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Digitalni kardiologie tretiho tisicileti:
Fikce nebo realita ?
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Deklarace konfliktu zajmu

Nemam konflikt
zajmua

Mam konflikt
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Specifikace konfliktu (vyjmenujte subjekty, firmy ci
instituce, se kterymi Vase spoluprace muze vést ke
konfliktu zajmua)

Zaméstnanecky pomér

Vlastnik / akciona¥r

Konzultant

Prednaskova c¢innost

Amgen, Bayer, Boehringer Ingelheim, Pfizer, Astra Zeneca,
Sanofi, Biotronik, Medtronic, Servier, Asantela

Clen poradnich sbort
(advisory boards)

Bayer, Amgen, Boehringer Ingelheim, Astra Zeneca

Podpora vyzkumu / granty

Jiné honorare (nap¥. za
klinické studie ¢i registry)
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Klinické studie: Amgen, Biotronik, Bayer, Boehringer
Ingelheim




Komplexni pristup k elektronizaci zdravotnictvi
v Ceské republice

e-zdravotnictvi v CR v ndvaznosti na e-goverment a

registry

M e-recept

m lékovy zdznam

B e-neschopenka

B e-health - klinické aplikace pro dg.

m bezpecné sdileni dat zdrav. zafizeni

M elektronické objedndvani pacientl

I e-mapa zdrav. zfizeni/ambulanci regionu

= e-laboratore

= e-hodnoceni kvality

2 sdileni zdravotnické a socialni problematiky
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eGoverment: Zaklad systémové elektronizace statu

ZAKLADNI REGISTRY
VEREJNE SPRAVY

KOMUNIKACNI
INFRASTRUKTURA

VEREJNE SPRAVY eGOVERNMENT ACT

CZECH POINT
UNIVERZALNI
KONTAKTNI MISTO
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Princip moderniho vyuiiti digitalnich technologii




Co pro rozvoj digitalni mediciny &ini CKS ?

Ustanoveni Platformy e-Cardiology 24.9.2019 - web
Uzka spoluprace se viemi asociacemi a PS CKS
Soucast aktivit ESC

Digital Cardiology — jedno z nosnych témat sjezdu
2020 v Brneé

Prof. M. Cowie hostem sjezdu CKS 2020
Twitter CKS: @CzechCardiology
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e-Health: Odborné stanoviske = @ESC

European Society

Evropské kardiologické spole¢nosti of ardiology

,Big data” — analyza a integrace heterogennich datovych
zdroju obvykle ve velkém objemu (mnozZstvi dat),
rychlosti (rychlost prenosu dat) a variabilité (rozsah dat a
zdroju).

ldealni je propojeni na urovni jednotlivych osob tak, aby
poskytovaly uceleny pohled na individualitu kazdého
pacienta zvlast a objasnily socialni a ekologické faktory,
které mohou ovlivhovat zdravi.

www. escardio.org Q? @ V
KARD!
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Narodni kardiovaskularni
informacni system:
UZIS - MZCR - CKS



Novy NZIS: nova data — nova koncepce — nové informace

Lo 5 & & &
Referencni zdroje dat (registry)
O Narodni registr zdravotnickych pracovnikd
O Narodni registr poskytovatell zdravotnich sluzeb

U Narodni registr hospitalizaci
O Narodni registr hrazenych zdravotnich sluzeb

Zdravotnickeé registry
U Diagnosticky specificky zaméfené registry

Statisticka Setreni

QO Statisticka Setfeni & analyzy referenénich siti poskytovatell
Q Prevalenéni/ prifezové studie

Mezinarodni studie, priazkumy, ...
U Health Data OECD, Eurostat, WHO, EHIQ?EHES,W v
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Zakladni princip — PIné podrizeni eGovernmentu a GDPR 1
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Narodni registr poskytovatelli zdravotnich sluzeb . 07-09/2017

PIna funkénost

Interaktivni mapové vyhledavani

Mapa poskytovateld

http://nrpzs.uzis.cz/

Evropska unie Ustav zdr vt sckych informaci a statistiky CR
Eveoply acic ond rsbossm et UZIS 1l
Operadn program Zaméstnancst e praconste IBA

o - o ~ °

Narodni registr
poskytovatelu zdravotnich sluZeb

Jihomoravsky kraj

®
.
Novinky a akce 2 . ’v'
B & *
Informace o NRPZS \ L X o a
Kontakty -

Népovéda

Narodni registr poskytovatelii zdravotnich sluzeb (NRPZS) poskytuje kompletni pvehled o v§ech poskylavalehch zdravotni péte v Ceské republice, bez ohledu na
jejich zfizovatele. Poskytuje tdaje o profilu a rozsahu péce p i i, obsahuje kontaktni tidaje na dand zdravotnicka
zafizeni a dalél podmbnéjéc informace.
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Narodni registr
hospitalizaci

