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Vyuziti Al ve zdravotnictvi

Martin Mdjovsky, Martin Cerny, David Netuka

Uméla inteligence v medicine

buzzwords — Al — machine learning — neural networks
,inteligence”? (weak Al), ,,neurony“?
prekvapeni? kreativita, empatie, pfirozeny jazyk
klasifikacni Al - analyza obrazu (image recognition)

popis RDG snimk, analyza histologickych preparat
generativni Al (napf. natural language processing)

GPT-4 odpovi spravné na 90% otazek z USMLE
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Automaticky popis RTG hrudniku

Pilotni studie pouZitelnosti automatického popisu rentgenovych snimkd hrudniku v podminkach

polni nemocnice (experiment)
V polnich nemocnicich ROLE 2LM chybi radiologové, presto jsou pofizovany RTG snimky.
Regeni: VyuZiti strojového uceni pro automaticky popis rentgenovych snimk

Cil: Zlepsit presnost diagnostiky u lékard pracujicich bez asistence radiologa

Metodika

Ucastnici: 10 lékaidi z rznych obor(i (ARO, CHIR, ORT).
Data: 159 anonymizovanych rentgenovych snimkd hrudniku.
Postup hodnoceni: Srovnani diagnostické presnosti s a bez podpory automatického popisu.

Model: Lunit INSIGHT CXR — software zaloZeny na Al pro detekci abnormalit.
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CALITIOR: Mo ey

CASE REPORT

Abnormality Score 93

Finding Thr Score  Location

Atelectasis 78 Rt lower

Consolidation 59 Rt lower
Nodule 30 Rt lower

Pleural Effusion 93 right

Vysledky

Primarni vysledek: Vyssi diagnosticka presnost s podporou Al (0 9,4%, p<0.001)
Sekundarni vysledky: Rozdily mezi specialisty (ARO vs. ostatni) signifikantni
rozdily v diagnostice akutnich a neakutnich stavl nesignifikatni

Vyznam: ZlepSeni kvality péce v polnich nemocnicich typu ROLE 2LM
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Automaticka segmentace
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Automaticka segmentace

Cilem studie bylo vyvinout plné automatizovany systém pro segmentaci hypofyzarnich

adenomU z MRI sken(, nezavisly na protokolu a bez interakce uZivatele
MRI skeny 394 pacientl (1.5T a 3T systémy, rizné protokoly).

Model segmentace klasifikoval pixely do ¢tyr tfid: nador, karotida, normalni hypofyza, pozadi.




07.10.2024

Vysledky

a) Co-registration b) Cropping c) Standardization d) Slice extraction

Automaticka segmentace

‘Model pro vybér fezu dosahl 82,5% presnosti, 88,7% citlivosti a AUC 0,904.

Validace na 28 pacientech: Dice koeficienty 0,910 pro nador, 0,719 pro karotidu, 0,240 pro
normalni hypofyzu.
71,4% vysledk( hodnoceno expertem jako presné, model generalizoval napfic rznymi

protokoly.




Generativni Al - LLM
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Pre-training
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LLMs v praxi

LLMs v klinické neurochirurgii LLMs pfi psani odborného textu
extrakce dat podvodné ¢lanky
prevod nestrukturovanych detekce generovaného textu
dat tvorba élankd
analyza dat . abstract
chatboty pro pacienty : review article
statistika
tabulky

Extrakce dat ze zdrav. dokumentace

elektronicky zaznam pacienta — velké mnoZzstvi prevazné nestrukturovanych dat
retrospektivni studie — potieba extrahovat data

¢asové narocné, vyzadujici mnoho lidskych zdroj(

provedli jsme prospektivni studii, ktera analyzuje potencial LLM v extrakci dat

predbézné vysledky a
L] U&.
it




Extrakce dat - metodika

vsichni hospitalizovani pacienti v priilbéhu 1 mésice

informovany souhlas

manualni extrakce vs. ground truth

rdzné typy otazek (Ano/Ne, numerické, vybér z moznosti, text), celkem 35

zdznam pacienta — prijmova/propoustéci zprava, dekurzy, operacni protokol, Iéky,

oSetrovatelské zpravy...

