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Science

Pigeons identify breast cancer 'as
well as humans'

©® 20 November 2015
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| The birds were rewarded with food pellets when they correctly identified tumour samples

Benign samples Malignant samples
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| How would you do? These are some of the images shown to the pigeons

After two weeks of training, the pigeons reached a level of 85% accuracy.
Because they successfully identified cancerous tissue from images they had
not seen before, the researchers ruled out rote-learning of the images as an
explanation.




STUDY: LARGE LANGUAGE MODELS SCORES

SUBJECTED TO THE 2023 USMLE STEP 3
» #1 ChatGPT 40 (Open Al): 98%

« #2 Claude 3.5: 90%

« #3 Gemini Advanced (Google): 86%
« #4 Grok (X): 84%

el CHAPGPT DOMINATES MEDICAL EXAM
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What i you change 'decreasing to 'inereasing ?
A 65-year-old man comes to the office because of a 4-month Vo 38 s J = 7

history of increasingly severe joint pain. Medical history is significant

for an acute anterior myocardial infarction 5 years ago. Current A 65-year-old man comes to the office because of a 4-month
medications are metoprolol and 81-mg aspirin. Active and passive history of increasingly severe joint pain. Medical history is significant
motion of the elbow and knee joints elicits pain. A diagnosis of for o a?ute anterior myocardial infarction 5 sl Current.
osteoarthritis is made. The patient says that a colleague of his mec!ucatufan: arclebmetop;o'l(ol anfj .81"“? ?Sp'r"." A:t:e and ~panSlV6
recommended celecoxib to treat his pain. The concerns with adding Jigono t ,e .e o anaee J,omts glelspancihanpse ?

x ; " T s osteoarthritis is made. The patient says that a colleague of his
celecoxib to this patient's medication regimen are related to : e : - 5
inhibiti viich oFHha folicv . recommended celecoxib to treat his pain. The concerns with adding
inhibition of which of the following processes?

celecoxib to this patient's medication regimen are related to
(A) Both cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) inhibition of which of the following processes?
decreasing prostanoid production

(A) Both cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2)
(B) COX-1 decreasing prostacyclin (PGI2) production decreasing prostanoid production
(C) COX-1 decreasing thromboxane A2 production (B) COX-1 decreasing prostacyclin (PGI2) production

(D) COX-2 decreasing prostacyclin (PGI2) production (C) COX-1 decreasing thromboxane A2 production
(E) COX-2 decreasing thromboxane A2 production Aincreasinglprostacyclin (PGI2) production
(E) COX-2 decreasing thromboxane A2 production

The concerns with adding celecoxib to this patient's medication regimen are related to inhibition

§ which of the followi 5 Adding celecoxib to this patient's medication regimen is primarily concerning due to its selective
of which of the following processes?

inhibition of COX-2. This can lead to a reduction in prostacyclin (PGI2) production, which is a

(D) COX-2 decreasing prostacyclin (PGI2) production <& COPPth onswer potent vasodilator and inhibitor of platelet aggregation.™ya patient with a history of myocardial
infarction, this reduction can increase the risk of thrombotic\¢ardiovascular events. Thus, the

Celecoxib is a selective COX-2 inhibitor. COX-2 inhibitors decrease the production of prostacyclin correct answer is:

(PGI2), which has vasodilatory and antiplatelet effects. In a patient with a history of myocardial . . . .

(D) COX-2 increasing prostacyclin (PGI2) production

infarction, reducing PGI2 can potentially increase the risk of cardiovascular events, as it disrupts e

the balance between thromboxane A2 (which promotes platelet aggregation and vasoconstriction) PSP

and PGI2. This imbalance can lead to a higher risk of thrombotic events.

