHHoro QT

HCM-runepronumyeckasn
KMTT

DCM-aunataumoHHas
KM

ARVC-aputmorerHas
AMCMAa3MA NPaBoro
KEeNy40UKa

Gajewski, K.K. and J.P. Saul, Sudden cardiac death in children and adolescents (excluding Sudden Infant Death Syndrome). Ann Pediatr Cardiol.



Olympic
athletes
No CV

2260;
v 92: 96.1% abnorm
abnorm.\_3.9%

4, 02% )(1,04% )(45;:19%) (4. 0,2%) (10; 0.4%

CMPs 4 coronary  Valvular and Do~ Syst.  Complex SV/V
(HCM 2, artery Congenital myocardi Hyperten arrhythmias &
ACM 2) disease : sion cond. defects

Antonio Pelliccia, MD FESC Paolo Emilio Adami, MD FESC Stefano Caselli, MD FESC, Olympic athletes and sudden cardiac death risk ,European
Heart Journal, Volume 38, Issue 27, 14 July 2017, Pages 2092-2094, https://doi.org/10.1093/eurheartj/ehx349




Paralympic
athletes

No CV
abnorma
eV lities
abnormalies

11 9
o) () () b (da

CMPs Aortic ectasia Valvular disease Hypertension Complex SV. or
(HCM 1; DCM 2) (#1, surgery) (MVP 4,BAV 3) (#7,ondrugs) V. Arrhythmias
(#1, RF ablation)

Antonio Pelliccia, MD FESC Paolo Emilio Adami, MD FESC Stefano Caselli, MD FESC, Olympic athletes and sudden cardiac death risk ,European
Heart Journal, Volume 38, Issue 27, 14 July 2017, Pages 2092—2094, https://doi.org/10.1093/eurheartj/ehx349




KAPAUOMUOTTATHA

OUNATAUMOHHAA
| PECTPUKTUBHAS
FTMTTEPTPOZUYECKAS R e CUCTONMYECKAS
KAMEP CEPAILIA ERER T
y XKECTKME
OUACTONMYECKAS PUCK BHE3ATTHOM p o~ CTEiN ANACTONMYECKAS
ANCEYHKLIMA CMEPTM Y MOMNOObLIX -~ HAHEBNEE KENYAOUKA ANCBYHKLIMS
CTTOPTCMEHOB PACTIPOCTPAHEHHAS
FPYTITIA :

- ' A
P YTOJWUEHHLIE o HANMEHEE
V4 CTEHKM PACTTIPOCTPAHEHHASA

JNNIEBOI'O FPYTITTA
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[KMTT

*0,2-0,5%
YyacToTa

BCTPEYaeMoCTH _ . .
B 06LLEN " el

p QO 40 mm! 4

nonynauum -2

* IOMMHAHTHbIU
™M
HacnenoBaHUA

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.

2. Maron, B.J,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.
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* QaKTOPbI PUCKA

-NpexkaeBpemMeHHbIN apecT
cepaeyHou AeATe/IbHOCTH
nnun KT/PHK

-CMepPTb B cembe oT [KMIT
-CUHKOoNe

-yTOoNLWeHne cTeHKkn J1iK
6onee 30mMmm

HopMmaasHbIR
MHOKapa

Muokapa npu
T'KMII



KanHudeckune ocobeHHocTm L
[lpy ocmoTpe:

-NPUNOAbIMAIOLLMIM BEPXYLUEYHbIN TONYOK

-Cuctonnyeckoe «Myp/iblIkaHbe» Ha BEpPXyLWKe
JKI:

-He BapmaHT Hopmbl B 90% cny4vanax

-TNXK, yBennuenune /1M, 3ybeu, Q, u3ameHeHmne ocu cepaLa
IXOKT:

-TonwmHa J1XK 6onblie 15 mm B Nt0b601M YacTu

-CUCTONTUHECKOE ABUNAKEHUE BNEPES MUTPA/IBHOTO K/NldlaHa

d
-06CTPYKUMA BbIXOAHOIO TPaKTa JIK
TaKTUKa?

-b-6nokaTtopbl, Mmmomaktomma, UK

NckntoyeHmne ns cnoprta (Knacc lA)

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.

2. Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American Colleae of Cardioloay. Circulation..
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MHTepecHble GaKTbl

Ond.AnarHocTmKka

cnopTtuBHoOro cepaua n NrKMITI:

-06bwan TonwmHa J1XK > 55 mm

-0buee notpebnenHmne
Kncnopopaa 6onee 110%

MaTtonornueckas M3 vs dusmonornueckan N

-

“Gray zone” of LV wall thickness

l

Heobpromie npisnaxu [TDK
INomoects JDK < 45mm -
IToects JDK >55 mm +
Heobsromie KT 1snrexe st
Hapywreromst wanomeroost JDK
JKe e x it mosx

Yarersuerne I'TDK moce
NpeXpale HHA TPEeHHPOBOK +
Cenreiotast orsrowexmocTs mo KNI

Hugh D. Allen, R.E.S., Daniel J. Penny, Timothy F. Feltes, Frank Cetta, Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



AHOMA/IMA KOPOHAPHbIX apTeEPUIA

AHOMa/IbHOE NPOUCXOXKAEHNE KOPOHAPHOM
apTepuu OT HenpaBUAbHOIO CUHYCa
Banbcanbsbl (0,2%) 12

* LMCA 13 npaBoro cuHyca Banbcanbsbl i < O
(1-3%)

* RCA 13 neBoro cuHyca Banbcasibsbl OM1
(30%)

 OAMHOYHAA KOpoHapHaAa apTepua (5- "> Diagonals
20%)

1. Hugh D. Allen, et al. Moss and Adams’ Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.),, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.












AHOMA/IMA KOPOHAPHbIX apTeEPUI

-npu ocmoTpe 6e3 natonorum -2

-Ha DKI-6e3 natonoruum

-Ha IXOKT (ob6Aa3aTtenbHoO 2-X
MEPHbIN peXnm+aonaep, MoxKeT
noHaaobutbes ctpecc-9XOKI)

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.1.,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



OrpaHu4yeHnA No CrnopTy:

-lIeBaA OTXOAMUT OT NPaBoOro-
TONbKO Knacc |A

-NpaBaa OTXOAUT OT IEBOrO-MOX¥HO 3aHMMATbLCA
CNOPTOM MPU OTCYTCTBUM CUMNATOMOB

-NpPU OTCYTCTBMN CUMNTOMOB CNyCcTA 3 MecAL,a
nocsie XMPypruyeckoro BMeLLaTesIbCTBa

Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble,Principles, and General
Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology.Circulation.



e YacTOoTa 0KOM0 4-5%

* [Mpu3Hakn/cumnTOoMblI
* HECTELIM®UYHbI!

* Mpoapom BUPYCHOM 3TUONOTUN (HEAOMOTraHMe,
yCTaNocTb, 61eAHOCTb, MOTMBOCTb, OAbILLKA)

* PeHTreH OlK
* Kapamomeranusa

* YBennyeHume AaBAEHUA B CUCTEME NETrOYHbIX

cocyaosB

* JKI

* CMHYycOoBaA TaXxMKapAama
* MiHBepcuAa 3ybua T
* 3ybey Q

MwuoKapauT

-

Het Bupyca
33%

Opyrve Bupychl
2%
CwmewanHas
UHheKums
18%

e K3, AV-6n10K, CynpaseHTUpurynapHana KT, KT,

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.

lMapeosupyc B19
34%

Bupyc yenoseyeckoro

SHTEepoBUpYCbI
AneHoBupycsl 49,



* IXOKTI
* YgennyeHue JIiK
e CHmeHune pyHKkumm (PB, YO)
* [epuKkapananbHbI BbINOT

* buoncua (Kputepuun annaca)
* BocnanutenbHbl MHOUNLTPAT MMOKApAa
* Hekpos / gereHepaums MMOLUMUTOB

e JlTabopaTopHan AMArHOCTUKA
* + [1LLP Ha Bupycobl
* [MoBblweHHble BNP 1 cepaeyvHblie depmeHTbl

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



4TO AENATb?