anonymizace zaznamu pacienta

modely byly instruovany, aby odpovidaly ve strojoveé citelném formatu JSON
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Extrakce dat — metodi

ka Il

223 patients

hospitalized

during the enrollment period

196 patients

were eligible

for inclusion

27 patients we ineligible:
26 unable to consent
1 < 18 years

176 patients
informed

gave written
consent

20 patients declined to
participate

172 patients were included

4 patients were not
discharged within 7 days
after enrollment period
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Extrakce dat - limitace

cestina
limitovana kvalita nasi dokumentace
limitovany pocet testovanych model(

rychly vyvoj LLMs

Podvodné clanky

jaké jsou soucasné moznosti jazykovych modell pfi tvorbé odborného medicinského textu?
ChatGPT 3 od OpenAl (od 11/22 zdarma)
kompletné vytvoreny ¢lanek pomoci ChatGPT (falzum)

prompt: “Suggest relevant RCT in field of neurosurgery that is suitable for aim and scope of PLOS Medicine and would

have high chance of acceptance.”

téma: DBS u pacientl s farmakorezistentni depresi

vytvoreni celého ¢lanku, ve. tabulek a citaci JOURNAL OF MEDICAL INTERNET RESEARCH Mijovsigetal
Original Paper

velmi vérohodny vystup (vC. statistiky i odborné stranky)  artificial Intelligence Can Generate Fraudulent but
Authentic-Looking Scientific Medical Articles: Pandora’s Box Has
Been Opened

Martin Mijovsky', MD, PhD; Martin Cerny', MD; Mat€; Kasal’, MD; Martin Komarc', MD, PhD; David Netuka',
MD, Prof Dr
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GPT output

Participant Characteristics:

A total of 60 participants were randomized to receive active DBS (n=30) or sham stimulation (n=30). The mean age was 48.3
years (standard deviation [SD]=8.1) and the mean duration of illness was 15.7 years (SD=6.9). The baseline demographic and
clinical characteristics were similar between the two groups (Table 1).

Primary Outcome:

The mean change in HDRS score from baseline to 6 months post-surgery was -13.4 (95% confidence interval [CI]: -15.9 to -
10.9) in the active DBS group and -3.2 (95% CI: -6.1 to -0.4) in the sham stimulation group (adjusted mean difference, -10.2;
95% ClI: -13.4 to -6.9; p<0.001) (Figure 1 and Table 2).

Secondary Outcomes:

The response rate was significantly higher in the active DBS group (73.3%) compared to the sham stimulation group (20.0%)
(p<0.001). The remission rate was also significantly higher in the active DBS group (53.3%) compared to the sham stimulation
group (6.7%) (p<0.001)(Table 3).

Adverse Events:

There were no serious adverse events related to the DBS surgery or stimulation. Mild to moderate adverse events were reported
by 5 participants (16.7%) in the active DBS group and 4 participants (13.3%) in the sham stimulation group, including
headache, nausea, and dizziness (Table 4).
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Podvodné clanky

prekvapivé dobry vysledek
revize neurochirurgem, psychiatrem, neurochirurgem

bez vaznych chyb

Limitace

JOURNAL OF MEDICAL INTERNET RESEARCH

nékteré citace chybné Orisinal Panar

nenf clinicaltrials.gov registrace Artificial Intelligence Can Generate Fraudulent but

Been Opened

Méjovsky et al

Authentic-Looking Scientific Medical Articles: Pandora’s Box Has

Martin Méjovsky', MD, PhD; Martin Cemy', MD; Mat&j Kasal’, MD; Martin Komarc™*, MD, PhD; David Netuka',

MD, Prof Dr
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Cedtina

SHORT COMMUNICATION KRATKE SDELENI

dol 10.48095 /cccsnn2023201

Analyza souboru pacienti s poranénim hlavy
a obliceje pfi urazech na kolobézkach v letech
2010-2022 o3etienych v Ustfedni vojenské
nemochnici v Praze

Analysis of a patient group with head and facial injuries in ___tETTER TO EDITOR DOPIS REDAKC
treated at the Central Military Hospital in Prague from 201i R

