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Informace jako jadro informatiky
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Systémy pro podporu rozhodovéni

o

Rozhodovani

Systémy pro podporu rozhodovani (Decision support systems, DSS)
Diagndza, terapie, prognéza

Klasifika&ni tloha

Neuritost

Kalina J., Zvarova 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. |Gl Global, Hershey, 71—-83.

Kalina J., Zvérova 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.

Kalina J., Zvarova 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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Razné typy biomedicinskych dat

@ Numericka data

e Signaly

@ 2D, 3D nebo 4D obrazy

@ Text v pFirozeném jazyce

o Hlasovy zdznam

@ Socidlnf sité

@ Biochemické nebo biofyzikalni modely

o Casové fady
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Systém SIR

Vybér relevantnich informaci pro podporu rozhodovéni v medicing

e Uvod
o Systém SIR

@ Analyza obrazu

@ Kalina J., Seidl L., Zvdra K., Griinfeldova H., Slovdk D., Zvérova 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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Systém SIR

Podpora rozhodovani v mediciné

SIR = System for selecting relevant Information for Decision SuppoRt
o Internetova sluzba
@ 4 subsystémy
@ Snadné ovladanf{

@ Automaticky generované rozhranfi

Trénovaci data
o Klinicka studie
@ Sbér dat
o Cisténi dat
o Kilasifikagni analyza
o Klasifika&ni pravidlo
o Prokleti dimenzionality

o Redukce komplexity: Selekce promé&nnych
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Systém SIR

Kardiovaskularni geneticka studie

Centrum biomedicinské informatiky
o Interdisciplinarni projekt MSMT (2006-2011)

o Cil: Optimélini sada genil pro diagndézu a prognézu kardiovaskularnich
onemocnéni

Data o pacientech (M&stska nemocnice v Caslavi):
@ AIM = akutni infarkt myokardu (n = 59).
@ CMP = cévni mozkovd ptihoda (n = 45).
@ K = kontrolni jedinci (n = 77).

Osobni Gdaje. Klinickd a biochemickd mé&feni. Odb&r vzorku periferni krve.
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Systém SIR

Klasifika¢ni pravidlo

Selekce promé&nnych

@ Shannonova informace
@ Doptednd procedura: podmin&nd Shannonova informace

o Prvni promé&nnd: nejvétsi relevance
o Postupné&: nejlepsi vylepZeni relevance

Data & znalosti
Néklady

Klasifika&ni analyza
o Empiricky bayesovsky klasifikator

@ Linearni diskriminaéni analyza
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Systém SIR

Podpora rozhodovani pro nového pacienta

Novy pacient:
@ Sbér dat
@ Apriorni diagndza

@ Aposteriorni diagndza
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Systém SIR

Podpora rozhodovani pro nového pacient

Universal Entry Form for Decission Support System.
Created with support of project #1M06014 of Minstry of Education, Youth and Sports in Czech Republic

CVA vs AMI

Date: December 29, 2011
Published by: Lbor Seidl
Description: Prediction of AMIvs CVA based on 160 patients study. Dimension reduction has been from 24 to 13 dimensions with 0.91103 dearee of relabiity.
Technical Details: model=CBI-AMIVSCVA, data=160 patients
[ Back to list of models ]
Admin. Gender: | MALE
Education: | ELEMENTARY
Smoking:
PCl in anamesis:
Diabetes Mellitus in anamesis:
HN in anamesis:
Beta blocker (chronic medication):
Statins (chronic medication):
ASA (chronic medication):
Aggrenox (chronic medication):
Warfarin (chronic medication):
Ticlopidin (chronic medication):
Other chronic medication:
Your preliminary decision: | AV
Advice provided by the Service: |CVA no explanation
Your final decision: -notselecied— ~
Reasons for Final Decision: My own, | don'tneed help hd
Description of Reasons:
Why have you changed your decision: - no switch— -

~EuroMISE"

'-'BI

Reasons:
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Systém SIR

Validace systému: Vysledky a diskuse

Klinické, osobni | Vy%ka, vaha, vzdé&lani, systolicky krevni tlak, cholesterol,
a biochem. Pohlavi, kou¥eni, diabetes.

Klasifikagni vysledky ptes celou databdzi (AIM, CMP, K):

P¥iznaky pouZité v klasifikagnim pravidle Spravnost
Potet genii | Osobni, klinické a biochem. || klasifikace [%]

— + 0.56
20701 + 0.85
20701 — 0.85
300 + 0.83
300 — 0.82
10 + 0.72
10 — 0.65
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Analyza obrazu

Vybér relevantnich informaci pro podporu rozhodovéni v medicing

o Uvod
@ Systém SIR

o Analyza obrazu

@ Kalina J. (2012): Implicitly weighted methods in robust image analysis. Journal of
Mathematical Imaging and Vision 44 (3), 449 -462.

@ 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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Analyza obrazu

Analyza obli¢eje

Geneticka studie
= DSS pro klasifikace 10 genetickych syndromii. Spravnost pres 75 %.

@ Bohringer S. et al. (2006): Syndrome identification based on 2D analysis software. European
Journal of Human Genetics 14, 1082—-1089.
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Analyza obrazu

fMRI mozku

MARDDNT OSTAY DUSEVNIHO ZDRavi

Nérodni elektronicky systém duSevniho zdravi a monitorovani stavu mozku.
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Analyza obrazu

fMRI mozku: Vysledky studie #1

Cil: spontdnni aktivita mozku (diagnostika schizofrenie)

n = 24 zdravych jedinci

p = 4005 promé&nnych (korelace mezi ¢istmi mozku)

o Kilasifikace do 2 skupin: klidovy stav vs. film

Selekce Klasifikaéni | Klasifika&ni
proménnych metoda presnost Poznamky
- SVM 1.00 Gaussovské jadro
- NSC 0.95
- LDA 1.00
t statistika LDA 0.96 10 proménnych
NSC LDA 1.00 10 proménnych

@ SVM = support vector machine
@ NSC = nearest shrunken centroid (Tibshirani et al., 2003)
o LDA = linedrni diskrimina&ni analyza (Guo et al., 2007)
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Analyza obrazu

fMRI mozku: Vysledky studie #2

@ 24 pacientd se schizofrenii, 24 zdravych jedinci
o Kilasifikace do 2 skupin
@ p = 4005 fMRI promé&nnych

Selekce Klasifikaéni | Klasifika¢ni

promé&nnych metoda pFesnost Pozndmky
- SVM 0.73 Linearn{
- SVM 0.77 Gaussovské jadro

. - SVM 0.73 Sigmoidni jadro

- SVM 0.60 Polynomialni jadro
- NSC 0.75
- LDA 0.77

t statistika LDA 0.77 cca 700-800 proménnych

NSC RDA 0.82 cca 300-400 proménnych
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Vybér relevantnich informaci pro podporu rozhodovéni v medicing

e Uvod
@ Systém SIR

@ Analyza obrazu

Mezindrodni konference o podpote klinického rozhodovanf{
o Unor 2017

@ http://www.euromise.net

— Dé&kuji za pozornost <—
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