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1. HUMANS, HEALTHCARE ETHICS AND Al
—WHY IS HEALTHCARE DOMAIN DIFFERENT?
—WHY IS Al DIFFERENT FROM OTHER TOOLS?
—WHAT IS MEDICAL Al?
— Al ETHICAL CONCERNS & INITIATIVES
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1. HUMANS, HEALTHCARE ETHICS AND Al
—WHY IS HEALTHCARE DOMAIN DIFFERENT?

— Discipline dependence

— Def. Infection CDC

— René Laennec
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Picture by 8photo from https://www.freepik.es/fotos/doctor-estetoscopio
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1. HUMANS, HEALTHCARE ETHICS AND Al

—WHY Al IS DIFFERENT FROM A STETHOSCOPE?

— Aim
— Multi

10

Picture by 8photo from https://www.freepik.es/fotos/doctor-estetoscopio
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1. HUMANS, HEALTHCARE, ETHICS AND Al

— WHAT IS MEDICAL Al?
clinical dataset + ML ?= MEDICAL Al
Solve medical problem with Al+ bioethical approval
Terminology & clinical semantics

Clinical data compilation
Al/ML fundamentals + tailored techniques

Medical validation

11
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1. HUMANS, HEALTHCARE, ETHICS AND Al

AlgorithmWatch is a non-profit research and advocacy organization that is

 ETHICS DEF
committed to watch, unpack and analyze automated decision-making (ADM)
o H I G H L EV E L P P L E S systems and their impact on society.
e

ALGORITHM U e § @ ® A
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G
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—IBM’s principles of trust and transparenc

—@Google’s principles on Al

— World Economic Forum’s principles for ethical Al
—AI4PEOPLE principles and recommendations
—|EEE general principles

T e 12
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1. HUMANS, HEALTHCARE AND ETHICAL Al

- ETHICS GUIDELINES FOR
TRUSTWORTHY Al

HIGH-LEVEL EXPERT GROUP ON

—~ 2019 ot
— High-Level Expert Group of Al (indep.
* X %
group) *x %
— Framework for trustworthy Al * ;H x
* *
* Foundations: 4 Ethical principles * **

(address tensions)

* Realisation of Trustworthy Al: 7 key ETHICS GUIDELINES
requirements (evaluate)

FOR TRUSTWORTHY Al

e Assessment of Trustworthy Al:
assessment List (specific Al apps)

Picture from: 2019-11-18 High-Level Expert Group on Atrtificial Intelligence. Ethics guidelines for trustworthy Al. 13
https://op.europa.eu/en/publication-detail/-/publication/d3988569-0434-11ea-8c1f-01aa75ed71a1
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ETHICS GUIDELINES FOR TRUSTWORTHY Al

— 4 Ethical Principles in the context of Al systems
i. Respect to human autonomy
ii. Prevention of harm
iii. Fairness

iv. Explicability

14
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* ETHICS GUIDELINES FOR TRUSTWORTHY Al

— Developing Trustworthy Al: 7 requirements
i.  Human actions and supervision
ii. Robustness and safety
iii. Privacy and data governance

lv. Transparency

v. Diversity, non-discrimination and fairness
vi. Societal and environmental wellbeing

vii. Accountability

15



UNIVERSIDAD DE

FRAMING TRUST IN MEDICAL Al MURCIA

1. HUMANS, HEALTHCARE AND ETHICAL Al
— USE CASE 1: Conversational agent durmg COVID-19

Trustworthy Al } i leould Qi X Profile ‘

bot

= £ LC\)Q
. . A
Please, let me know a little bit about your current state. Have you

got fever?

| understand. Do you lose your taste or smell? ;5

Ethical Al
= J
4 Ethical Principl . Respect_ for human autonomy QE e
- Prevention of harm You probably have COVID-19, please stay at home and contact us ,B