Chat&PT still picks ) even 'though it's incorrect, ond
QP < it had the correct explomo:tion.
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UNDERSTANDING DEEP LEARNING REQUIRES RE-
THINKING GENERALIZATION

Chiyuan Zhang* Samy Bengio Moritz Hardt
Massachusetts Institute of Technology Google Brain Google Brain
chiyuan@mit.edu bengio@google.com mrtz@google.com

Benjamin Recht! Oriol Vinyals
University of California, Berkeley Google DeepMind
brecht@berkeley.edu vinyals@google.com

ABSTRACT

Despite their massive size, successful deep artificial neural networks can exhibit a
remarkably small difference between training and test performance. Conventional
wisdom attributes small generalization error either to properties of the model fam-
ily, or to the regularization techniques used during training.

Through extensive systematic experiments, we show how these traditional ap-
proaches fail to explain why large neural networks generalize well in practice.
Specifically, our experiments establish that state-of-the-art convolutional networks
for image classification trained with stochastic gradient methods easily fit a ran-
dom labeling of the training data. This phenomenon is qualitatively unaffected
by explicit regularization, and occurs even if we replace the true images by com-
pletely unstructured random noise. We corroborate these experimental findings
with a theoretical construction showing that simple depth two neural networks al-
ready have perfect finite sample expressivity as soon as the number of parameters
exceeds the number of data points as it usually does in practice.

‘We interpret our experimental findings by comparison with traditional models.

1 INTRODUCTION

Deep artificial neural networks often have far more trainable model parameters than the number of
samples they are trained on. Nonetheless, some of these models exhibit remarkably small gener-
alization error, i.e., difference between “training error” and “test error”. At the same time, it is
certainly easy to come up with natural model architectures that generalize poorly. What is it then
that distinguishes neural networks that generalize well from those that don’t? A satisfying answer
to this question would not only help to make neural networks more interpretable, but it might also
lead to more principled and reliable model architecture design.

To answer such a question, statistical learning theory has proposed a number of different complexity
measures that are capable of controlling generalization error. These include VC dimension (Vapnik,
1998), Rademacher complexity (Bartlett & Mendelson, 2003), and uniform stability (Mukherjee
et al., 2002; Bousquet & Elisseeff, 2002; Poggio et al., 2004). Moreover, when the number of
parameters is large, theory suggests that some form of regularization is needed to ensure small
generalization error. Regularization may also be implicit as is the case with early stopping.

1.1 OUR CONTRIBUTIONS

In this work, we problematize the traditional view of generalization by showing that it is incapable
of distinguishing between different neural networks that have radically different generalization per-
formance.

*Work performed while interning at Google Brain.
TWork performed at Google Brain.

Pokud 10 % snimkl oznacenych jako pneumonie
obsahuje misto hrudniku obrazky holubu, muze se
model naucCit generalizovat pro irelevantni vzory.

Algoritmus muze napfiklad povazovat 'pefi' za znak
pneumonie a aplikovat tyto naucéené rysy na snimky
hrudniku, coz vede k nepredvidatelnym vysledkim.

Tento druh Sumu narusuje vykonnost modelu a zhorSuje
jeho klinickou pouzitelnost.
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You are an experienced Radiologist
specialising in MRI scans. Please report
this patients scan giving likely causes of
back pain

® cHatcpT
This appears to be an MRI scan of the
lumbar spine. There are notable findings
that could be associated with the patient's
back pain. The most conspicuous feature
is a loss of normal disc height and disc
signal at multiple levels, indicative of
degenerative disc disease. There appears
to be disc bulging, which is most
pronounced at what seems to be the L4-L5
level, potentially causing nerve root
impingement that could lead to radicular
pain. Additionally, there is some degree of
spinal canal stenosis and facet joint
hypertrophy, coptsibuting to the patient's
symptomatolo
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Definice Al systému die Al Act

