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Cos’e la Morte Cardiaca Improvvisa da Sport?

«Morte naturale dovuta a cause cardiache, preceduta dalla rapida
perdita di coscienza, entro un’ora dall’insorgere della sintomatologia
acuta, in soggetti con o senza cardiopatia nota preesistente, ma per i

quali tempi e modalita del decesso sono inaspettati»

DURANTE ATTIVITA’
FISICA
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Screening dello sportivo: cosa guardare?
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Come misurare questi segnali?
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Cosa posso fare?
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Cosa posso fare?

Sensori Centri di Ricerca u n u
Indossabili
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B CXoral
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Il mio GANTT

BFase di Sviluppo OFase di Test BFase di Utiizzo

| P

Applicazione per la raccolta e il trasfenmento dati
Applicazione Cloud-native per lo storage dei datt

Applicazion: in-Cloud computmg per il singolo atleta

————————  Applicazion data-mining per la ncerca scientifica

] THE ITALIAN
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Acquisizione Dati

15

ECG

TACOGRAMMA

0

. D. Nepi, A. Agostinelli, E. Maranesi, A. Sbrollini, M. Morettini, F. Di Nardo, S. Fioretti, L. Burattini (2016) On the Clinical Use of the Heart-Rate Signal Provided by the
Zephyr BioHarness 3.0 8th International Workshop on Biosignal Interpretation BSI 2016, Osaka Novembre 2016.

. D. Nepi, A. Sbrollini, A. Agostinelli, E. Maranesi, M. Morettini, F. Di Nardo, S. Fioretti, P. Pierleoni, L. Pernini, S. Valenti, L. Burattini (2016) Validationof the Heart-Rate
Signal Provided by the,Zephyr BioHarness 3.0 Computing in Cardiology, Vancouver, Settembre 2016.
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Acquisizione Dati

CROSSFIT - 100
acquisizioni

SPORT

CORSA BASKET

TENNIS ZUMBA
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Acquisizione Dati
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Automonitoraggio: CaRISMA
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A. Agostinelli, M. Morettini, A. Sbrollini, E. Maranesi, L. Migliorelli, F. Di Nardo, S. Fioretti, L. Burattini (2017) CaRiSMA 1.0: Cardiac Risk Self-Monitoring

Assessment The Open Sporis Sciences Journal, 10, 179-190
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Automonitoraggio: CaRISMA

1141 & 0 & =

= Fl R2 R3 R4 RS R6 RT RS R9 F10

CaRiSMA TMHR (bpm) 193 192 193 138 153 138 153 150 193 187
thrHE (bpm) 164 163 164 160 164 160 164 162 164 159

T | 1690 | 16817 | 160+9 | 163=28 | 163=17 | 177=12 | 176=12 | 164=11 | 169226 | 171+8

Name TR HR (bpa) U | 1793 | 18944 | 18445 | 187+4 | 19045 | 19645 | 18642 | 17746 | 19446 | 18043

) D | 1635 | 178+7 | 17349 | 183+4 | 18548 | 18546 | 18622 | 17245 | 1R2+6 | 17348
kastName CaRiSMA F | 17443 | 18133 | 1814 | 183+4 | 18644 | 19341 | 173221 | 178+8 | 18744 | 132533

Sex (Male - Femal YL 3F | Xf XE | R RF|RF R RE BF

Age(yearS)ii ) EX( = emae). I—]Rs-n. - - - - d@h d@h d@h d@h -IQI- d@h d@h d@h
Smoker Athlete - - - - - - - - - -
minThrQT (ms) 321 21 321 21 321 321 321 21 321 321

Run maxThrlQT (ms) | 479 169 469 469 469 469 469 4639 469 469

MALE maxThr2QT (ms) | 499 450 459 499 499 499 499 499 499 499

= QT (ms) 201 373 423 333 423 414 417 432 447 483

Athlete - - -, - -, - -, - - -

5 QT-TL RSP RF(RF | R W BN W | W | W | W2y

un ¢ 9| | ¢ ¢ Y| ¢ Y| e

Clinical INFO Training INFO

4

Around Ancona sembra
essere faticoso!!!