* NoppepxuBaowasa  « |VIG (B/B uMMyHOrnobyamH),
TEPanunAa. CTEPOUNABI OBCYHKAOAKTCA

1)MeanKameHTO3Has

KOppeKkumA * YnpaBneHue cepae4yHomn
2)MexaHunyecKas HEe0CTAaTOYHOCTbIO
BEHTUAUMA

3)3KMO- . TPAHCMIAHTALIMA

JKCcTpaKopnopanbHaa membpaHHas
OKCUreHaums

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.J,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and

General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



ApPUTMOreHHaa ancnaasma [

 Yacrtorta 1 Ha 5000 (1,2)
* Al TN HacnhepoBaHUA

* UHPunbTpauma émnbpoumtamm mmMoKapaa
L __,\_j,‘\/ AR , _-—w"..,/“\._
e Npabnoctb n AnchyHkuma MK v | \\\;’ va
* ApuUtTmua
 CMHKOMNE, cepauebneHue l/ , SEE
« JKI: I TN A T
T uHBepcuA BoAHbI B V1-V3 d BT, vP
* JMNCUIOHCKAA BOJIHA
+ 3XOKT: W FHEEEE S
« NuchyHKuma RV e A ] B e o, s ] M it

* [lnnatauna n uctoHyeHue RV

1. Azaouagh, A., et al., Arrhythmogenic right ventricular cardiomyopathy/dysplasia: a review and update. Clin Res Cardiol.
2. Perez Diez D, Brugada J. Diagnosis and Management of Arrhythmogenic Right Ventricular Dysplasia: An article from the E-Journal of the ESC Council for
Cardiology Practice,



4TO NENATb?

* |ICD (MmnnaHTMpyembIN
KapAnoBepTep-

nednBpUANATOD) MckntovyeHme 13 cnopta Knacc lA

e AAT(aHTMapUTMMNYECKas
Tepanus)

1. Azaouagh, A., et al., Arrhythmogenic right ventricular cardiomyopathy/dysplasia: a review and update. Clin Res Cardiol.
2. Perez Diez D, Brugada J. Diagnosis and Management of Arrhythmogenic Right Ventricular Dysplasia: An article from the E-Journal of the ESC Council for

Cardiology Practice.



CuHapom yanmHeHHoro QT

* YacTtoTa 1 Ha 5000
* HacnepoBaHue A/l c nepemeHHOM
NeHeTPaAHTHOCTbIO
* MyTauuA B HaTPUEBLIX NN KANINEBbIX
KaHanax
* [MpnBOAUT K OTCPOYEHHOM
penonapusaummn
* (CBfA3aHO c rayxoton (cuHapom HKepsenna u
NaHre-HnnbceHa. CypaokapananbHbIn
CUHAPOM)
* YnnnHeHne QIc
* [eHeTU4YeCcKoe TeCTUpoBaHue

Goldenberg, I. and A.J. Moss, Long QT syndrome. J Am Coll Cardiol.

Table 1 Suggested Bazett-Corrected
Values for Diagnosing QT Prolongation

QTc

Rating 1-15 yrs Adult Male

Adult Female

Normal - 440 <430
Borderline 440-460 430-450
Prolonged >460 >450

<450
450-470
>470

Diagnostic Criteria for LQTS

Finding

Electrocardiographict
Corrected QT interval, ms
=480
460-470
450 (In males)
Torsades de pointess
T-wave alternans
Notched T-wave in 3 leads
Low heart rate for age§
Clinical history
Syncopet
With stress
Without stress
Congenital deafness
Family history|
Family members with definite LQTS
Unexplained SCD in immediate family members

<30 yrs old




A Probability of a first Cardiac Event from Age 1 through 75 Years by Gender

4TO AENATB? O7 it et

E 0.61
- 0.5 1
TaKTUKa neyeHus: .g il
-AAT (B-610Kepbl) g |
MKA o
INIM3BETATb NPENAPATOB, YOTUHAIOLLUNX QT!!!OO; 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76

Age

BATIEMTE AT Daw

(sads.org)

OrpaHMYeHMA 3aHATUIM CNOPTOM:

1.HnKakmnx copeBHOBaHUM

2.11pn «+» reHeTUKe-A40NYCK NPU UCK/IKOYEHNN TPUTTEPOB

3. Mpun beccMmnNTOMHOM TEYEHMU MOCNE NEYEHNA PACCMOTPETb BO3BPALLLEHME K CMOPTY
4. Yyactme B copeBHOBaHMAX ¢ MK npn 6eccumnToMHOM Te4eHumn

1. Goldenberg, |., et al. Long QT syndrome. ) Am Coll Cardiol.
2. Maron, B.l., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and General
Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



CuHapom bpyrana

-CHavana onucaHo B 1992 roay Type 1 Toes ] ¥
Brugad
-5 13 10 000 (geTu u B3pocbie) ECG s H\'_‘h

-HacneposaHue AD (mytauma SCN5A) V2 V2

JKI Kputepuu:
LET AN AN
V4l A ~ A

* +/- T nHBEpCUA BOJIHbI
“coved ST elevation” “saddleback ST elevation”

* JneBauyma ST
* [1paBble npeacepaHblie otBegeHma(V1-V3)
ST
Rounded/up sloping ST
1. YCTaHOBKa MKA elevation in health athlete N % Vs

V2

2. 3anpet Ha CNOPTUBHYIO = !

A h Vé6
AeATeNIbHOCTb T o

Antzelevitch, C., et al., Brugada syndrome: report of the second consensus conference: endorsed by the Heart Rhythm Society and the European Heart Rhythm
Association. Circulation.

Maron, B.J,, et al,, Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



[TepBrYHaaA NPOPUNAKTUKA



All while limiting adverse
effects of screening and
treatment

Early identification
of children at risk
for SCD

Bce, orpaHnynsasn HebnaronpuATHbIE
3PPEeKTbl CKPUHUHIA U
neyeHus

Apply appropriate
sports limitations
PaHHAA naeHTMdUKauma

AETEN U3 TPYNNbl PUCKA
ans CCC Pursue available

medical therapy

[MPUMEHUTb COOTBETCTBYOLLNE

CMOPTMBHbIE OrPaAHNYEHMNA _ _
Genetic testing for

family members

NMpoBeaeHne AOCTYNHOMN
MeAVLMHCKOW Tepanum

Kaltman, J.R., et al., Screening for sudden cardiac death in the young: report from a national heart, lung, and blood institute working group.



yNBA
TeKyLLaa NpaKTUKa h;‘

AHA/AAP pekomeHayeT! :

-npeacopeBHOBATENbHbLIN OCMOTP

-HeT CKpUHUHra IKI

-Kapamonornyeckoe obcnegosaHme Npm HaanumMe CUMNTOMaTUKK 3

[pyrvue pekomeHaaUmnm? :
-ESC ocmoTp+3KT
-NCAA ocmoTp+3KI
-NBA ocmoTp+3KI+9XOKI
-NFL ocmoTp+3KI +/- IXOKI

1. Mahle, WT,, et al. Key concepts in the evaluation of screening approaches for heart disease in children and adolescents: a science advisory from the AHA. Circ.

2. Maron, B.l,, et al., Recommendations and considerations related to preparticipation screening for cardiovascular abnormalities in competitive athletes: 2007
update: a scientific statement from the AHA Council on Nutrition, Physical Activity, and Metabolism: endorsed by the ACC Foundation. Circ.

3. Fish, F.A., et al. Diagnosis and management of sudden death in children. Curr Opin Pediatr.



[1o 3akoHOAaTeNnbeTBY PO
[TpnKka3 MuH3apasa Poccnm o1 9.03.2010 Ne 613N

CopaBka

Jlana Heanoey Heany Hearnoeuwy 1970.12.12 a.p.
B TOM, 4TO OH (0Ha) «_/ »  aHeapa 2010 r. mpomren(;1a) MeIUIIMHCKOE 00CIIeTOBaHUE,

O C N\ OT p I ) K r HCOGXO)IPIMOG JIJIS 3aHATHH CIIOPTOM.