- Clanek 3, odst. 1 Al Act definuje Al systém jako:
,otrojovy systém navrzeny tak, aby samostatné
vykonaval operace vnimani, zpracovani dat nebo
prostredi, vyvozovani zavéru nebo rozhodovani,

machine

content en\lirontments

pfidemZ mizZe generovat vystupy ovliviiujici designed pl‘ed ICtIONS make

fyzické nebo virtualni prostredi.* A using gata SYSTEMS autonomy
given d o o ns

- Tato definice zahrnuje: and/or ECISIO

» Strojové uéeni (véetné hlubokého uéeni, A !/ier'taurarl‘lng SRR ENtRRCu

uceni s ugitelem i bez ucitele) omandeineg evels 0T influencing

» Systémy zalozené na pravidlech s

(napf. rozhodovaci stromy, expertni systémy) S g Ste m

» Statistické pristupy (napf. Bayesovske objectives

modely)



Vyznam Al v lékarském zobrazovani

Umeéla inteligence (Al) Al/ML-ENABLED DEVICES BY THERAPEUTIC AREA

pF edst avuj e revoluéni p‘I‘I' S’[Up FDA approvals and clearances from1997-2021"
v |ékarském zobrazovani,
zlepsujici schopnost
detekovat abnormality, jako
jsou nadory, zanety nebo
fraktury.

Tzv. decision-support
systémy mohou poskytnout
rychlé, presné a
reprodukovatelné vysledky,
které pomahaji Iékaftiim Cinit
informovanéjSi rozhodnuti.

LEGEND

= Radiology
® Cardiovascular
® Hematology
» Neurology
Ophthalmic
= Clinical Chemistry
= General And Plastic Surgery
» Microbiology
Gastroenterology-Urology
= Anesthesiology
= General Hospital
= Obstetrics And Gynecology
= Pathology
= Dental

Orthopedic
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ances for Al- and ML-enabled devices thro
Leaming (AI/ML)-Enabled Medical De

vices as of 09/22/2021
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Autonomous Radiology Al - too
good to be true?

By Dr Hugh Harvey, Managing Director

Categories: Regulatory (" Clinical )

One of the ‘low-hanging fruits’ of radiology Al has long
been assumed to be separating normal from abnormal

CXR studies.



“Regulations say nothing
about legal liability after all.”

Hardian Health, 2022.



"MV The Medical Futurist Magazine Keynotes Courses Team Impact Research Q -

Artificial Intelligence in Medicine

The Current State Of Almost 950 FDA-
Approved, Al-Based Medical Devices

Given that healthcare is an industry where decisions can literally be a
matter of life and death, the importance of effective requlation can’t be
overstated. Now this is one hell of a challenge even for the most seasoned
professionals.



A

Al je Nnastroj Al joko druhy nazor

pomaha v lekarské praxi, podobné jako a pomoc v rozhodovani v kritickych chvilich,

meritko nebo kalkulacka. nejsme si jisti, jsme unaveni, ocenime pomoc.
Nefunguje sama za sebe autonomne.

Snimky hodnoti lékar.

S ostrazitosti. Nic nepreskakuje.




Shin, Y., Qadir, H. A., & Balasingham, 1. (2018). Abnormal Colon Polyp Image Synthesis Chen, H., Zhang, K., Lyu, P., Li, H., Zhang, L., Wu, J., & Lee, C.-H. (2019). A deep learning
Using Conditional Adversarial Networks for Improved Detection Performance. IEEE approach to automatic teeth detection and numbering based on object detection in
Access, 6, 56007-56017. https://doi.org/10.1109/ACCESS.2018.2872717 dental periapical films. Scientific Reports, 9(1), 3840. https://doi.org/10.1038/s41598-019-
40414~y



Benefity softwaru

R iFozhodnuti komfort v kritickych situacich
> (spéch, nocni sluzba, atd.)

. pomuze v zaucovani
zrychli workflow o ) )
mladsich radiologu

dodava jistotu .=, Prevence zbytecnych
h prehlédnuti




Regulacni ramec: MDR vs. Al Act

Regulaéni ramec: MDR vs. Al Act

Nafizeni (EU) 2017/745 o zdravotnickych prostredcich (MDR)
» Zajistuje bezpeé€nost, vykon a klinickou u€innost zdravotnického prostredku
» Dokumentace zahrnuje klinické hodnoceni, technickou dokumentaci, PMS / PMCEF, atd.

