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Informace jako jádro informatiky
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Systémy pro podporu rozhodováńı

Rozhodováńı

Systémy pro podporu rozhodováńı (Decision support systems, DSS)

Diagnóza, terapie, prognóza

Klasifikačńı úloha

Neurčitost

1 Kalina J., Zvárová J. (2013): Decision support systems in the process of improving patient
safety. In A. Moumtzoglou, A. Kastania (Eds.): E-Health technologies and improving patient
safety: Exploring organizational factors. IGI Global, Hershey, 71 – 83.

2 Kalina J., Zvárová J. (2016): Perspectives of information-based methods in medicine: An
outlook for mental health care. BIOSTEC 2016, Proceedings of the 9th International Joint
Conference on Biomedical Engineering Systems and Technologies - Volume 5: HEALTHINF,
365 – 370.

3 Kalina J., Zvárová J. (2016): Decision support for mental health: Towards the
information-based psychiatry. Submitted to International Journal of Computational Models
and Algorithms in Medicine.
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Úvod
Systém SIR
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Různé typy biomedićınských dat

Numerická data

Signály

2D, 3D nebo 4D obrazy

Text v p̌rirozeném jazyce

Hlasový záznam

Sociálńı śıtě

Biochemické nebo biofyzikálńı modely

Časové řady
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1 Kalina J., Seidl L., Zvára K., Grünfeldová H., Slovák D., Zvárová J. (2013): Selecting
relevant information for medical decision support with application to cardiology. European
Journal for Biomedical Informatics 9 (1), 2 – 6.
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Podpora rozhodováńı v medićıně

SIR = System for selecting relevant Information for Decision SuppoRt

Internetová služba

4 subsystémy

Snadné ovládáńı

Automaticky generované rozhrańı

Trénovaćı data

Klinická studie

Sběr dat

Čǐstěńı dat

Klasifikačńı analýza
Klasifikačńı pravidlo

Proklet́ı dimenzionality

Redukce komplexity: Selekce proměnných
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Kardiovaskulárńı genetická studie

Centrum biomedićınské informatiky

Interdisciplinárńı projekt MŠMT (2006–2011)

Ćıl: Optimálńı sada genů pro diagnózu a prognózu kardiovaskulárńıch
onemocněńı

Data o pacientech (Městská nemocnice v Čáslavi):

1 AIM = akutńı infarkt myokardu (n = 59).

2 CMP = cévńı mozková p̌ŕıhoda (n = 45).

3 K = kontrolńı jedinci (n = 77).

Osobńı údaje. Klinická a biochemická mě̌reńı. Odběr vzorku periferńı krve.
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Úvod
Systém SIR
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Klasifikačńı pravidlo

Selekce proměnných

Shannonova informace

Dop̌redná procedura: podḿıněná Shannonova informace
Prvńı proměnná: nejvěťśı relevance
Postupně: nejlepš́ı vylepšeńı relevance

Data & znalosti

Náklady

Klasifikačńı analýza

Empirický bayesovský klasifikátor

Lineárńı diskriminačńı analýza
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Podpora rozhodováńı pro nového pacienta

Nový pacient:

Sběr dat

Apriorńı diagnóza

Aposteriorńı diagnóza
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Podpora rozhodováńı pro nového pacienta
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Validace systému: Výsledky a diskuse

Klinické, osobńı Výška, váha, vzděláńı, systolický krevńı tlak, cholesterol,
a biochem. Pohlav́ı, koǔreńı, diabetes.

Klasifikačńı výsledky p̌res celou databázi (AIM, CMP, K):

Př́ıznaky použité v klasifikačńım pravidle Správnost
Počet genů Osobńı, klinické a biochem. klasifikace [%]

− + 0.56
20 701 + 0.85
20 701 − 0.85

300 + 0.83
300 − 0.82
10 + 0.72
10 − 0.65
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1 Kalina J. (2012): Implicitly weighted methods in robust image analysis. Journal of
Mathematical Imaging and Vision 44 (3), 449 – 462.

2 Kalina J., Hlinka J. (2016): Highly robust classification: A regularized approach for omics
data. BIOSTEC 2016, Proceedings of the 9th International Joint Conference on Biomedical
Engineering Systems and Technologies, Volume 3: BIOINFORMATICS, 17 – 26.
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Analýza obličeje

Genetická studie
=⇒ DSS pro klasifikace 10 genetických syndromů. Správnost p̌res 75 %.

1 Böhringer S. et al. (2006): Syndrome identification based on 2D analysis software. European
Journal of Human Genetics 14, 1082 – 1089.
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fMRI mozku

Národńı elektronický systém duševńıho zdrav́ı a monitorováńı stavu mozku.
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fMRI mozku: Výsledky studie #1

Ćıl: spontánńı aktivita mozku (diagnostika schizofrenie)

n = 24 zdravých jedinc̊u

p = 4005 proměnných (korelace mezi částmi mozku)

Klasifikace do 2 skupin: klidový stav vs. film

Selekce Klasifikačńı Klasifikačńı
proměnných metoda p̌resnost Poznámky

- SVM 1.00 Gaussovské jádro
- NSC 0.95
- LDA 1.00

t statistika LDA 0.96 10 proměnných
NSC LDA 1.00 10 proměnných

SVM = support vector machine

NSC = nearest shrunken centroid (Tibshirani et al., 2003)

LDA = lineárńı diskriminačńı analýza (Guo et al., 2007)
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fMRI mozku: Výsledky studie #2

24 pacient̊u se schizofreníı, 24 zdravých jedinc̊u

Klasifikace do 2 skupin

p = 4005 fMRI proměnných

‘

Selekce Klasifikačńı Klasifikačńı
proměnných metoda p̌resnost Poznámky

- SVM 0.73 Lineárńı
- SVM 0.77 Gaussovské jádro
- SVM 0.73 Sigmoidńı jádro
- SVM 0.60 Polynomiálńı jádro
- NSC 0.75
- LDA 0.77

t statistika LDA 0.77 cca 700-800 proměnných
NSC RDA 0.82 cca 300-400 proměnných
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Mezinárodńı konference o podpǒre klinického rozhodováńı

Únor 2017

http://www.euromise.net

=⇒ Děkuji za pozornost ⇐=
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