3aKIHYeHHe : COMarmu4ecKas rmarojIoruia Bruisiei1eHa, He BhISBJI€HA

HYKHOS MOIYSpDKEVTE

MNPOTHBOIIOKA3aHHM K 3aHATHAM V BL]HBJIGHLI, He BBISIBJI€HBI

VkamTe BHD criopra HYHOS MOMHEPKHYTE
KT  HopMma
3aHHEMATECH \/ He IPOTHBONIOKA3aHO.

VKa=Te BHI CiOpTa

CnpaBKa JaHa 01 NIPEABABICHNA B aIMHHHCTPAITHIO CIIOPTHEHOTIO YHUPEKICHHA.

M.IL Bpau

/TIOOTHCE Bpa4ya’

Copaeka nelicTBUTeIbHA IO «__ 1 » UOHA 2010r.

CnpaBKa 0 gonycke K copesHoBaHunam (bdopma Ne 083/5-89)

FAPAHT.PY: http://www.garant.ru/products/ipo/prime/doc/70147632/#ixzz50FwZcKZL



14 KOHTPO/IbHbIX TOYEK CKPUHUHTIA

* AHamHes3

* bonb B cycTaBax

* Cepauebunenune

* O6MOPOK MU TO/IOBOKPYKEHUE

* YcTanocTb / aKcnMpaTopHaa oAblLlKa

* [pepBapuTe/IbHAA UCTOPUA CEPAEYHOTO LLIYMA
* Mpeapiaywasa ucropmua T Al

* [peaBapuUTE/IbHOE OrPAHMNYEHME OT CMOPTA

* [lpeaBapuTe/IbHOE CEPAEYHOE TECTUPOBAHME

Drezner, J.A., et al., Warning symptoms and family history in children and young adults with sudden cardiac arrest. ] Am Board Fam Med, 2012. 25(4): p. 408-15.



* AHamHes3
-CmepTtb Ao 50 net 13-3a cepaeyHo-cocyanucTbix NPUYnH
-UHBaNMOHOCTb OT cepaeYHbix 3abonesaHmnu ao 50 net
-TKMM, AKMT
-CUHAPOM yannHeHHoro QT
-apyrmue KaHanonatmm
-cnHgpom MapdaHa

Drezner, J.A., et al., Warning symptoms and family history in children and young adults with sudden cardiac arrest. } Am Board Fam Med, 2012. 25(4): p. 408-15.



[aHHble PU3NKaNbHOIro OCMOTPA: HCM Murmur

+ Cepaestisie wyms lowter [soner

* Hu3knn nynoc, cnaboe HanpaXeHWe  Standing Supine
NnynAbCa Valsalva Squatting
 Ctnurmbl cuHApoma Map@daHa Nitroglycerin e

e [laBneHue Ha Nne4YeBOM apTepun
(cnan)

Giese, E.A., et al., The athletic preparticipation evaluation: cardiovascular assessment. Am Fam Physician.



1 B e it L S

Have you ever passed out or nearly passed out DURING or
AFTER exercise?

Have you ever had discomfort, pain, tightness, or pressure in your
chest during exercise?

7. Does your heart ever race or skip beats (irregular beats) during exercise?

8. Has a doctor ever told you that you have any heart problems? If so,

check all that apply:

[0 High blood pressure A heart murmur
[0 High cholesterol [0 A heart infection
[0 Kawasaki disease Other:

Has a doctor ever ordered a test for your heart? (For example, ECG/EKG,
echocardiogram)

Do you get lightheaded or feel more short of breath than expected
during exercise?

11. Have you ever had an unexplained seizure?

Do you get more tired or short of breath more quickly than your friends
during exercise?

Has any family member or relative died of heart problems or had an
unexpected or unexplained sudden death before age 50 (including
drowning, unexplained car accident, or sudden infant death syndrome)?

Does anyone in your family have hypertrophic cardiomyopathy, Marfan
syndrome, arrhythmogenic right ventricular cardiomyopathy, long QT
syndrome, short QT syndrome, Brugada syndrome, or catecholaminergic
polymorphic ventricular tachycardia?

Does anyone in your family have a heart problem, pacemaker, or
implanted defibrillator?

