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Obsah prezentace

« Predstaveni problému a trénovaci mnoziny
» Vysledky dosazené na zakladé riznych pristupu
— Analyza z vysetreni
— Analyza z RTG
— VSe dohromady
— Zjednoduseny interpretovatelny model

« Ukazka integrace vystupu s IS FNOL

« DalSi souvisejici vystupy:
— Rozpoznani infekce s pomoci nositelného zarizeni v prodromalni fazi
— Umela inteligence pro potlaceni Sumu v medicinskych datech
— Detekce nativni varianty SARS-COV-2 v RTG snimich
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Preventivni kortikolécba ano ¢i ne?

* Mozné nezadouci ucCinky
» Ne vSichni pacienti profituji z IéCby

« Je mozne predpovédét, kdo bude z IeCby profitovat?
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Trénovaci databaze

ElS

RTG Spirometrie Krevni obraz Anamnéza + demografické
prvky
101+ pacientt
kde je sporny
vyskyt fibréozy
na plicich

V soucasnosti nejvetsi mnozina na sveté pro jednu
z nejzavaznéjSich komplikaci post-COVID lécby.

2600+ pacient
VEetné vSech vysetreni

Demografickeé info

+ vyhodnoceni zmény stavu po 3 mésicich

Mizera J, Genzor S, Sova M, Stanke L, Burget R, Jakubec P, Vykopal M, Pobeha P, Zapletalova J., The effectiveness of glucocorticoid
treatment in post-COVID- 19 pulmonary involvement, Penumonia, 2024 AlS: Q1, IF:6.000
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Provedené experimenty

* Fyzicka vySetreni + anamnéza \ ‘ . @ g 3
Anamnéz:::fgﬁ

Spirometrie Krevni obraz demografické
prvky

* Rentgenové snimky

« Kombinace Fyzicka vysetreni +
anamnéza + Rentgenoveé snimky

Spirometrie Krevni obraz Anamnéza +
demografické
prvky
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Analyza fyzickych vysetreni

Krevni obraz

Spirometrie

Anamnéza + demografické
prvky

Table 2
Performance comparison of selected machine learning algorithms.

Balanced
accuracy

Method ROC-AUC F1 Precision Recall

Accuracy

61.40% 61.30% 63.33% 59.26%  59.26% 59.26%
70.18% 69.81% 72.10% 66.67%  70.83% 62.96%
73.68% 73.52% 74.69% 71.70%  73.08% 70.37%
70.18% 70.00% 7062%  67.92%  69.23% 66.67%
68.42% 68.15% 6630%  65.38%  68.00% 62.96%
63.16% 61.85% 70.37% 48.78%  71.43% 37.04%
70.18% 70.37% 63.58%  70.18%  66.67% 74.07%
61.40% 61.11% 66.30% 57.69%  60.00% 55.56%
63.16% 62.59% 69.14% 57.14%  63.64% 51.85%




7/51

= VYSOKE UCENI )
r TECHNICKE FAKULTNT NEMOCNICE
V BRNE oLomouc

Zajimava zjisteni

« Kufaci maji vyznamné méné Casto tézky prubéh pro patogen SARS-CoV-2, s tézkym
prubéhem se kuraci do post-COVID léCby dostali méné Casto
« Ztrata Cichu + Zaludeéni problémy => velka pravdépodobnost lehkého prubéhu

« Zeny maiji astgji long-COVID

« V dobé, kdy jeSté nejsou pozorovatelné pfiznaky onemocnéni se zvysi poCet uderu srdce za
minutu o cca 10%, obdobné u jinych virovych onemocnéni (chfipka)

— Mozné kontinualné merit pomoci nositelné elektroniky

. Zivy organismus (nativni, delta, omikron,...), chovani se vyviji
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Analyza RTG snimku

