Machine learning
For medlcal data

Will doctors be Als with a human touch?
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Prediction of diagnosis _ :

single patient

Just some examples. Precision Medicine
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Garbage-in Garbage-out paradigm

Garbage in
Garbage OUT
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When in doubt, throw it out! Adapted from fMRI 4 newbies



Data Harmonization
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Nalepa et al., 2019
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Which is real?
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Federated Learning

| @ Sending encrypted gradients |
|21 secure aggregation |
|3 Sending back model updates |




Toy Datasets

European Radiology
https://doi.org/10.1007/500330-020-07453-w

COVID-19, Al enthusiasts, and toy datasets:
radiology without radiologists
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Transfer Learning




Transfer Learning

TRAINING FROM SCRATCH




Transfer Learning
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Interpretability

irecords  Table 3 | Performances of the Multi-tree XGBoost classification
nawre, | . overan in discriminating between mortality outcomes using 100-round
Illﬂdmlﬂlﬂtd]]w e T EE] fivefold cross-validation using Supplementary algorithm 1
e Features AUC score for AU score Tor
151¢40.3) training sets (%6} valldation sets ()
. . . . Epidemioiogical fistory, n (%) LDH 9427+ 0.82 9279+ 362
An interpretable mortality prediction model for e ———— O yrohoce  9678:045 5440523
. clster LDH, iymphooyte, 9784+037 95061221
COVID-19 patients i ey : :
Contact with Huanan Saafocd Market 2{0.5)
Undefined contact history 198 (528)
Li Yan ™, Hai-Tao Zhang*", Jorge Goncalves &3, Yang Xiao®, Maolin Wang®, Yugi Guo?, Symptoms on oset, (%)
Chuan Sun?, Xiuchuan Tang®, Liang Jing', Mingyang Zhang®, Xiang Huang?, Ying Xiac®, Haosen Cac’, :; ;’c::”
Yanyan Chen®, Tongxin Ren’, Fang Wang', Yaru Xiao', Sufang Huang', Xi Tan®, Niannian Huang?, Fatigue 14G7)
Bo Jiao®, Cheng Cheng®, Yong Zhang®, Ailin Luc®, Laurent Mombaerts &%, Junyang Jin", Zhiguo Cao 0%, m& :(‘1’:
Shusheng Li©"=, Hui Xu©*= and Ye Yuan 0= Muscular sorenass 208
‘Outcomes, (%)
Survival rate 201 (53.6)
Martality rate 174 (26,43
o Laboratary test (patient s last measursments)
LDH, median {range, G1-Q3) (U 27350 (199.00, S17.75)

ymphacytes, median (range, Q1-03) (%) 14.35(417,2753)
High-sansitivity C-reactive protein {mg1") 263 (20, 9910)
Sodium median {range, (1-Q3) (mmal ) 140.7 (1383,1433)
Chiorine median (range, Q1-03) (mmall’) 1023 (99.53, 105.58)

International normalized ratha (range, Q1-Q3) 110 (102,130} T-0 T 11

Ecsinoghits, median (range, Q1-Q3) (x10°1")  0.02{0.00,0.09) F:2 Fz

Ensinophils, median (range, Q1-03) (%) 0.25(000,150)

Manocytes, median (range, Q1-Q3) (%) 6.25(2.98, 890) Fig. 2 | A decision rule using three key features and thelr thresholds in

Albumin, maan (s.d.) () 3267 (631) absolute value. Murm, the number of patients In a class: T, the number of
e = carrectly classified: F, the number of misclassifed patlents.
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Artificial Intelligence Distinguishes COVID-19 from Community Acquired Pneumonia on Chest CT

Lin Li*™", Lixin Qin™, Zeguo Xu'®, Youbing Yin®, Xin Wang’, Bin Kong®, Junjie Bai®, Yi Lu®, Zhenghan
Fang®, Qi Song’, Kunlin Cac®, Daliang Liu‘, Guisheng Wang®, Qizhong Xu®, Xisheng Fang", Shigin

Zhang', Juan Xia™, Jun Xia**
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Max Poaling

COVID-19 Detection Neural Network (COVNet)



Take home messages

MEDICAL INTERFACE

Al for Health Team work Patient-centered Al




Thank You .

Conta quello che e contabile,

misura quello che e misurabile,
e rendi misurabile quello che non lo e"

—Galileo Galilei
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Thanks!
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CREDITS: This presentation template was created by
Slidesgo, including icons by Flaticon, infographics & images
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