Nafizeni o umélé inteligenci (Al Act, 2024)

» Reguluje Al systémy napfi¢ sektory, s dlrazem na rizika, transparentnost a etiku

» Zavadi rizikové orientovany pfistup — Al systémy pouzivané ve zdravotnictvi jsou typicky klasifikovany
jako high-risk

Souvislost a dopad na vyrobce

» Vyrobce Al zdravotnického prostfedku musi spinit pozadavky obou narizeni

» MDR ma reSit klinické riziko a bezpecnost pacienta, Al Act ma reSit digitalni riziko — napfr. kvalitu
trénovacich dat, odivodnitelnost predikci, moznost lidského dohledu

» Shoda s MDR # automaticka shoda s Al Act



@ Dr. Andreas Schwab @ - 2nd (edited) 2mo -

Your partner for trustworthy medical software and informatio...

Framing it that way is misleading. Al Act requirements will be checked by
notified bodies (NB) during their conformity assessment.

You may receive a separate certificate by your NB, but this is to our -
current- understanding not required. And this is not a cost driver either.

You won't need a ,second CE mark' either.

What will be required is rigorous assessment by your notified body. If you
think that this is an automatism, and that MD/IVD manufacturers can
ignore Al act requirements - you are wrong. And if you tell the story ,you
don't need certification’ without saying that you need a conformity
assessment with NB - you are misleading the audience.

Like - €& 13 | Reply



Kategorizace rizik dle Al Act

High Risk

Most requlated Al systems, as these have
the potential to cause significant harm if
they fail or are misused, e.g. if used in law
enforcement or recruiting.

Minimal Risk

All cther Al systems, e.g. a spam filter,
which can be deployed without
additional restrictions.

Unacceptable Risk

Highest level of risk prohibited in the EU.
Includes Al systems using e.g. subliminal
manipulation or general social scoring.

Limited Risk

Includes Al systems with a risk of
manipulation or deceit, e.g. chatbots or
emotion recognition systems. Humans
must be informed about their interaction
with the Al



Pozadavky Al Act

« SpIlnéni MDR nové nebude stacit pro uvedeni Al systému na trh — vyrobce navic musi zajistit
shodu s pozadavky Al Act

« Zakladni pozadavky pro high-risk Al systémy (c¢l. 8—15):
1. Systém Fizeni kvality (¢l. 17) — pokryva jiz MDR
. Sprava trénovacich, validacnich a testovacich dat (¢l. 10)
Technicka dokumentace (Annex IV) — pokryva jiz MDR
Zaznamy o Cinnosti systému (logging) (¢l. 12) — ¢astec¢né pokryva jiz MDR
Transparentnost a informace pro uZivatele (Cl. 13) — pokryva jiz MDR

Lidsky dohled nad Al systémem (Cl. 14) — ¢astec¢né pokryva jiz MDR

N o o b~ W b

. Robustnost, pfesnost, kyberbezpecnost (¢l. 15) — pokryva jiz MDR



Povinnosti vyrobce high-risk Al

« 1. Systém rizeni kvality (Quality Management System)

» MDR jiz vyZzaduje zavedeni QMS (dle ISO 13485), ktery Ize
rozsifit o specifické oblasti pro Al (napf. sledovani data
management, zménove Fizeni algoritmu, apod.)