A. Sbrollini, G. Caraceni, A. Nasim, I. Marcantoni, M. Morettini, A. Belli, P. Pierleoni, L. Burattini, Self-Monitoring of Cardiac Risk while RunningAround-Ancona,

I ___BA WC
ISCT 2019, OJorsl
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ATHLETE DB: un database ad Hoc

ﬁa .

| o mRR
Tempo-F (LN) me
Segnale FC appartiene - i elaborata
Val-rc 0 f) | ¢y sDsD
=) RMSSD)
INDICI = NNSO
CLINICI
(LN) = pHiNS0
Tempo-ECGO) elaborata |
Segnale ECG appartiene
val-ECGGH g Lo tF
|-y Ratio
., o -G QT
Cod-Acquisizione gg— | pata e pr
Cod-Atleta @] - GO Orario-inizio
o LN (L1 |5 ourste L
Sesso ATLETA ACQUISIZIONE & Cod-Perf
Livello £ a) -0 %Riposo
0 %Esercizio 0 Fomax
c) =0 %Recupero —Q oce

a1 PERFORMANCE [—() DCP-stab
possiede
G Ttot
& Tstab
Data-Followup O relativa a i) =0 %sCPrec
Eta O
Paso C— (L)
Altezza (—| NomeSport Cod-Sensore
Fumo Q—| N-discpline &—  spoRT SENSORE () Frequenza-Campionamento-FC
Aleoal —  ANAMNESI singolo-Team {r—| d el HO Frequenzs-Campionamento-ECG
Farmaci {—|
Patologie-Respiratorie O—
Patologie-Cardiache Q|
Note-Allenamento Q—
Freg-Allenamento (—| b)
) . _BA_WC
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GIORNATA DI INCONTRO BORSE DI STUDIO GARR “ORIO CARLINI”

BORSISTI DAY 2019

ATHLETE DB: un database ad Hoc

* _] Anamnesis v
Date_followup DATE
Age TINYINT
Weight TINYINT ] Athlete Y. | e
Height TINYINT idAthlete INT |
idPerformance INT
Smoker BIT(1) Gender BIT(1) [ —"
Alcool BIT(1) Level VARCHAR(1) o
Use of Drugs BIT(1) Acquisition_idAcquisition INT -
Respiration_Pathology TEXT (100) 2 —+€ Ttot-DO.JBLE
Cardiac_Pathology TEXT(100) Tstab DOUBLE
Training_Note TEXT(100) o%CPrec INT
Training_Rate INT :' Acquisition v Acquisition_idAcquisition INT |
Athlete_idAthlete INT ! >
> | 7 idAcquisition INT
| < Name_Sport TEXT(15)
| ©idsensors INT _] Clinical Indices v
| Sensor ¥ ———————+€ S Date DATE ;; Phase VARCHAR(1)
idSensor INT ‘ | & h.start DATETIME(4) mRR DOUBLE
HRS_SF INT Fo— duration TIME SDNN DOUBLE
ECG_SFINT | | 4Resting INT SDSD DOUBLE
> | & 9%Exercise INT RMSSD DOUBLE
1 & %Recovery INT *—‘—K NNS0 DOUBLE
|Sport_Name_Sport INT PNNS50 INT
| Sensor_idSensor INT HF DOUBLE
| > LF DOUBLE
j Sport v Ratio DOUBLE
Name_Sport INT fﬁ Qr:DOUBLE
N_Discipline INT PR DOUBLE
Single/Team BIT(1) :] HRS b 4 Acquisition_idAcquisition INT
> ~] Ece v | ¥ Time_HRS DOUBLE >
Time_ECG DOUBLE ‘ Va_HRS DOUBLE
Va_ECG DOUBLE 1Acqmsin’on_|dﬁcquismon INT
N ‘Acqu\siﬁon_xd»\cqwsiﬁon INT | S
»

@
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GIORNATA DI INCONTRO BORSE DI STUDIO GARR “ORIO CARLINI”
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ATHLETE DB: un database ad Hoc