Acknowledge and address tensions - Faimess in a few days. You can have some Paracetamol o —s
: == o ) BE\A 7 E e
between them - Explicability K/ o o ‘
/ t AS: S 2w
| What was that? ;5 ‘;a BT A
gz b{ Q0 2, 9
% 7) i y N & ) < iacovid19_bot
B o - Username
D Accordlng to the |nformat|on available you likely have COVID, so &
e s o e stay SeTe e e 0 @Q{ 9 Notificati
Requirements ; = - q.u WA Vo _ otifications @)
- Technical robustness and Safew > L;/\?@ Q_é&( < I dlsagree wnh thls diagnosis ., |
; - Privacy and data govemance Al ) e -7
Evaluate and address these continuously f | understand but unfortunately we cannot do anythlng else 10:04 }3) N e Lo, %
throughout the Al system’s life cycle - Transparency @ é ~— = - 2SR )
: - Diversity, non-discrimination and | e Ay Who are yo? 1.0, |
via ’ % P — %
faimess M heh IFigh 'L;@ =
. - s y yname is J. Doe, Iam at the osplta right now. 10:04 ) Cus—
- Sodetal and environmental wellbeing o o ?\I“ o A LY
Technical Non-Technical « Accountability % ([L ; I want to speak with my doctor. ., . |
Methods Methods ' yes, | am Mr. Doe a cllnlcal assistant at the hospital .,
o e wp ﬁ NORRE——
=
Al MODULE ; % “ @ i‘?ﬁ X No no... Please call a doctor ., .
- S —~ e
CONVERSATIONAL am chatting at the hospital, my name is J. Doe a clinical
PLATFORM ssistant. 10i04
H>= S e, N = =4
NLP DECISION MAKING: 9 @ o
INTENT IDENT. more information needed
—
FLOW CONTROL CLASSIGE
- AT HOME
- MEDICAL APPOINTMENT
gl L4 16
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1. HUMANS, HEALTHCARE AND ETHICAL Al
— USE CASE 2: Pneumonia detection from X-rays

Trustworthy Al ’

c SRS - Respect for human autonomy
4 Ethical Principles
« Prevention of harm
Acknowledge and address tensions - Faimess
between them - Explicability CLINICAL .
DECISION Pneumonia
SUPPORT
SYSTEM
7 Key Requirements - Human agency and oversight
- Technical robustness and safety
Evaluate and address these continuously - Privacy and data govemance
throughout the Al system’s life cycle - Transparency
via - Diversity, non-discrimination and y
faimess )
- Sodetal and environmental wellbeing = v ANN
Methods Methods
PACS CLASSIFIER:
: - PNEUMONIA YES
SYSTEM - PNEUMONIA NO

17
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* OUTLINE:
1.
- 2. Al UNDERSTANDABLE IN HEALTHCARE
3.
4.
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2. AIUNDERSTANDABLE IN HEALTHCARE
—LOST IN TRANSLATION O o

BILL MURRAY SCARLETT JOHANSSON

Visualization B|AS

‘)

Machine Learning

TER P@EMBLE
(‘; _:
6) 0
/(/ ‘

Trustworthy
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ser i RANOSFORDCOPPOLA RED RS ™3ROS5 KATZ SIHA UJI’PDIA BEEHSORA COPPOLA

www.lost-in-transl

The new film written and dlrected by Sofia Coppola.
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2. Al UNDERSTANDABLE IN HEALTHCARE

—SOME GENERAL CONSENSUS
* TRANSPARENT Al:

—Expert Rules

—Interpretable models
—Well known in medical field

e BLACK BOX models:

—Random forest
—XGBoost
—ANN and complex architectures (Deep Learning)

e Focus on providing EXPLANATIONS

20
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2. Al UNDERSTANDABLE IN HEALTHCARE
— EXPLANATIONS & XAl
Interpretable