« 2. Sprava dat (Data Governance — ¢l. 10 Al Act)

» Dokumentace puvodu dat, prevence zkresleni (bias), validace
relevance pro ucel pouziti

» Castedné pokryto v MDR v ramci preklinickych a klinickych
dikazi a GSPR 17.1-17.2

* 3. Technicka dokumentace (Annex IV Al Act)

» Podobné jako u MDR (Annex II-lll), ale doplnéna o:
= algoritmickou logiku, vybér architektury, adaptaci fizeni rizik
» Mozno navazat na existujici MDR dokumentaci

* 4. Transparentnost a lidsky dohled (¢l. 13-14)

» Systém musi byt vysvétlitelny a predikce oduvodnitelné

» Musi byt zajiSténa moznost lidského zasahu (napf. override Al
vystupu)

» MDR se této oblasti dotyka jen Castecné

+ 5. Post-market monitoring (¢l. 61 Al Act)

» Kontinualni sledovani vykonnosti Al systému v provozu
» V MDR jiz pokryto v ramci PMS a PMCF (€l. 83—-86 MDR) — Ize
vyuzit existujici mechanismy a rozsifit je o Al-specificka data



Problém biasu

Bias v Al modelech vznika z
nerovnovahy, nekompletnosti Ci
nespravného uchopeni trénovacich dat,
skupin pacienta.

Napriklad:

Demografické zkresleni: Modely
strojoveého uceni mohou byt méné presné
u pacientd s tmavsi pleti nebo u starsSich
vekovych skupin.

Klinické zkresleni: Modely strojového
uceni mohou byt méne ucinné pri detekci
vzacnéjSich manifestaci onemocnéni.

GARBAGE IN,

GARBAGE OUT
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CT Provides Best Diagnosis for Novel
Chest CT should be * pnmary screening tool to diagnose Coronavirus (COVID-19)

coronavirus, exper=*~ =~
- SCI ’& N E WS n detect coronavirus in patients before RT-PCR lab

INOMY PACE EXPLORATIO ARCHAEOLOG LEO 0G 810L0G CcS MEL

*N Chest CT Has High Sensitivity for ' g “

Dlagnos1s of COVID-19, Scientists Say

1. 2020 by Ne tatl / Sourc

= i—— ADVANCED SCIENCE

d
med MRI Oncology Ultrasound Molecular Imaging X-Ray Ceactiofem
gtoa
Parts & Service Operating Room cT Women's Health Proton Therapy

Matt O'Connor | February

Diagnostics - Healthcare

A more sensitive test for COVID-19
Chest CT scans diagnose COVID-19 K =

better than lab tests, says study
by John R. Fischer, Senior Reporter | February 28, 2020

€7 | European News | X-Ray
€3 Share ™ Share —

W Tweel



Original Image

CNN activation Map

Normal Pneumonia

Ll l"

Covid-19

Zebin, T., & Rezvy, S. (2021). COVID-19 detection and disease progression visualization:

Deep learning on chest X-rays for classification and coarse localization.
Applied Intelligence, 51(2), 1010-1021



Siddiqi, R., & Javaid, S. (2024). Deep learning for pneumonia detection in chest x-ray images:
A comprehensive survey. Journal of imaging, 10(8), 176.



Plvodni nahled

normal

external device
atelectasis
consolidation
cardiomegaly
fracture
mediastinal widening
pneumoperitoneum
pneumothorax
pulmonary edema
pleural effusion
pulmonary lesion
hilar enlargement

subcutaneous
emphysema
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Strukturovany sum

Model trénovany na datech se Sumem muze
vykazovat zdanlive dobry vykon na testovacich
datech, pokud Sum existuje i v nich. V takovém
pfipadé model neidentifikuje skute¢né
patologické znaky, ale ucCi se korelovat irelevantni
informace se tfidami.

Napriklad:

Korelace pravitka s malignitou: Algoritmus v
dermatologii muze povazovat pfitomnost pravitka v
obraze za znak malignity;,.

Interpretace drenaze jako pneumothoraxu:
Modely tréenované na datech z jednotek intenzivni
péce mohou nespravné interpretovat pritomnost
drenaznich trubicek jako znamku pneumothoraxu.