16. Has anyone in your family had unexplained fainting, unexplained
selzures, or near drowning?

v

¢ Marfan stigmata (kyphoscoliosis, high-arched palate, pectus excavatum, arachnodactyly,
arm span > height, hyperiaxity, myopia, MVP, aortic insufficiency)

Eyes/ears/nose/throat
o Pupils equal
* Hearing

Lymph nodes

v

Heart*
¢ Murmurs (auscultation standing, supine, +/- Valsalva)
* Location of point of maximal impulse (PMI)

Pulses
* Simultaneous femoral and radial pulses

Lungs

Abdomen

Genitourinary (males only)®

Skin
o HSV, lesions suggestive of MRSA, tinea corporis

Neurologic ¢

0O Male 0O Female
Vision R 20/




npeacopeBHoOBaTeNbHOE 06cneg0BaHME CNOPTCMEHOB ( Maagline LWKONbHUKN)

pre-participation
examination, PPE

Denmark
No universal
screening

Italy
i PPE + ECG

USA
PPE only

Japan
PPE + ECG for 1%,

7th 10t graders

/\r

Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and General
Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.




B wWNE

TOJIbKO npeacopeBHOBaTE/IbHbIM MeANLUMHCKUINA
OCMOTP He CHUXKAaeT CMePTHOCTb!

CHuxkeHue puckos BCC

[1pn coyeTaHnm ocmoTpa ¢ IKI TonbKo

-7% notpeboBanu 4ONOAHUTENBHOIO
TECTUPOBAHMA

-3% c "noTeHuManbHO cepbesHbIMK ycaosuaMn®” N y

Leslie, L.K., et al., Costs and benefits of targeted screening for causes of sudden cardiac death in children and adolescents. Circulation.
Schoenbaum, M., et al., Economic evaluation of strategies to reduce sudden cardiac death in young athletes. Pediatrics.
Friedman, R.A., Electrocardiographic screening should not be implemented for children and adolescents between ages 1 and 19 in the United States. Circulation.

Vetter, V.L., Electrocardiographic screening of all infants, children, and teenagers should be performed. Circulation.



YHMBEepCcanbHOCTb IR

HapyweHua KT,
4aCTOo BCTpeyvarlmeca cpeam
CNOPTCMEHOB

BcTpeuvaetca y 50
% He aTneToB, U

bonee 90% y
CMOPTCMEHOB

Y\

* YBenndyeHune QRS

* PaHHAA penonapusauma s V3-V6

* [ToBbIWEHHbIN BAYKAAOWMNA TOHYC
* NNepexon ocn B -30° no 115

* AV-6/10K NnepBOM CTENEHM

* HenonHbin 610K BeTBewn Ml

Uberoi, A., et al., Interpretation of the electrocardiogram of young athletes. Circulation.



Universal ECG?
(9KI yHMBepcanbHO? Cepbe3HO?)

* YTO KacaeTca pe3ynbraTos
-3ybeu, Q
-QRS >120 ms
-ITIK
-aHOMans npasoro/nesoro npeacepaus
-MHBepcuA 3ybua T
-genpeccua cermeHTta ST
- 22 NpexAeBpeMEHHbIX COKPALLEHUN Kenyao4yKoB
- QTc 2440 ms y MyXXunH n 2460 ms y *KeHLWMUH
- QTc <380 ms
- MpexxaeBpemeHHoe Bo36yaeHue xenyaoykos (PR <120 ms)
- 1 1mn bpyraga (RBBB c nogbemom ST 6onee 2 mm)

Bctpeuaetcay 20%
He aTnheToB, U 30%
CNOPTCMEHOB

h

Chandra, N., et al., Prevalence of electrocardiographic anomalies in young individuals: relevance to a nationwide cardiac screening program. J Am Coll Cardiol.