Pocet pacientu

Pocet hospitalizaci

Rok Celkem Akutni h. S operaci Celkem Akutni h. S operaci
1994 1519 215 1469 081 477 085 2035 236 1904 981 520666
1995 1519924 1469 767 503 287 2 080 946 1947 765 553 669
1996 1516916 1466 858 510278 2113543 1978 276 566 165
1997 1485 331 1436 315 506 715 2081013 1947 828 563 300
1998 1484 925 1435922 529 389 2 089 067 1955 367 588 242
1999 1463 925 1415615 541947 2 060 645 1928 764 604 076
2000 1459 690 1411520 549 705 2061 348 1929422 614 010
2001 1491734 1442 507 553 651 2116410 1980 960 619 080
2002 1530611 1480101 575217 2 185 677 2045 794 645 099
2003 1571994 1520118 589 279 2 255 169 2110838 665 493
2004 1596178 1543504 606 000 2 303 982 2156 527 687 212
2005 1605 310 1552 335 616 574 2313338 2165 284 700778
2006 1571632 1519768 601 909 2249 878 2 105 886 683114
2007 1580 467 1528 459 612 180 2 258 366 2118117 692 262
2008 1564 631 1514 547 594 243 2239026 2099 353 671 289
2009 1553 665 1502 248 580 749 2 228 806 2085614 654 323
2010 1534723 1481928 575525 2 205 851 2057 389 646 850
2011 1513 445 1459 326 564 586 2174 851 2022411 634 181
2012 1520231 1469 925 588 632 2204 168 2 055 125 664 254
2013 1521613 1474 139 585 974 2210154 2 060 196 660 944
2014 1538459 1487991 594 738 2241 632 2084 181 669 388
2015 1527 707 1478 317 588 760 2216 227 2 063 065 662 750
2016 1519908 1470496 592 539 2202 075 2047432 666 960
2017 1 500 588 1450 632 588 951 2 169 261 2 015 079 663 800
2018 1492 101 1442 169 590 947 2 154 030 1999 367 666 412




Kardiovaskuldrni onemocnéni v CR — celkovy pocet lé¢enych pacientdl

Zdroj: NRHZS 2010-2018

Tabulka shrnuje pocet pacient(, ktefi maji v daném roce vykazanu pédi pro sledovanou diagndzu (ambulantni nebo hospitaliza¢ni). Vzhledem k tomu, Ze
pacient mlzZe mit vice diagndz soucasné nelze pocty pacientd s riznymi diagndzami séitat. Radek ,,celkem” je databazovym souc¢tem napfic

diagnostickymi skupinami.

2010 2011 2012 2013

2014

2015

2016 2017 2018

Nemoci obéhové soustavy celkem
(100-199)

Nemoci obéhové soustavy (100—-199) bez
cévnich nemoci mozku (160—-169)

‘ Akutni infarkt myokardu (121-122)
‘ Ischemicka choroba srdecni (120-125)
fSrdeém’seIhénl’ (150, 111.0, 113.0, 113.2)
f)nemocném’chlopm’ (105-108, 133—139)

. Kardiomyopatie (142)

f Poruchy vedeni vzruchd, arytmie
(144, 145, 147-149)

2595374 2550053 2605481 2577185 2621188 2850536 2893289 2898631 2909488

2537274 2491076 2546538 2517321 2561594 2795104 2837343 2842972 2854192

33 646 32 882 33456 32097

676 243 651 308 640 407 625 188

95 884 96 678 101 069 102 535

83 295 85755 88 607 91450

15711 16 515 17 181 17 947

297 097 308 798 326 258 335025

31388

613 389

105 379

95 208

18 873

351324

30981

612 643

108 746

98 448

19 485

367739

30 669 30403 30375

596 628 577575 558 552

109 053 113 319 115610

101904 104 928 106 907

19 906 20 068 20287

381147 394 800 407 070

Kardiovaskularni onemocnéni predstavuji velkou a r@stouc
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Akutni koronarni syndrom: Vyvoj poétu novych hospitalizovanych ptipadu

@— akutni infarkt myokardu celkem Pocty hospitalizovanych ptipadtl akutniho
=@=akutni infarkt myokardu s elevacemi ST (STEMI) / akutni infarkt myokardu bez dalsich podrobnosti koronarniho syndromu v jednotlivych

=@=akutni infarkt myokardu bez elevaci ST (NSTEMI)
=@- nestabilni angina pectoris (NAP)

18 000
2
< 16000 -
o3
S 14000
S
8. 12 000
i -
S
= 10 000
(]
>
S 8000
©
£ 6000
Q.
(7]
2 4000
)
Q2000
o
a.

