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Uvod:

* Kardiologové by méli byt informovani o novych algoritmech Al, které
mohou zlepsit jejich klinicky pracovni postup, at uz prostrednictvim
presnéjSiho hodnoceni individualniho rizika KVO u pacientt, pochopeni
prekazek pri poskytovani péce, nebo prezentace automatizovaného
hodnoceni markeru kardiovaskularniho rizika.

e Zjednoduseny pristup k pouzivani Al v preventivni kardiologii by mél
zahrnovat pokracujici zdokonalovani téchto algoritmu strojového uceni,
provadeni prospektivnich hodnoceni zkoumajicich pouziti Al modelovani a
pristup k integrovanym klinickym nastrojum v systémech zdravotni péce.

k Krajska zdravotni
\J nemochnice Usteckého kraje



KV umrti celosvétove 2021

Rank

10

Cause of death

Ischaemic heart disease
Ischaemic stroke
Intracerebral haemorrhage
Hypertensive heart disease
Rheumnatic heart disease
Atrial fibrillation and flutter
Subarachnoid haemorrhage
Cardiomyopathy

Other cardiovascular diseases

Aortic aneurysm
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State-of-the-art review addresses the use of artificial
intelligence (Al) in promoting public health

Artificial intelligence and cardiovascular population health
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Artificial intelligence improves or enables preventive
strategies for several risk factors, comorbidities
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ill health health inequalities
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Oblasti KV prevence, kde muze byt
Al zasadnim krokem ke zlepseni...
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Al v komplexnim pohledu na strate

Behavioural and Implementation
Science Interventions
Yong Loo Lin School of Medicine

Home People v Events v Research Education v Publications Contact Us

Projects in this research domain focus on the identification of implementation and behaviour change
strategies that are suitable to address implementation barriers and support early implementation
and/or subsequent maintenance of a health intervention or programme.

Research - Implementation and Behaviour Change Strateqy Development and Testing -
Behavioural and Implementation Science Interventions (BISI) 0= Krajské zdravotni
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1. Physical activity: addressing the growing
challenge

» Alarmingly, inadequate physical activity is linked to an estimated
397 000 cardiovascular deaths and 686 000 all-cause deaths

annually.

* In countries like Germany and the USA, some health insurers
support the use of smartwatches and digital health applications

through initiatives like the
(DIGA,; https://diga.bfarm.d

e/de), which ena

rade exercise planning, re

or conditions such as diabetes, obesity, anc

nabilitation, and

Digital Supply Act

oles prescribing medical-
prevention programmes

smoking cessation.

* Recent study by Dergaa et al evaluated OpenAl's GPT-4 LLM for
personalized exercise prescription

Dergaa I:, Using artificial intelligence for exercise prescription in personalised health
promotion: a critical evaluation of OpenAl's GPT-4 model. . Biol Sport 2024 ;41:221-41
.10.5114/biolsport.2024.133661
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2: Obesity and diabetes

Al has made significant strides in the research and treatment of
metabolic disorders like diabetes, also linked to obesity.

* From predicting the onset of diabetes and classifying its subtypes to
managing modifiable risk factors and optimizing nutrition therapy,
Al is currently transforming diabetes care.

* Many glucose monitoring devices and insulin pumps now
Incorporate Al algorithms to calculate optimal insulin doses or
adjust oral anti-diabetic medication more precisely.

Fujihara K:, . Machine learning approach to drug treatment strategy for diabetes care G k Krajska zdravotni
.Diabetes Metab J 2023;47:325-32. . FN\ nemocniceUstecke ho kraje
10.4093/dmj.2022.0349
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3: Artificial intelligence for hypertension and
lipid management

* Al offers promising solutions for both the management and
prediction of hypertension.

* Digital tools are well-suited to monitor blood pressure and improve
adherence to treatment plans, while Al can go a step further by

predicting the onset of hypertension and individual responses to
specific antihypertensive medications.

* Al has also demonstrated superior performance in diagnosing and
managing hyperlipidaemia, particularly in predicting diagnostic
markers using electronic health records.

Louca P: Machine learning integration of multimodal data identifies key features of blood e = k Krajska zdravotni
pressure regulation . EBioMedicine 2022 ;84 :104243 \ nemocnice Usteckého kraje
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4: Can artificial intelligence stop tobacco and
high alcohol use?

* In Germany, the Digital Healthcare Act (2020) allows doctors to prescribe
certified health apps that support patients in managing diseases or
prevention strategies.

« Smoking cessation apps are among the most frequently prescribed,
highlighting the potential of digital tools to overcome traditional barriers
like scheduling difficulties, time constraints, and personal discomfort in
clinical settings.

* For instance, natural language processing technigques can be used to
analyse unstructured data in electronic health records and identify
patterns indicative of alcohol-related health risks.