Pozadavky na vykonnost

» Vykonnost je kli¢ovym parametrem pro posouzeni shody:
» Podkladem je klinické hodnoceni (clinical evaluation)
» Zahrnuje validaci vykonu na realnych datech, v€etné statistického
hodnoceni (senzitivita, specificita, F1 skore, ROC, apod.)

« U Al systému nelze o¢ekavat 100% senzitivitu ani specificitu
» Al systém je statisticky model — vystup je pravdépodobnost, ne
absolutni diagnoza
» Vysledky zavisi na charakteru trénovacich dat, distribu¢ni shodé a | P |
referenéni pravdé

L.
A%&‘?'/ .
7

» Klicova je realna pridana hodnota: vyssi senzitivita nez u juniorniho
radiologa, konzistentnost, rychlost

« Zhodnoceni vykonnosti musi byt kontextualni a komparativni:
» Napf. ,zvySeni senzitivity z 82 % na 91 % pfi zachovani specificity nad
85 %°“, pfipadné srovnani s klinickou praxi, MCMR studiemi nebo jinymi
schvalenymi Al produkty



Popis radiologa:

Na snimku je patrné zhrubnéni
kresby prechazejici v
nehomogenni zastinéni v
levém poli parakardialne, susp.
infiltrativniho procesu.
Pozorovana mirna dilatace
srdec¢niho stinu (KTI=0,52).




carebot

Plice: y liniha Boz mimek Ghly o astré a voiné. Bez
detekovangch latiskowich men v razsahu pik. Piknl kPidla Jsou rozvinuta,

Srdce: Sedednf stin je hrankni $e (KTI = 0.52).

Ostatnl: Bez zndmek zsahi

VYSOKE RIZIKO

KONSOLIDACE PLICNIHO PARENCHYMU (CON)

ZVYSENE RIZIKO
ZVETSENI SRDECNIHO STINU (CMG)

NIZKE RIZIKO 3
ATELEKTAZA (ATE), FLUIDOTHORAX (EFF), LEZE PLICNIHO PARENCHYMU (LES), PNEUMOTHORAX (PNO), PODKOZNI Ce

EMFYZEM (SCE) &5
(MD|

Caretet s.r.o.

. ChestView

CONSCLIDATICN
MEDIASTINAL MASS
NODULE

O Gleamer + chcivics

PLEURAL EFFUSION
PNEUMOTHORAX




Pacient, muz, 73 let,

Ofijat na urgentni prijem
00 padu ze zebriku

se suspekci fraktury zeber







The Most Common Types of Medical Malpractice
Claims

Many instances involving medical negligence can result in harm to patients. No two cases are the
same, but the following are some of the most common medical malpractice situations that result

in injuries and death.
Diagnostic Errors

Most will agree that the first step in treating a medical condition is the proper diagnosis. Getting to
a diagnosis can involve several steps, from a physical examination to diagnostic tests, including x-
rays, MRIs, and bloodwork. But what if there is an error in your diagnosis, and you're unable to

receive the treatment you need?

Diagnostic errors usually include providing a wrong diagnosis, a delayed diagnosis, or no
diagnosis at all. Any of these mistakes can have detrimental consequences on your health. You
may receive unnecessary treatment that can cause a whole host of other medical issues or no
treatment for your condition. Any scenario involving a diagnostic error can result in serious harm

and, sometimes, even death.



- Qxytech

For decision
support

#1 Humerus
Fracture - no

#2 Ulna-radius
Fracture - no

Oxytech.
Bones XR. Fractures
Version: 1.0.0
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carebot

Fraktury: Ve vySetfované oblasti jsou znamky traumatu.
Luxace:

VYSOKE RIZIKO - 1/1

FRAKTURA (FRA)

carebot

Fraktury: Ve vySetfované oblasti jsou znamky traumatu.
Luxace:

FRAKTURA (FRA)

Nedenévse o certifikovany zdravotnicky prostfe]iek.