0

letech mirné klesaji, v roce 2018 bylo
zaznamenano 15,4 tisic pfipadt akutniho
infarktu myokardu a 3,4 tisice pripadu
nestabilni anginy pectoris.

O
o O 17 141 O © O ® o Hospitalizované ptipady akutniho koronarniho syndromu
16488 15149 16 358 16 466 o jsou identifikovany na zaklad& nasledujicich kritérii:
15904 15697 15606 15399 - nestabilni angina pectoris (NAP): vykdzana hlavni
diagndza 120.0
- akutni infarkt myokardu bez elevaci ST (NSTEMI):
110857 10 484 10654 vykazdana hlavni diagndza 121.4

9760 9742 - akutni infarkt myokardu s elevacemi ST (STEMI) / akutni
Nl 9336 9196 8870 infarkt myokardu bez dalSich podrobnosti: vykazdna
O N hlavni diagndza 121.0-121.3,121.9 nebo 122 (vSechny

podkategorie)
6487 6598 6724 6523 6361 6410 6529 - akutni infarkt myokardu celkem: vykazana hlavni diagndza

—O— N ~ ® 121 nebo 122 (vSechny podkategorie)

Pacienti, ktefi zemreli na akutni koronarni syndrom pred
pfijezdem do nemocnice, nejsou do analyzy zahrnuti. Pokud

5631 5665

5831

5260 5139 4615 4657 4375 byl pacient hospitalizovan pro AKS do 30 dn( od posledni
4 065 3731 hospitalizace pro AKS, je v souladu s definici ECHI indikatord
B 3395 zapocitan jako jeden pripad AKS (dle této definice jde o
Zdroj dat: NRHZS 2010-2018 rehospitalizaci, nikoli o novy pfipad AKS z epidemiologického
hlediska).

2010 2011 2012 2013 2014 2015 2016 2017 2018
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Pri¢iny umrtnosti podle kapitol MKN-10 pro roky 1994, 2012 a 2018

Zdroj: LPZ Procentualni zastoupeni pficin imrti na celkovém poctu umrti jednotlivych letech

0% 20% 40% 60% 2018 2005 1994

IX. Nemoci obshové 43.2% 4 10
. Nemoci ob&hové soustavy —1&%}5% 48792 55155 65132

II. Novotvary 0% 28266 28255 28327
X. Nemoci dychaci soustavy -_3%76/2‘/'000 8315 6040 4636
o poranan oy 2 sars jod [N 6 5845 6376 8556 Kardiovaskularni onemocnéni
emoci endokrinni, vyZivy a premén % ° H e H f
V:Nemoci endoktinni, vizv a remény .-},4‘:;?( 5137 1486 1391 jsou v CR jednou z hlavnich
] 0,
. Nemoci travici soustav: ’ 4926 4823 4 470 vsve ’ o o
S ? 5 priCin imrtnosti. Je to dusledek
VI. Nemoci nervové soustavy 019"%/ 3636 2071 1023 , o ,
XVIIL. Pfiznaky, znaky a:llaanbc::gf;::ﬁklri]r;ilii |. é;é:%/o 1789 940 696 VEI ke ho poctu ne moc nVCh .
I. Nékteré infekéni a parazitarni nemoci |. 8; %) u 20 1773 411 356 AV§a k pOd III téChtO Onemocnénll
. y 18 V4 . 4 v V 4

XIV. Nemoci mocové a pohlavni soustav ; f 1744 1613 1745

p o B 1,50/5 na celkové mortalité ceské

V. Poruchy duSevni a poruchy chovani | @%5%4 1674 284 74 v ,
1Il. Nemoci krve a krvetvornych organd, : g;%% 240 106 119 popu Iace v case klesa v
poruchy mechanismu imunity ) & o ’
XIIl. Nemoci svalové a kostern‘l'. sou’sttakv,yevz : Q"étg; 230 40 68 d u S I ed ku n e u Sta Ie Se
pojivové tkané 154 . er , ° b
Xll. Nemoci kiiZze a podkoZzniho vaziva l gfé% 218 30 28 Zlepsu‘lICICh VVSIEd ku Iery-
XVI. Nékteré stavy vzniklé v perinatiijnl'rl;\l lI @;%?}2 168 188 400
XVII. Vrozené vady, deforriacz a : @;% 1 161 116 341

chromozomalni abnormality
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VIIl. Nemoci ucha a bradavkového vybézku