Bendotti H:,Conversational artificial intelligence interventions to support smoking 0= k Krajska zdravotni
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5: Climate change, urban health, and exposome
modelling by artificial intelligence

 Over the past three decades, there has been a global shift in
morbidity and mortality from infectious diseases to non-
communicable diseases like CVD.

* Air pollution remains a leading cause of global and cardiovascular
mortality, with little improvement on the horizon.

 Urban risk factors such as noise and light pollution also contribute
significantly to CVD; in principle, these are preventable through
technical interventions and regulatory measures.

Kempen EV:,. WHO environmental noise guidelines for the European region: a systematic e = Krajskd zdravotni

review on environmental noise and cardiovascular and metabolic effects: a summary . IntJ nemocnice Usteckého kraje
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6:Al based stanoveni rizika srdecniho selhani

( fenotypu HFrEF)
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Jeden z modell KV prevence s robustnimi daty

* Most ECG-Al models are brittle
to real-world shift

* Fourier-domain representations
improve robustness across XML
and PDF-derived ECGs

* Saliency mapping shows
preserved interpretability
through stable spectral features

* This enables scalable inference
from archived ECGs across
health systems

PREDICTED CLINICAL IMPACT OF AI-ECG EF

SCREENING (PER 1,000 PATIENTS)

Threshold Model & Sens (%) TTEs Cases NNS
Source Avoided Missed
10% Al XML
(Fourier) 99.8 378 1 2
Al PDF
(Fourier) 96.1 111 20 2
Al PDF
(Real Time) 99.3 96 4 2
20% Al XML
(Fourier) 99.6 403 2 2
Al PDF
(Fourier) 94.5 203 28 2.1
Al PDF
(Real Time) 98.1 183 10 2
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7:Fenotypizace pacientu s HFpEF : Riziko vzniku FS

Purpose

Conclusion

*+To perform multimodal atrial phenotyping in HFpEF by integrating electrical, « HFpEF is associated with pronounced atrial remodelling consistent with atrial cardiomyopathy, irrespective of clinically

structural, functional, and bicchemical markers for atrial cardiomyopathy
»To compare patients with and without clinical manifest AF and
assess exercise performance and functional echo parameters during stress

Methods

= Retrospective analysis of 153 HFpEF patients (61 with AF, 91 without AF)
= Analysis of electronic health record data for clinical and lab parameters,
left atrial function: LAV, LAEF, LASr at rest and during stress echo (n=63)

+ Assessment of electrical cardiomyopathy markers in sinus rhythm ECGs
{n=99): P-wave amplitude, duration, dispersion, PTFV1

« Investigation of cardiopulmonary exercise performance in both groups

» Correlation-, cluster- and principal compenent analysis (PCA) for atrial

phenotyping.

Results
= Clinical AF (45% paroxysmal, 40% persistent) was associated with
significantly reduced LAEF and LASr (both p<0.001) in HFpEF patients
(Thl. 1).
» Subclinical atrial dysfunction was prevalent in patients without AF
(pathological LASr in 52%, pathological LAEF in 40%) (Thl.1).
« LASr did not increase with exercise, indicating impaired atrial
functional reserve (Figure A).
» Exercise capacity was markedly reduced and did not differ between
groups (Figure C).
» Cluster analysis did identify discrete atrial phenotypes (Figure B).

* PCA revealed two dimensions of atrial remodelling (39% of total variance):
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manifest AF. This may confer thromboembelic risk/anticoagulation need independent of AF status in HFpEF patients,
= LASr during exercise is more reduced in AF vs. non-AF patients at rest and most exercise levels,

= Mo distinct atrial phenotypes emerged, underscoring substantial pathophysiological heterogeneity in HFpEF.

» Larger studies with integrated, multimodal atrial assessment may refine phenotyping and improve risk stratification.
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8: Artificial intelligence in drug development

* During the COVID-19 pandemic, companies like BioNTech and
Moderna utilized Al algorithms to optimize vaccine discovery,
sequence optimization, and trial design, expediting the
development of effective vaccines

- Artificial intelligence has also been instrumental in drug discovery
and target modelling, with platforms like AlphaFold2 revolutionizing
our understanding of protein structures.

Al is employed in toxicity prediction, dosage estimations,
pharmacodynamics, pharmacokinetics, trial design, and data
Interpretation from large-scale interventional studies.

Cunningham JW: Artificial intelligence in cardiovascular clinical trials 0= k Krajska zdravotni
.JAm Coll Cardiol 2024,84:2051-62 (V) nemocnice Usteckého kraje
.10.1016/].jacc.2024.08.069
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9: Novy pohled na komplexni |écbu :
EHRA-PATHS : Al Design of new care pathways 23
cardiovascular and non-cardiovascular comorbidities
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EHRA-PATS Study
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Legislativni a organizacni aspekty Al
pro béznou klinickou praxi
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EU Al Act vstoupil v platnost 1. srpna 2024

* Al Act je nove narizeni Evropske unie, které stanovuje jednotna
pravidla pro vyvoj, dovoz, uvadeni na trh a pouzivani nekterych
systému umelé inteligence a pro modely umélé inteligence.