& venori i @ @ & venori B



carebot carebot

Hustota prsného tkaniva: Hustota prsného tkaniva:

B: Tukovo Zlazovy typ. (MoZny vyskyt fibroglandularnych denzit.) C: Zlazovy $kvrnity typ. (Pozor! Struktdry na snimke médZu zatienit potencidlne malé loZiska.)

.

Nejedna se o certifikovany zdravotnicky prostredek.




Zkrizena randomizovana kontrolovana studie

s Univerzitni nemocnici v Martine

Studie porovnavala hodnoceni radiologu
s vyuzitim a bez vyuziti umélé
inteligenci (Al).

Pét nezavislych radiologti hodnotilo

celkem 540 snimka z rutinni klinické praxe. |

CMG
p=0.027 p=0278 p=0.186 p=0. p=0.001 p=0163 p=0629

Pri vyuziti Al doslo k navySeni senzitivity T s, NSO [, S e
0 14,9 %, zatimco specificita se snizila )
gotze 0 0,7 %.
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| Ground Truth
RAD 1 (Independent/DLAD-Assisted)
RAD 2 (Independent/DLAD-Assisted)
RAD 3 (Independent/DLAD-Assisted)

RAD 4 (Independent/DLAD-Assisted)

RAD 5 (Independent/DLAD-Assisted)




e oo o o e
Ground Truth x v v v
RAD 1 (Independent/DLAD-Assisted) x/x VIV xN I

RAD 2 (Independent/DLAD-Assisted) x/x vV YIN IV

RAD 3 (Independent/DLAD-Assisted) xN YN XN I

RAD 4 (Independent/DLAD-Assisted) VIV @ vIV  xIN' VIV

RAD 5 (Independent/DLAD-Assisted) vIv vIv vIv




Dokumentace die Al Act

» Sprava dat a dokumentace datasett (Cl. 10 Al Act)

— puvod, slozeni, reprezentativnost, opatfeni proti biasu
» Zaznamy o €innosti systému (logging) (¢l. 12)

— automaticky generované zaznamy behem provozu,
auditovatelnost
» Vysvétleni modelové architektury a principu fungovani

— napf. popis pouzitého deep learning modelu, zpusob klasifikace
» Lidsky dohled a override mechanismus (Cl. 14)
» Technicka dokumentace dle Annex IV Al Act

— vCetné navrhu, testovani, robustnosti a metrik vykonnosti Al

Cilem je vyhnout se duplicitam a vytvofit integrovanou
dokumentaci, ktera splni pozadavky obou narizeni.



Notifikované osoby

Kdo posuzuje shodu dle MDR a Al Act?
MDR (Narizeni (EU) 2017/745):

» Posouzeni shody provadéji notifikované osoby (Notified Bodies, NB), které jsou akreditovany pro
zdravotnické prostfedky. Mezi znamé NB patfi napi. TUV SUD, BSI Group, ITC Zlin, CMI.

Al Act (Narizeni (EU) 2024/1689):

» Pro high-risk Al systémy je vyzadovano posouzeni shody tfeti stranou, tedy notifikovanou osobou
akreditovanou pro Al Act. Tyto NB musi splfiovat pozadavky stanovené v €lanku 31 Al Act, vCetné
organizacni struktury, nezavislosti a odborné zpulsobilosti .

Prechodné obdobi:
« Al Act vstoupil v platnost 1. srpna 2024, s postupnym nabyvanim ucinnosti jednotlivych ustanoveni.

« Clenské staty EU nyni pracuji na oznadeni a akreditaci notifikovanych osob pro Al systémy.



.®

ITG

Notified No. 1023
INSTITUT PRO TESTOVANI A CERTIFIKACI, a.s.

Carebot ziskal
certifikaci zdravotnického g oo

No. 24 0097 QR/NB

~
r O t d Quality management system of the company
p S r e u Carebot s.r.o.