Lékarska fakulta

Univerzity Palackého I. INTERNT KLINIKA
v Olomouci KARDIOLOGICKA
FAKULTNI NEMOCNICE OLOMOUC

XV. Téhotenstvi, porod a Sestinedéli
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Hluboké uceni a umela inteligence

Hluboké uceni nebo deep learning je disciplina v ramci
strojového uceni, ktera se zabyva vyuzitim algoritmu
s velkym poctem vrstev reprezentujicich data

Vyuziti hluboké neuralni sité k predikci a klasifikaci dat

Efektivni se zda byt zejména u zobrazovacich metod
(ECHO, MRI, dlouhodoba holterovska monitorace...)

Velky vyznam u. Kglcepi?dem@u (hypertenze, srdecni
selhanim, DM, FS; CM: @SUS -obezita...)
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Hluboké uceni u MRI - segmentace LK

A Combined Deep-Learning and Deformable-Model

e Approach to Fully Automatic Segmentation of the Left
» Ventricle in Cardiac MRI i =
M. R. Avendia L =

Avendi MR. Medical Image Analysis 2015, 1-34. NTKLINIKA

I 4 ¢MOCNICE OLOMOUC
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Phenomapping

* Fenomapping nebo hluboké fenotypizace je dalsi velka datova
aplikace

e Aktualni klasifikace onemocnéni nebo fenotypy jsou nepresné
a heterogenni — etiologie onemocnéni je rozdilna, ale zaver je
stejny -> pacienti jinak reaguji na IéCbu -> personalizovana
medicina s vyuzitim big data

* Priklady — SCD, kardiomyopatie, kanalopatie, vzacna onemocnéni

Zdroj: 10.1093/eurheartj/ehx284 Q? @ V
KOMPLEXNI
KARDIOVASKULARNI| CENTRUM

Lékarska fakulta _
Univerzity Palackého |. INTERNI KLlNl‘KA
v Olomouci KARDI OLOGICKA
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Phenomapping: Chronicky koronarni syndrom

000000

Patients with Patients withnew  Patients with Patients >1 year Patients with Asymptomatic

suspected CAD  onset of HF or LV stabilized after initial angina and subjectsin
and ‘stable’ dysfunction and symptoms <1 diagnosis or suspected whom CAD is
anginal suspected CAD year after an revascularization ~ vasospastic or detected at
symptoms, ACS or patients microvascular screening
and/or with recent disease

dyspnoea revascularization
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Studie trendu a prevalence

e Studie trendu a prevalence

e Studie genotypu a fenotypu

» Studie asociaci na genetické urovni genovych expresi
a genomickych dat ziskanych od pacientt a kontrol

e Retrospektivni analyzy velkych soubori typu Big data

Zdroj: KLEIN, T.E. et al. (2009) Q? @ V
KARD!
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Priklad vyuziti genetickych a digitalnich dat v oblasti

kardiomyopatii

mHealth: personalized
therapy guidance by “apps” and
“biosensors”

cHealth:
ea : iy 5

disease progression”

“Prevention of

* Patients” education ;?‘N
* Exercise program
* Home-Nursing

Screening co-morbidities

Patient with
Cardiomyopathy “Advanceil - e
Cardiovascular _ersona h2E “Risk adjusted
imaging for medical therapy for g
o prevention of device therapy”

remodelling
dysfunction and
arrhythmia”

phenotyping”

Early therapeutic
interventions
“Prevention of
clinical disease
development”

gHealth:
“genomic
characterization
eg mutations”

“Preclinical detection of subjects at risk” h

. 4

Maintenance or
Improved
CVH

@ Screening of

&% next generation”