_] Anamnesis v
Date_followup DATE
Age TINYINT
v
Y Weight TINYINT ! — Athlete W
ATHLETE e stato creato - =
Height TINVINT | idPerformance INT
Gender BIT(1)
. Smoker BIT(1) | i HRmax DOUBLE
p e r . Alcool BIT(1) [ESYE S el
| Acquisition_idAcquisition INT
Use of Drugs BIT(1) {rcd _Cd DCP stzb DOUBLE
ai o 1 "
Respiration_Pathology TEXT(100) Ttot DOUBLE
Cardiac_Pathology TEXT(100) Tstab DOUBLE
Training_Note TEXT(100) %CPrec INT
u u Training_Rate INT ~J Acquisition v Acquisition_idAcquisition INT
- Atleti e Allenatori o -
> idAcquisition INT
Name_Sport TEXT(15)
idSensors INT — vinical Indices g
_] Sensor ¥ +€ S Date DATE Phase VARCHAR(1)
(
| 7 idSensor INT h_start DATETIME(4) mRR DOUBLE
B 101 1 |2 HRS _SFINT duration TIME SDNN DOUBLE
- I OI n g e g n e rl e | ~ECG_SFINT %Resting INT SDSD DOUBLE
R . . > %Exercise INT RMSSD DOUBLE
ICe rC ato rl %Recovery INT NNS50 DOUBLE
Sport_Name_Sport INT PNN30 INT
Sensor_idSensor INT HF DOUBLE
> LF DOUBLE
j Sport v Ratio DOUBLE
. » Name_Sport INT T—i QT DOUBLE
- M e d ICI N_Discipline INT PR DOUBLE
Single/Team BIT(Y) _I HRs v Acquisition_idAcquisition INT
> ] Ece ¥ Time_HRS DOUBLE >
Time_ECG DOUBLE Va HRS DOUBLE
va_ECGDOUBLE Acquisition_idAcquisition INT

‘ Acquisition_idAcquisition INT =

| 2

@
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ATHLETE DB: un database ad Hoc

_] Anamnesis v
Date_followup DATE
Age TINYINT
N Weight TINYINT 1 j Athlete Y ':] Performance v
AT H L ET E e Stato cre atO Height TINYINT | Ridshlee IN7 S
. Smoker LT | RS HRmax DOUBLE
p er. Alcool BIT(1) [ 2teyel vaRCHAR(Y) —
Use of Drugs BIT(1) | Acquisition_idAcquisition INT e HOIRIE
Respiration_Pathology TEXT (100) % g Ttot-DCUBLE
Cardiac_Pathology TEXT(100) Tstab DOUBLE
Training_Note TEXT(100) %CPrec INT
. . Training_Rate INT o, Acquisition_idAcquisition INT
- Atleti e Allenatori i i -
> idAcquisition INT
Name_Sport TEXT(15)
idSensors INT _] Clinical Indices v
] Sensor ¥ G b biaTe " | 7 Phase VARCHAR(1)
(
| 7 idSensor INT h_start DATETIME(4) mRR DOUBLE
. . . | HRs_sF 1T i . SDNN DOUBLE
- Biloingegneri e [oecs see
u . > %Exercise INT RMSSD DOUBLE
Rl Cercato rl %Recovery INT ﬂ—\—‘< NNS50 DOUBLE
Sport_Name_Sport INT PNN30 INT
Sensor_idSensor INT HF DOUBLE
> LF DOUBLE
j Sport v * s Ratio DOUBLE
QT DOUBLE

Name_Sport INT

= M e d I C I N_Discipline INT * 1L + PR DOUBLE

Single/Team BIT(1) _I HRs v Acquisition_idAcquisition INT

= _] ECG v Time_HRS DOUBLE ¢
Time_ECG DOUBLE Va HRS DOUBLE
Va_ECG DOUBLE Acquisition_idAcquisition INT

‘ Acquisition_idAcquisition INT =

| 2

@
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GIORNATA DI INCONTRO BORSE DI STUDIO GARR “ORIO CARLINI”
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ATHLETE DB: un database ad Hoc