Etapa 10: Vyzkum a vyvoj modull
pro identifikaci infilkovanych
pacientu

Termin splnéni: 04-11 / 2022
Directly from RTG images

Presnost

12.12%

Table 6
Results for classification of different last layers from NN with ML classifiers
Accuracy F1 Pecision Recall Balanced Acc ROC-AUC
Last layer (-1) — Result 1
Random Forest 0.7091 0.6923 0.6667 0.7200 0.7100 0.7240
MLP 0.6727 0.6250 0.6522 0.6000 0.6667 0.70493
Logistic Regression 0.5818 0.3030 0.6250 0.2000 0.5500 0.5387
Decision Tree 0.6364 0.6429 0.5806 0.7200 0.6433 0.6007
k-nearest neighbors 0.6727 0.5500 0.7333 0.4400 0.6533 0.6700
SVC 0.6000 0.5600 0.5600 0.5600 0.5967 05720
AdaBoost 0.5818 0.4889 0.5500 0.4400 0.5700 0.5780
Last layer (-2) — Result 2
Random Forest 0.7091 0.6800 0.6800 0.6800 0.7067 0.6727
MLP 0.7091 0.6023 0.6667 0.7200 0.7100 0.7040
Logistic Regression 0.6727 0.6250 0.6522 0.6000 0.6667 0.6040
Decision Tree 0.5818 0.5818 0.5333 0.6400 0.5867 0.5647
k-nearest neighbors 0.6182 0.4878 0.6250 0.4000 0.6000 0.5833
SVC 0.6000 0.5217 05714 0.4800 0.5900 0.4380
AdaBoost 0.5818 0.4103 05714 0.3200 0.5600 0.6120
Last layer (-3) — Result 3
Random Forest 07273 0.7059 06923 04200 0. 7267 07247
MLP 0.6545 0.4571 0.8000 0.3200 0.6267 0.6413
Logistic Regression 0.6364 0.6154 0.5926 0.6400 0.6367 0.5987
Decision Tree 0.6000 0.6563 0.5385 0.8400 0.6200 0.6160
k-nearest neighbors 0.6544 0.6545 0.6000 0.7200 0.6600 0.6653
SVC 0.5818 0.4889 0.5500 0.4400 0.5700 0.4213
AdaBoost 0.5818 0.5490 0.5385 0.5600 0.5800 0.5407
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Vse dohromady

RTG Spirometrie Krevni obraz Anamnéza + demografické

prvky
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Mezina, A., Genzor, S, Burget, R., Mizera, J. Ometoyv, A., Corticosteroid Treatment Prediction using Chest X-ray and Clinical Data,

Computational and Structural Biotechnology, 2024

AlS: Q1, IF:6.800
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Zjednoduseny model
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Spirometrie Krevni obraz

Anamnéza + demografické
prvky
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 Kontrola klinického
vyznamu

 Presnost: 0,73 %
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Video - doporucéeni postupu Ié€by pacientl s vaznymi
nasledky po onemocnéni Covid-19
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Vysledné
doporuceni
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Rozpoznani infekce v prodromalni fazi

78 % pfesnost pfedpovédi infekce

(zlepSeni SOTA o0 10%)

Classifier Accuracy
XGBoost 0.71
k-NN 0.78
SVM 0.65
Logistic Regression 0.69
Decision Tree 0.50
Random Forest 0.62

Sensitivity
0.72
0.77
0.66
0.69
0.52
0.59

Specificity
0.71
0.80
0.65
0.69
0.49
0.66

COVID-19 Detection - Problem
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r~ RESEARCH IDEA:
IS IT POSSIBLE TO USE WEARABLE ’?
DEVICES TO DETECT THE DISEASE
- ]

IN PRODROMAL STAGE

Skibinska, J., Burget, R., Channa, A., Popescu, N., & Koucheryavy, Y. (2021). COVID-19 diagnosis at early stage based on smartwatches
and machine learning techniques. IEEE Access, 9, 119476-119491.

AlS: Q2. IF: 3.476



FAKULTNI NEMOCNICE"
OLOMOUC

Analyza RTG pro detekci COVID-19

99.81% presnost (nativni + delta)
X dnesni varianty jsou méné agresivni

Ground Truth

Predicitions d “ ‘ \ i | — ‘ ; d
Bacterial Viral ‘
COVID-19 | Normal . "
Pneumonia | Pneumonia o I s Testing
Total Precision Dd(a ; E" [a i
| i ! { Dataset
= - i Labeling
covin-19 | 1878 | 16 0.2 44 194 E ___________________ ' by specialists ﬂﬂfﬂﬂ
98.842% i B! EF‘ |
Raw X-Ray Pre-processing
Normal 0.2 556.4 1.4 25 583 Chest Data i‘m’ﬂv qra
85.547% E“ ------ /
. N e Data
Sadu 12 | s24 7142 1772 e ‘_‘ A“gmcmatio“
Pneumonia 91.175% validation P —
Wl dataset
. iral 0.8 40 95.6 356.6 493 N r_, Lalols ° r q Class
neumonia 32.412% ; Probabilities
Total 190 650.4 1101.4 1100.2 3042 \ | Trained
Recall  96.804% 95.437% 56.670%  72.333% Pre-trained  Fine- -tuning  Model

Joshi, Rakesh Chandra, et al.

Weights

"A deep learning-based COVID-19 automatic diagnostic framework using chest X-ray images."
Biocybernetics and Biomedical Engineering 41.1 (2021): 239-254.

Q2, IF: 5.687 (52 citaci)
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Potlaceni zeber

Potlaceni rusivého pozadi a snizeni rizika prehlédnuti

Original

Kompozitni obraz véetné zeber

* Publikace v pfipravé, vyznamnym zpUsobem pfekonava SOTA



. B 2x Q1
Dekuji za pozornost 2x Q2

+ v priprave
2X SW

Radim Burget, Anzhelika Mezina, Vojtech Myska

©..poc Samuel Genzor, Jan Mizera, Michal Stybnar

OOOOOOO