Leister D M. Eur Heart J. 2019;40(1):9-12. doi:10.1093/eurheartj/ehy790
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Narodni program KV prevence

e Data UZIS — nepfesné informace (agregovany sbér pfes
vykazy a dalsi pot. zdroje chyb)

e Cil: Snaha max. vyuzivat existujici data a nezatézovat
zdrav. personal zbyt. zadavanim dat

e Zdroje:
1. Data ZP hlaend do UzIS
2. Napojeni laboratori (e-Goverment)
3. Vybérova Setreni na bazi dobrovolnosti / epidemiol.
studii/védy...
Tdborsky M, Linhart A. Ndrodni program KV prevence — MZCR - VZP Q? @ V

L kaiskd fakulta :
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Virtualni a rozsifena realita

* Virtualni realita poskytuje plnou kontrolu nad
vizualnim a sluchovym zazitkem, protoze interaguje
v plné syntetickém prostredi, zatimco rozsirena realita
dovoluje uzivateli vidét své prirozené prostredi a
soucasné do ného umistit 2D nebo 3D obrazy. Spojena
realita a smiSena realita umoznuji interakci
s digitalnimi objekty a zaroven zachovavaji pocit
pritomnosti v pravém fyzickém prostredi. Tyto
technologie tvori celé spektrum rozsifené reality.

* Prvni katetrizace s vyuzitim rozsirené reality byla
provedena v roce 2015 v Polsku (Institute of
Cardiology in Warsaw) s vyuzitim google glass, které
zobrazovaly 3D rekonstrukci srdce pred oci operatéra.

2 U9
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Rozsifena realita ve zdravotnictvi

v

* Vizualizace prostrednictvim rozsirené reality béhem neurochirurgické

operace pomoci Leica Microsystems vyuzivajici princip fluorescence

Lékarska fakulta 2
Univerzity Palackého |. INTERNI KLINIKA
) KARDIOLOGICKA

v Olomouci
FAKULTNI NEMOCNICE OLOMOUC
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Kardiologie a nové technologie

KISSANE Mary

FDA approved: https://www.medgadget.com/2017/10/butterfly-iq-whole-body- q I‘; ) it el ’ | INTERNT KLINIKA
ultrasound-fits-pocket.html —— Univerzity Palackého KARDIOLOGICKA
KARDIOVASKULARNI CENTRUM wiOlomouci 4 FAKULTNI NEMOCNICE OLOMOUC




»Bi€ na arytmology“
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Apple Heart Study showed 0.5 percent of the over 400,000 participants received an ” ettt il I INTERNT KLINIKA
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Apple Heart Study |

Hold your finger on
the crown.

Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

ABSTRACT

BACKGROUND

ble devices can detect irregular pulse

Optical sensors on weal s. The ability of a smare

watch application (app) to identify atrial fibrillation during typical use is unknown

| fibrillation (as reported by the partic

A pants themselves)
artphone (Apple iPhone) app to consent to monitoring. If a smartwa
ar pulse notification algorithm identified possible atrial fibrillation, a

Participants without a

used a sm

based irr
telemedicine visit was initiated and an electrocardiography (ECG) patch was mailed
to the participant, to be worn for up to 7 days. Surveys were administered 90 day

after notification of the irregular pulse and at the end of the study. The main objectives

d participants with atrial fibrillation shown

e predictive value of irr

were to estimate the proportion of notif

on an ECG patch and the posi pulse intervals with a

ted confidence interval width of 0.10.

targ

RES
We recruited 419,297 participants over 8 months. Over a median of 117 days of
mon:toring,
the 450 pa

2161 participants (0.52%) recewved notifications of irregular pulse. Among

ipants who retumed ECG patches containing data that could be analyzed

days after notification — atria
1 [CI], 29 to 39) overall and in 35%
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pplied, on averag
34% (97.5%

confidence interv

ive value was 0.84 (95% CI, 0.76

were notified of an irregular pulse, t}

he positive predi
to 0.92) for observing atrial fibrillation on the ECG simultaneously with a subsequent
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irregular pulse not
lation on the ECG simultaneously with a su

notified participants who returned a 90-day survey, 57% contacted health care pro-

viders outside the study. There were no reports of serious app-related adverse events

CONCLUSIO

The probability of receiving an irregu

ilse notification was low. Among partici-

pants who received notification of an irregul se, 34% had atrial fit on on

concordant with atrial

ations wer

subsequent ECG patch readings and 84% of notifi
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rt Study ClinicalTrials.gov number, NCT033

outcomes or ad
Apple; Apple

KARDIOVASKULARNI CENTRUM N " | v romoua

FAKULTNI NEMOCNICE DLOMOUC

T KLINIKA
OGICKA

[ NEMOCNICE OLOMOUC


https://www.letemsvetemapplem.eu/2018/09/27/britove-mohou-na-spusteni-ekg-na-apple-watch-series-4-cekat-i-nekolik-let/ekg-fb/

Kdo profitoval z monitorace AW ?