» Jako nafizeni EU je Al Act v Cesku pfimo pouzitelny a ma silu
zakona.

* Tyka se firem, orgamzaC. a ingtituri ktard nimalan intalinanci vyviji,
dovazi nebo pOUZ|VaJI. Al Act timeline

1 August 2024 2 February 2025 2 May 2025 2 August 2025 2 August 2026 2 August 2027

Al Act GPAI codes GPAI models High-risk High-risk

eeeeee of pra | ce rules apply rul pply ules apply
r

SRl or Annex'| (NLF)

PD'Y

Narizeni Evropského parlamentu a Rady (EU) 2024/1689 ze dne 13. ervna 2024, kterym se . ‘ Q
stanovi harmonizovand pravidla pro umélou inteligenci a méni narizeni (ES) C. | ‘ Alliteracy Naﬂoml [ |
300/2008, (EU) ¢. 167/2013, (EU) ¢. 168/2013, (EU) 2018/858, (EU) 2018/1139 a (EU) ! nitss wlv uthorities ciee pply
2019/2144 a smérnice 2014/90/EU, (EU) 2016/797 a (EU) 2020/1828 (akt 0 umélé » W dosignated .‘
Jus|

inteligenci)Text s vyznamem pro EHP.
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Harmonogram, &asova osa realizace Digitalizace zdravotnictvi v CR 2015-2027

Legislativni Zajisténi
Uprava financovani

Vize a strategie Priprava

o Spusténi eZadanky
Legislativni centralnich ' riozné sdileni dat
Alok Vybérova Hprare sluzeb EHDS
” okace érova .
P¥iprava ) yoerol Realizace
kapacity Fizeni

Metodika,

organizace, . . L,
vybé&rova Fizeni pilotni testovani Pilotni testovani v NCEZ
provozu
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Digitalizace zdravotnictvi a rozvoj 2026 - 2030

Narodni centrum elektronizace zdravotnictvi (NCEZ) v roce 2026/2027
- Institucionalizace od 2026+

Projekty elektronizace a digitalizace v roce 2026

Jsou nezbytnym zakladem — vytvareji infrastrukturu, na které lze teprve stavét skute¢nou transformaci zdravotnictvi.
Implementace a realné vyuziti 2026 - 2030

Skutecny prinos elektronizace spociva ve schopnosti dosahnout Sirokého, efektivniho a kazdodenniho vyuziti v praxi napfic
celym systémem zdravotni péce.

? ** * **

e EU Artificial

R’ it EHDS Intelligence Act \: NIS2 :
* 4 K

Zajisténi kontinuity Legislativni a Strategické uchopeni o o
centralnich projekta, implementacni oblasti umélé P°5'|e’v“ kyl:ternetlcke
interoperability a pfipravenost na EHDS inteligence ve bezpecnosti v souladu s

legislativou NIS2

rozvoje telemediciny (do roku 2028) zdravotnictvi




Co nas nepochybné ceka: Google DeeepMind

* In July 2016, a collaboration between DeepMind and Moorfields
Eye Hospital was announced to develop Al applications for
healthcare.

* DeepMind would be applied to the analysis of anonymised eye
scans, searching for early signs of diseases leading to blindness.

« DeepMind developed an app called Streams, which sends alerts to
doctors about patients at risk of acute kidney injury.

* On 13 November 2018, DeepMind announced that its health

division and the Streams app would be absorbed into Google
Health...

Google DeepMind
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Souhrn:

 Uméla inteligence ma obrovsky potencial pro preventivni
medicinu, pomaha lékarum pri rozhodovani na zakladé dat tim, ze
poskytuje rychlé informace pro diagnézu a lécbu.

* Muze vylepsit personalizovanou péci prostrednictvim individualné Sitych
doporuceni pro léky, vyzivu, regulaci hmotnosti a fyzickou aktivitu.

* VV lékarském vyzkumu umoznuje umeéla inteligence analyzu rozsahlych
datovych sad a vyvoj inovativnich metodologii.

* Jednou z obzvlasté transformativnich oblasti je vyuziti generativni umélé
inteligence, zejména modelu s velkymi jazyky (LLM), které maji potencial
zpusobit revoluci ve zdravotnictvi, |Iékarském vzdélavani i vyzkumu...
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Dékuji vam za pozornost
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Mies van der Rohe, Vila Tugendhat, Brno, 1929 -1930.