Date_followup DATE
2 Age TINYINT 3
. =
N Weight TINYINT j Athlete j Performance v
ATHLETE e stato creato - a1
Height TINVINT Gender BIT(Y) idPerformance INT
. SmokerBIT() oo »HRmax DOUBLE
p e r . 2 Alcool BIT(1) AevelvaRGIRQ) > DCP DOUBLE
Acquisition_idAcquisition INT
Use of Drugs BIT(1) = o DCP_stzb DOUBLE
Respiration_Pathology TEXT (100) . ™ & Ttot DOUBLE
> Cardiac_Pathology TEXT(100) Tstab DOUBLE
> Training _Note TEXT(100) %CPrec INT
. . Training_Rate INT j Acquisition v Acquisition_idAcquisition INT
- Atleti e Allenatori b i 7 :
idAcquisition INT
Name_Sport TEXT(15) 4
b idSensors INT ] clinical Indices
_] Sensor ¥ +€ 4 Date DATE " Phase VARCHAR(1)
idSensor INT > h_start DATETIME(4) »mRR DOUBLE
- . . ) HRS_SF INT > duration TIME » SDNN DOUBLE
- Bloingegneri e ece s w7
R . . > o%Exercise INT »RMSSD DOUBLE
ICe rC ato rl : : %Recovery INT NN50 DOUBLE
Sport_Name_Sport INT *pNNS0 INT
Sensor_idSensor INT HF DOUBLE
> 7 LF DOUBLE
(T sport v Ratio DOUBLE
R Name_Sport INT f—! QT DOUBLE
- M Ed I C I > N_Discipline INT i PR DOUBLE
> Single/Team BIT(1) 3 HRS v Acquisition_idAcquisition INT
> ] Ece ¥: Time_HRS DOUBLE
Time_ECG DOUBLE >Va HRS DOUBLE
Vvad_ECGDOUBLE Acquisition_idAcquisition INT
Acquisition_idAcquisition INT = /
S 5 /
] /
e S
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ATHLETE APP

INFORMATION PURSUNNT 10 1. 13 OF THE EUROPEAN REGULITION 67972016
D CONSENT FCCORDING TO THE HRT. 13 OF THE EUROPEAN REGULRATION (EU)
2016/679 HEREINOFTER GOPR). OND I RELOTION 1O THE PERSONL DATH) OF WHICH
T CRRDIOVRSCULR BI0E F THE
G (POLYTECHNIC UNIVERSITY OF wnum)vuu. BECOME NVOILIBLE WITH
nn u-.w NAENT OF | ), WE INFORM YOU HS FOLLOWS: DRTH CONTROLLER AND
S e PROTEC TION OF PERSONRL ONTH THE DATH CONTROLLER 1S
HEC lmnl()\n\( UL BIOENGE 43 OF THE DEPORTMENT OF INFORMATION
(EERING (POLYTECHNIC ONIVERSITY OF MORCHE) 1w THE PERSON OF DO
NG LOURR BURATTIN (HEREY TEI 350 REFERRED 10 S “PROFESSIONAL') WIT
WNER CON BE

ton
First Name | o P 0% 1N THE DLESON OF THE SIME D 10140
SOME HDDRESS DESCRIBED BOVE
PURPOSE OF “DATH PROCESSING YOUR DATH WILL BE PROCESSED FOR EDUCATIONOL
NG SCENTIC (S OETIIG BURPG R ING
R ¢