Apple Watch - detekce nepravid. rytmu Patch — ov&Feni nepravid. rytmu

No. Notified/ No. of Patients with
Subgroup  Total No. (%) Subgroup  AF/Total No. (%)

Overall  2161/419,297 (0.52) LI ' ; Overall 153/450 (34) A R R A
Age i i i Age B
=65yr  775/24,626 (3.14) i i = 265yr 63/181 (35) I e A N S B
S5-64yr  556/42,633 (1.30) e ! ! S5-64yr  47/114 (41) ol ——a
40-54yr  488/132,696 (037) [ M E ; 2 40-S4yr  34/106 (32) o
22-39yr  341/219,179 (0.16) | ¥ : : 22-39yr 9/49 (18) H—e—) | ! @ 1 b
Sex E i ~ Sex AT A T O A
Female  461/177,087 (0.26) | & : : Female 26/102 (25) b=
Male  1672/238,700 (0.70) " ! | Male 124/335 (37) I e S N N O B
3 0 20 5O 60 70 50 9 100

M Engl | Med 2019;381:1909-17.
DOz 10.1056/NE|Moal 901183




. . Dobreé rano, Pavie.
Online medikace ===

Alerty na zakladé davkovani léku

Kompletni informace o |éku
a propojeni s lékarnou

POTVRDIT UZITi

Informace o skute¢ném podani léku

Vyuziti rozsSirené reality

g —

Propojeni s namérenymi daty pacienta “

KOMPLEXNI KARDIOLOGICKA

v Olomouci
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Frequency

Monitoring ztraty krve

Triton aplikace vyuziva fotoaparat v iPadu, ktery snima chirurgickou gazu
a umoznuje urcit v realném ¢ase mnozstvi ztracené krve, ke které dojde béhem
chirurgického vykonu.

N
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Livongo
* Bezdratovy tlakomér

* (QOdesila data o krevnim tlaku primo do cloudu bez
potfeby mobilniho telefonu

* Umoznuje real-time online podporu pacienta

Healcerion
- * bezdratovy ultrazvuk SONON 300L
3 + FDA approved
* Prenos dat do tabletu/ telefonu s Androidem a iOS
* Pripojeni pres Wi-Fi a 3G/LTE
\/ ' e Ukladani do DICOM a propojeni s PACS

Zdroj: Livongo.com, Omron.com g\? Lékaiska fakulta _
/ J Univerzity Palackého (’ |. INTERNI KLINI!(A
KOMPLEXNI KARDIOLOGICKA

v Olomouci
KARDIOVASKULARN| CENTRUM Qe 4 FAKULTNI NEMOCNICE OLOMOUC




Lékatska
N A 7
FAKULTNI NEMOCNICE ) KOMPLEXNI
oLomMmouc tlgr:Tl;f;tde AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VIl: 3D printing
v intervencni kardiologii
a kardiochirurgii



Princip akvizice dat pro 3D printing

Interim Stages Procedural Steps

L MRI
@ @ 3D Data Acquisition
¥

Dicom Image File

‘ = Thresholding
Segmentation _ s
Target Tissue Dicom File
STL Model File Conversion
- Fixing
Virtual 3D Model Design
‘ = Stereolithography

= Selective Laser Sintering
Real 3D Printout 3D Printing = Binder Jetting
= Polylet Technology

= Fused Deposition Modeling

WV §



Jak realné probiha 3 D printing ?

3D printed MitraClip (post) from 3D Echo data

Courtesy Dr. Silvana Miiller
Niklas Hitschrich

3D Echo 3D Echo 3D printed PLA

Lékarska fakulta _
Univerzity Palackého . INTERNI KLINIKA
v Olomouci KARDIOLOGICKA

FAKULTNI NEMOCNICE OLOMOUC
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Management komplexnich VS: Fallotova tetralogie

Eur Heart J. 2017;39(15):1246-1254. doi:10.1093/eurheartj/ehx016 g‘?
KOMPLEXNI
DIOVASKULARNI CENTRUM

Lékarska fakulta "
Univerzity Palackého I INTERNI KLINl‘KA
olomonci KARDIOLOGICKA
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Optimalizace implantace TAVI pomoci 3D printingu