Brugada Type 1 Brugada Type 2 Brugada Type 3

vi Vg - v
e FH e
= RBB pattern = Saddleback ST-segment = ST-segment saddle-back
* Coved ST-segment = ST-elevation >2 mm or coved
= 22 mmin V1-V3 = ST-trough >1-mm » ST-elevation <1 mm

elevation followed by
positive or biphasic T-
wave



OueHKa NaumeHTa C BbICOKUM PUCKOM

* Hanpas/sieHWe B neamnmaTpmnyecKyto Kapamonormto

e JleyeHne moxeT BKAoYaTh (1,2):

* OrpaHuyeHune crnopta (pekomeHaaumm AHA / ACC 2015 roaa)
* J/leKkapcTBeHHOE aAMUNHUCTPUPOBAHUE

* YCTpaHeHWe NeKapcTB

* AmnnaHTtauma UK

* [OTOBHOCTb K Ype3Bbl4alHbIM CUTYaLUAM

* [EHETUYECKMNIN CKPUHUHT YNEHOB CEMbBMU

1. Pediatric sudden cardiac arrest. Policy Statement. Pediatrics.
2. Pelliccia, A., et al. Bethesda Conference #36 and the European Society of Cardiology Consensus Recommendations revisited a comparison of U.S. and European
criteria for eligibility and disqualification of competitive athletes with cardiovascular abnormalities. ] Am Coll Cardiol.



[eHeTUYEeCKUM CKPUHUHT

* 49% BCC n3-3a HacneACTBEHHbIX NPUYMNH 1

* [lo3BOAAET NPOBECTU Aa/ibHENLLNIM ANATrHO3, KOraa cepale ABnaeTca
CTPYKTYPHO HOPMaJibHbIM NPU ayTONCUm 2

* MonekynapHoe nccnegosaHue N CKPUHUHT Y1eHOB CeEMbU NEPBOM NNHUN
poACTBa A0/XKeH bbITb cTaHAapTOM 3

* [lo3BOAAET YAYULLIUTb NEPBUYHYIO MPODPUNAKTUKY

1. Winkel, B.G., et al., Sudden cardiac death in children (1-18 years): symptoms and causes of death in a nationwide setting. Eur Heart J.
2. Miles, C.J. and E.R. Behr, The role of genetic testing in unexplained sudden death. Transl Res.
3. Tester, D.J. and M.J. Ackerman, The molecular autopsy: should the evaluation continue after the funeral? Pediatr Cardiol.



BTOpr4yHasa npoPpuaakTmnKa



PeaHnmauma? Viam yxxe no3gHo? CNOXKHbIN
BOMPOC...

* Pe3kan n HeoXKMaaHHaA OCTAaHOBKA cepAaLa
* [Mpolwen oAnH Yac C MOMEHTA HacTyN1eHnA CUMNTOMOB

* «KOpngnyeckaa KOBapHOCTb»

i.“—»Jﬂ.— — TN

Prodrome Onset Arrest Death or
Resuscitation

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



C/1P n TpeHnpoBKa
ncrnonb3doBaHnAa AHL
(aBTOMaTUYECKUI
HapPYKHbIN
nepnbpunnatop)

HAoctyn K AH/LL

EbICTpOE pPaCno3HaBaHUE

Widespread CPR NPMN3HaKOB / cMmMmnTomos

and AED training

NaaH pearnposaHmA
Access to AED

Prompt recognition
of signs/symptoms

Engage emergency
response plan

Berger, S., A Reflection on Pediatric Sudden Cardiac Arrest. American College of Cardiology.



el i:,é : Journal of the American College of Cardiology
. Volume 70, Issue 15, 10 October 2017, Pages 1902-1918 .
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Sports Cardiology: Core Curriculum for Providing
Cardiovascular Care to Competitive Athletes and Highly Active
People

Aaron L. Baggish MD 2 & = Robert W. Battle MD P, James G. Beckerman MD ¢, Alfred A. Bove MD, PhD ¢, Rachel
J. Lampert MD € Benjamin D. Levine MD T, Mark S_ Link MD T, Matthew W. Martinez MD 9, Silvana M. Molossi MD,
PhD P, Jack Salerno MD |, Meagan M. Wasfy MD 2, Rory B. Weiner MD 2, Michael S. Emery MD |, ACC's Sports
and Exercise Council Leadership Group

CnopTuBHaA KapaMUON0rma: OCHOBHOW Y4ebHbIN
N1aH NO OKa3aHUIO cepaAeYHO-COCYANCTON MOMOLLIM
CMNOPTCMEHAM C BbICOKOW aKTUBHOCTbIO