Uméla inteligence pfi tvorbé odborného
medicinského textu — dobry sluha, ale zly pan

Artificial intelligence in medical writing — a good servant,
but a bad master

Detekce generovaného textu

reakce? Poptavka po dektektorech
univerzity i vydavatelé

rada volné dostupnych/placenych/experimentalnich algoritm

Al Content Detector (Updated version)
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Detekce generovaného textu

deklarovana presnost:

Al Tools Reliability
GPTZero 85% — 98%
Copyleaks 99.12%
Originality 94%
Turnitin 96%-98%

neni podporeno dikazy

Detekce generovaného textu

Check For Al
Compilatio

Content at Scale
Crossplag

DetectGPT

Go Winston

GPT Zero

GPT-2 Output Detector Demo
OpenAl Text Classifier
PlagiarismCheck
Turnltin

Writeful GPT Detector
Writer

Zero GPT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Accuracy

Weber-Wulff et al. 2023
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Perfect detection of computer-generated text is impossible
(Majovsky M, Cerny M, Netuka D, Mikolov T)

- komentar ve spolupraci s Tomasem Mikolovem

. skepticky pohled na mozZnost spolehlivé detekce generovaného textu

Cell Fle;_wrls )
Physical Science ¢ CellPress

OPEN ACCESS

Perfect detection
of computer-generated text
faces fundamental challenges

Martin Majovsky,”* Martin (':Emy,‘ David Netuka,” and Tomas Mikolov?

Perfect detection of computer-generated text is impossible
(Majovsky M, Cerny M, Netuka D, Mikolov T)

Algoritmicka detekce — zasadni chyba: pokud Ize vytvorit generatorovy jazykovy model (G) a zaroven diskriminator (D), ktery
urci, zda text pochazi od ¢lovéka nebo z generatoru, pak Ize diskriminator okamzité pouzit ke zlepseni kvality vystupu

generatoru, ¢imZ se diskriminator stava nedcinnym (generative adversarial network)
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| Martin Majouskj, ' Martin Cerny, David Netuka," and Tomas Mikolov?

/ e
Cell Reeorts . human text
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ZlepsSeni recenzniho fizeni

Co lIze udélat? Neexistuje jedno zazracné reseni..

Verejné poskytovani anonymizovanych zdrojovych datovych sad

Precizni proces recenzovani. Respektovani vydavatelé by méli klast dliraz na kvalitni proces
recenzovani vybérem a vzdélavanim Spickovych recenzentl. (systém odmén pro recenzenty?)
Prisna eticka pravidla na Urovni vydavatel(

Prisna etickda pravidla na Urovni akademickych instituci

Tresty pro védce, ktefi se dopusti etickych pochybeni

Vybér divéryhodnych ¢asopist a autor (mohlo by to vést k Upadku predatorskych ¢asopist?)

Al Is Changing the Landscape of Academic Writing: What Can
Be Done? Authors’ Reply to: Al Increases the Pressure to

Overhaul the Scientific Peer Review Process. Comment on
“Artificial Intelligence Can Generate Fraudulent but
Authentic-Looking Scientific Medical Articles: Pandora's Box Has
Been Opened”

LLMs pri psani odborného textu

LLM mohou byt zapojeny do celého procesu:
. sbérdat

. analyza dat vCetné statistiky

. priprava rukopisu

. vyhledavani relevantni literatury
. tvorba abstraktu

. editace anglického jazyka (pravopis, plynulost textu...)

diivod? — USPORA CASU!

16
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Statisticka analyza

10 Kaplan-Meier Survival Curves by Type of Surgery

Biopsy
—— Radical Resection
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Budoucnost?

jazykové modely budou (jsou) vyuzivany v mediciné v mnoha aplikacich (reserse, tvorba

manuskriptu, jazykova korektura, statistika, extrakce dat z NIS, klinicka préce....)

doménoveé specifické modely?

analyza obrazu (RDG, patologie, operacni rana, dermatologie, endoskopicky obraz, EKG, EEG...)
analyza zvuku (poslechovy nalez, psychiatrie)

personalizovana medicina

technologie je dostupna - prekazka - regulace — etické a pravni aspekty
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