Eur Heart J. 2017;39(15):1246-1254. doi:10.1093/eurheartj/ehx016 c? @ V ;enl:resrt;;allf;g:keho " I INTERNT KLINI KA
RL H';\FS(T:FEEE)V(\N(‘ ENTRUM KARD|OLOGICKA

FAKULTNI NEMOCNICE OLOMOUC

v Olomouci
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M-Health
Cardiovascular Mobile Health

Patient

Health W Disease
Promotion and Detection and

Prevention Management




BIOTRONIK

Soucasné technologie RM
@ SORIN GROUP

Patient Mobile patient  Data trans- BIOTRONIK View data
with Home device: Cardio  mission via Service Center  via Internet,
Monitoring M ger II ul email, SMS .
implant network
Plﬁent SMARTVIEW  Netwo Web Physician &
MEDTRONIC monitor application helpdesk
/\‘ \‘ \
'lgh 91' L
= >
Physician SMARTVIEW Home monitor ~ Web application Physician
configures monitor collects sendsdatato  producesclinical evaluates clinical
system datafromdevice  web application report report and treats

BOSTON Scientific
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Filozofie vyvoje novych komplexnich RC technologii

Pacient

CRT/ICD/KS
/ILR + Daily
RC

Periferie
m-Health

Aplikace pro smart phone,
event. pac. jednotka

Integracni platforma

Automaticka implementace dat
— NIS/ ambulantni systémy




Realna technologie RM 3. tisicileti

Komplexni RM systém v ramci e-Health

= Vlastni RM technologie = Automatické alerty do 24 hod m Aplikace Al nové generace
= Cloudové reseni ® Automaticka integrace do NIS/AS  m Vazba na data registr( (NRHZS)
m Bezpecnd vyména dat ZZ m Maximalizovana cybersecurity m GDPR/Legalni aspekty

m Zakon o elektronickém zdravotnictvi =
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European
Commission

12020 BHC.25: Technical anne Proje kt PROF' D

[PROFID: t[mplementation of personalised risk prediction and prevention
of sudden cardiac death after myocardial infarction

TABLE OF CONTENTS
1. EXCELLENCE

1.1 OBIECTIVES
1.2 RELATION TO THE WORK PROGRAMME ....ooooiuiiniininsiesesessssssssss s s
1.3 CONCEPT AND METHODOLOGY
1.4 AMBITION

2. IMPACT

e

2.1 EXPECTED IMPACTS

1. Excellence

1.1 Objectives

The PROFID project has a clear ambition: to radically change the pre ion of sudden cardiac death (SCD) in
patients after myocardial infarction (MI) by introducing for the first time a personalised treatment approach.
The ultimate goal 1s to successfully prevent the majority of catastrophic SCD events through the reliable identification
of all patients at nisk for SCD followed by targeted cardioverter defibrllator (ICD) implantation. This project will
transform and fundamentally improve clinical practice in this crucial field of cardiology from a “one-size-fits-all”
treatment strategy to a personalised solution for each mdividual patient. resulting in a substantial reduction of the
enormous burden that SCD places on society as a whole and on the individual patient.

Sudden cardiac death (SCD) is a major public health problem. causing ~50% of cardiac deaths () and accounting
for ~20% of all deaths in Europe. In SCD. the heart suddenly and unexpectedly stops beating. If left untreated. the
patient dies within minutes. The estimated vearly incidence of SCD in European countries is ~1 per 1,000 inhabitants
(2). corresponding to ~350.000-700.000 Europeans each year (3-6). It 1s estimated that SCD claims 10 times as many
lives as traffic accidents in the EU and USA combined. emphasising the public health impact of this challenge (5).

The majority of SCD cases are associated with coronary artery disease. mostly as a result of ventricular
tachyarrhythmias (ventricular tachycardia and ventricular fibrillation) after previous myocardial infarction (MI). If
the risk is identified prior to the occurrence of SCD, this catastrophic event can be successfully prevented by
implantation of an implantable cardioverter-defibrillator (ICD). The ICD is an electronic device that monitors
the electrical activity of the heart and terminates rapid. potentially life-threatening heart rhythm disturbances with
either anti-tachycardia pacing or intracardiac shock. thereby preventing SCD. Although the ICD is highly effective.
it 1s also associated with significant complications (7) and high health care costs (€ 10-25k per patient (8, 9)).