Rozdrojovice ev. €. 26, 664 34 irojovice, Czech Republi
SRN: CZ-MF-000033696
is certified in dance with the requi of

REGULATION (EU) 2017/745 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL

on medical devices, Annex IX, Chapters | and lll

@ I\/I D R C e r t i fi ka C e for the following device-range:

Diagnostic software intended for abnormality detection on chest
X-ray images

o Notified Body No. 1023 decl that it has d the quality manag t system of the
M I | I O ny ko r u n above manufacturer in accordance with Annex IX, Chapters | and Ili of Regulation (EU)
2017/745. The quality management system put in place by the manufacturer for the design,
manufacture and final inspection of the products concerned ies with the requi its

of Regulation (EU) 2017/745 and is subject to regular surveillance audits. A detaile
description of the system requi and d d by the
manufacturer is provided in the final report No 803602922/2024, which is issued together

with the present certificate.

&) 11 mésict na schvéleni

Valid from: 2024-03-14
Valid until:  2029-03-13

Previous EU certificate No.: -
Previous EU certificate issue date

() Opraviiuje pUsobit v nemocnicich po celé Evropé B

r
Mgr. Jifi He$
Representative of Notified Body No. 1023

Date of issue: 2024-03-14
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Plice: Jsou pFitomny loZiskové zmény plicnfho parenchymu. Bez zndmek atelektazy. Plicni parenchym je bez zndmek konsolidace. Zevn(
kostofrenické Ghly jsou ostré a voiné. Plicnf kffdla jsou rozvinuta.

Srdce: Srdeénl stin je nezvétSen.

Ostatni: Bez zndmek podkoZniho emfyzému v zobrazeném rozsahu.

LEZE PLICNIHO PARENCHYMU (LES)

ZVETSENI SRDECNIHO STINU (CMG), ATELEKTAZA (ATE), KONSOLIDACE PLICNIHO PARENCHYMU (CON), FLUIDOTHORAX (EFF),
PNEUMOTHORAX (PNO), PODKOZNI EMFYZEM (SCE)

@ Wchozi & &




Implementacni vyzvy a doporuceni

* Nedostatek harmonizovanych standardu (harmonised standards)
» KAl Act zatim neexistuji pIné harmonizované technické normy (napf. k vysvétlitelnosti, datové kvalité,
lidskému dohledu)
» Vyrobci se musi opirat o obecné normy (napr. ISO/IEC 27001, ISO 24029, IEC 62304) a oCekavat jejich

upravy

» Riziko prodlouzeni doby uvedeni na trh
» Nové pozadavky mohou znamenat nutnost pfepracovani dokumentace, rozSifeni validaci a novou
certifikaci
» Omezena kapacita certifikacnich organa (zejména pro Al) miaze vést k delSim ¢ekacim Ihatam, které jsou
jiz dnes dlouhé (cca 12-18 mésicu ¢ekaji doba, cca 12 mésicu proces posouzeni shody).



Doporucéeni pro vyrobce

« Zac€lenit pozadavky Al Act jiz pfri
vyvoji systému (by design)
» Zohlednit vysvetlitelnost, lidsky
dohled a datovou spravu uz pfri
navrhu architektury
» |Integrovat pozadavky Al Act do
stavajiciho QMS (napf. jako soucast
design control dle ISO 13485)
» Vytvorit jednotnou technickou
dokumentaci pokryvajici MDR i Al Act




Al Act prinasi nové povinnosti, zejména v oblastech datové spravy, transparentnosti, lidského dohledu a
robustnosti systému

Vétsinu zakladnich pozadavkl Ize integrovat do stavajicich procesti vyrobce, zejména pokud jsou
postaveny na ISO 13485 a EN ISO 14971

Notifikované osoby pro Al Act zatim nejsou bézné dostupné, je nutné pocitat s prechodnym obdobim a
omezenou kapacitou

Vyzvy:

» Nejasnosti v interpretaci pozadavku Al Act

» Vysoké naroky na dokumentaci, auditovatelnost a mezioborovou spolupraci
» Riziko zpozdéni uvedeni produktu na trh



Dékuji za pozornost