URSES. CONI
Last Name OURSES DURING WHICH THE FILMS OR IMOGES CON BE SHOWN ON
NON-| I’RUHI ut)sl& PERSONOL DAOTH MAY BE PROCESSED BY MEANS OF BOTH PHPER
D COMPUTLR OUCHIVES (NCLUDING PORTIILE DIVICES] OND PROCESSED WiTh
METHODS STRICTLY NECESSARY TO MEET THE DFOREMENTIONED PURPOSES. LEGAL
SIS OF THE PROCESSING THE CORDIOVISCULIN BIOENGINEERING LOWS TRLDTS.
YOUR PERSONGIL DAT LAWFUL RE THE TREATMENT IS BASED pRES
CONSENT, DT IETENTION YOUR PERSONIL DT, SUBJECT 10 PROCESSING FOR
THE PURPOSES INDICATED ABOVE, WILL BE STORED IN ANONYMIZED FORN IN THE
' ELECTRONIC AND PAPER ARCHIVES OF THE CORDIOVASCULAR BIOENGINEERING LO
Email FOR ON UNLIITED PERIOD. DATE) PROFILING AIND DISSEMINATION YOUR PERSONGL
DOTH DRE NOT SUBJECT 10 DISSEWINATION OR T0 1\ ENTIRELY (UTOMATLD
DECISION-MAKING PROCESS, INCLUDING PROFILING. RIGHTS OF THE INTERESTED PARTY
THE RIGHTS GRANTED 10 YOU Y THE GDPR INCLUDE THOSE OF: ()&l CARDIOVHSCO-
LR BIGENGINEEING LB FOR [ICCESS 10 VOUR PERSONDL DATO O\ INFORMATION
PGSSWOrd LATING REC OF INOCCURATE DATA OR THE INTEGRAT
TE ONES ELETION OF DERSONL DT CONCERNING YOU (OPON THE
AURRENC ONE O INLLUNDI"UV§ I\UK" RTICLE II POROGIAOPH | OF
THE GOV AN IN COUPLIGNCE WITH THE IONS PROVIED I PORAGIAIT 3 OF
N OF 'N! U(E SING OF YOUR PERSONAL DOTH
LSES INDICOTED INRTICLE 16, PORIGEoI 1 0F

1E HYPOTHI
Conﬁrm youl" PGSSwOr‘d THE GDPR); - REQUEST )ND OBTHIN FROM THE CARDIOVASCULIR BIOENGE

VOUK PEISONGL DETE I STRUCTURED AN MACHINE IEEABABLE TORWAT. IS0 FOR

THE PURPOSE OF COMMUNICATING SUCH DRTI) T0 INOTHER DATH) CONTROLLER (C.D.

THE RIGHT TO THE PORTABILITY OF PERSONOL DATH): - OPPOSE THE PROCESSING OF

VOUR PERSONAL DATR T ANY TIME IN THE EVENT OF PORTICULAR SITUATIONS THAT

CONCERN YOU: - REVOKE THE CONSENT 1T ANY TIME. LIMITED TO CHSES IN WHICH THE
PROCESSING IS BOSED ON YOUR CONSENT FOR SPECIFIC PURPOSES HIND

ERNS COMMON PERSONGL DATH (FOR EXOMPLE, DATE IND PLACE OF BIRTH OR

CPLICE OF RESIDENCE. OF PORTICULAR CATECORIES OF BATH (E.C. DATH REVEAUING

YOUR BCIOL ORIGIN, YOUR POLITICAL OPINIONS. VOUR RELIGIOUS BLLILTS. VOUR
HENLTH OR SEXUL LIFE) 1 MENT BOSED O THE CONSENT OAD CORIED OUT

IOk 10 THE REVOCATIC WEVER. ITS LOWFULNESS:

PROROSE ) COMPLAINT T0 iy SUPLRVISORY fyUTHORITY (OUTHORITY FOR THE

PROTECTION OF PERSONAL DATH - WWW.GIRINTEDR

*consent Information foce

READ THE INFORMATION
DECLINE

.. N\, Consortium
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ATHLETE APP

456 & ® @ b 458 ¢ @ @ >

(years)

(kg) ATHLETE PERSONAL DATH ATHLETE PERSONAL DATAH

ANALYZE CARDIAC SIGNALS

ANALYZE CHRDIAC SIGNALS
cm

Clinical Performance [ Clinical Performance

Sex Male Female
pihlete sSmoker

Cardiologic Pathology
Heart INFO
Respiration Pathology

Breath INFO

. BA MC

- \.. Consortium . | eI
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ATHLETE in Cloud
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ATHLETE vola a Tallin... con Luca & Enrico
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Nel Futuro....

a ' )
‘Q T | - li. | Py |
\_ ) ! .
FEEDBACK DATA MINING PER IL
AL MEDICO SUPPORTO ALLA INTEGRAZIONE DI
DIAGNOSI ALTRI SEGNALI
TELECONSULTING BIOMEDICI
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