Average annual ICD implantation rates are 177 per million inhabitants in the 28 EU member states (/0). Of these. an
estimated 50% are performed for exactly the setting that will be addressed in the project: primary prevention of SCD
in post-MI patients (//—]6). With 510 million people living in the EU and assuming moderate implantation costs of
€10.000-11.000. this results m ~45,000 ICD implantations in the EU annually with associated costs of ~ €500
million per year. In addition to the initial implantation costs, direct and indirect healthcare costs of ICD implantation
mclude follow-up costs for doctor’s visits (every 3-6 months): costs for treatment of complications (such as
mapproprate shocks and device infections with need for device removal): costs associated with patient’s anxiety and
depression due to ICD implantation: and costs for ICD replacement due to battery depletion after ~5.5 years: driving
the total health care expenditure for ICD therapy to much higher figures.




Nejvetsi svetova databaze SCD

ESCAPE-NET project AMC (NL)

S S LIRS A ] 5 1::49] Karolinska (SE)

Swedish National Heart Failure Karolinska (SE)
Registry (Swede-HF)

Research Database (UK) Aston (UK)

Western DenmaricHeart Registry WE1s V(] 9]

Research database Zabrze (PL)

Research database Leeds (UK)

French ICD registry (DAI-PP) Toulouse (FR)

Danish ICD registry Aarhus (DK)

Israeli national ICD registry Rambam (IL)
Electronic health ds Heli

ec ronlc e.a records Helios LHI (DE)
hospital chain
Barmer Data Warehouse Barmer (DE)

Type of database m Patient population (number)

European geographies (17,000)
Ml patients (370,000)

Heart failure (40,000)
Ml patients (1,300)

Ml patients (50,000)

Ml patients (660)

Ml patients (600)

ICD patients post-Ml (3,000)
ICD patients post-Ml (>3,000)

ICD patients post-Ml (>30,000)

ICD patients post-Ml (8,000)
ICD patients post-Ml (9,000)

post-MlI patients (121,000)

post-MI patients (202,000)

Information contained in addition to

clinical characteristics
Ml-patients with SCD from different ECG, echocardiography, biomarkers,

genetics: GWAS (3,000 patients)
ECG, biomarkers, echocardiography
Etiology of heart failure, ECG,
biomarkers, echocardiography

ECG, biomarkers, echocardiography,
cardiac magnetic resonance

Echocardiography, biomarkers

Echocardiography, biomarkers
Echocardiography, cardiac magnetic
resonance, biomarkers

ECG, biomarkers, echocardiography
ECG, biomarkers, echocardiography,
cardiac magnetic resonance, genetics

ECG, biomarkers, echocardiography

Echocardiography, biomarkers

Claims database

Claims database

Outcome data

SCDin all
Vital status and cause of death from national registry

Vital status and cause of death from national registry

Vital status, cause of death

Vital status, cause of death from national mortality
registry
Vital status, cause of death

Vital status, cause of death from public registry
ICD therapies, vital status, cause of death
ICD therapies, vital status, cause of death

Vital status, cause of death from central regulatory
authority

ICD therapies, vital status, cause of death from
national registry

ICD therapies, vital status, cause of death
Claims-relevant outcomes (vital status,
hospitalizations, interventions, costs)
Claims-relevant outcome (vital status,
hospitalizations, interventions, costs)

Y
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Data management: Personalizovana medicina

Current clinical guidelines:

With PROFID risk score:

LVEF< 35%
People at risk of SCD 0
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A .
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no ICD
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Personalised
ﬁ Low risk of SCD

approach
ﬂ High risk of SCD pharmaceutical
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Propojeni a sdileni dat v klinické mediciné
a v socialnim managementu pacienta
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Homecare systems Blectronical pafient record - Medical system
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Elektronizace zdravotnictvi: Soucast klicovych aktivit
Evropské kardiologické spolecnosti

Digital Summit
2019

5-6 October 2019

@ESC
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2avery:
. Data management je nepochybné vyznamnym a podstatnym
prvkem dalsiho rozvoje KV mediciny — vyznam registrt

. Uméla inteligence a hluboké uceni spolu s rozsirenou realitou
nahradi fadu rozhodovacich a diagnostickych algoritmu

. Vize x realita personalizované mediciny

. Moderni digitalizace je zakladem udrzitelnosti a dalsiho
efektivniho rozvoje zdravotnictvi

. Zakladem vzdy zUstane zkusSeny klinicky pristup k pacientovi

. Nebudme obéti dat, ale snazme se je rozumneé vyuzit ve
prospéech pacienta ...

Lékarska fakulta _
Univerzity Palackého [. INTERNI KLIN |‘KA
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