* Explanation methods Machine Learning

A Guide for Making
Black Box Models Explainable

—Model Agnostic vs. Dependant

—Local vs. Global
—Surrogate models

—Example based chiston ol
—Visualizations 000
21

Picture by Ybonne Doinell at https://christophm.github.io/interpretable-ml-book/
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2. AIUNDERSTANDABLE IN HEALTHCARE
—SOME POPULAR XAl METHODS

e LIME [ribeiro2016]

—Model-agnostic

—Local
—Surrogated I’
o + +
—Intuitions . + 1
+ @
+ 4@
| ® .
;] ® 0®
l “
Picture from Figure 3 from [Ribeiro 2016] ] 2
Ribeiro, Marco Tulio, Sameer Singh, and Carlos Guestrin. Why |

should | trust you?: Explaining the predictions of any classifier.

Proceedings of the 22nd ACM SIGKDD international conference on

knowledge discovery and data mining. ACM (2016). 22
arXiv:1602.04938
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2. AIUNDERSTANDABLE IN HEALTHCARE
—SOME POPULAR XAl METHODS

e LIME [ribeiro2016]

1. Select instance of interest from dataset =
2. Perturb dataset + @
. . ]
3. Weight new points : o
4. Build new ML model ! | - o
I e
5. Explain prediction ' + 4@
-H . @
;] ® 0®
I
Picture from Figure 3 from [Ribeiro 2016] | Z z
Ribeiro, Marco Tulio, Sameer Singh, and Carlos Guestrin. Why |

should | trust you?: Explaining the predictions of any classifier.

Proceedings of the 22nd ACM SIGKDD international conference on

knowledge discovery and data mining. ACM (2016). 73
arXiv:1602.04938
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2. Al UNDERSTANDABLE IN HEALTHCARE

—SOME POPULAR XAl METHODS
* SHAPLEY VALUES

—ML is a game (coallitions)

» Feature = Player -
» Prediction = Reward D/
» Game = Task of Prediction
—Shapley Value: How fairly distribute reward btw
features

24
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2. Al UNDERSTANDABLE IN HEALTHCARE

—SOME POPULAR XAl METHODS
* SHAPLEY VALUES

—Given an input, it is the avg marginal contribution of a
attribute value across all possible coalitions.

¢i(val) = b L |;S| _1)!(Uﬂl(5U{xz‘}) —val(S5))
SC {1 P\ {1} e

— E.g. dataset = attr,, attr,, attr, input X
study attr,=val, 2compute all coalitions
attr,=val, + attr,=val,, >4
attr,=val, + attr,=val,, 2V
attr,=val, + attry=val;,, >4

attr,=val, + attry=val;, 2V -
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UNIVERSIDAD DE
MURCIA

2. Al UNDERSTANDABLE IN HEALTHCARE

—SOME POPULAR XAl METHODS
* SHAPLEY VALUES

— Shapley values hard to compute

— Estimation of Shapley values (sampling, MonteCarlo)
—SHAP, Kernel SHAP, Tree SHAP[LundberglLee2017]

Output=0.4

Age=65 —

Sex=F —
BP =180 —
BMI =40 —|

Base rate = 0.1

Picture extracted from
[Lundberg-Lee2017]Scott Lundberg and Su-In Lee. A unified approach to

interpreting model predictions. CoRR, abs/1705.07874, 2017. arXiv:1705.07874.

Output=0.4

Explanation

— Age =65
< Sex=F
— BP =180
— BMI =40
i
Base rate = 0.1

26
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2. Al UNDERSTANDABLE IN HEALTHCARE

—SOME POPULAR XAl METHODS
* SALIENCY MAPS

—Vision: marks region people’s eyes focus first

—XAl: highlight pixels relevant for ANN classification

True Positives: Examples of correct decisions, because there is a in each True Positives: Examples of correct decisions, because there is a in each
image and the system correctly predicted the label image and the system correctly predicted the label

r

horse

Picture from:
[Algaraawi2020] Ahmed Algaraawi, Martin Schuessler, Philipp Weif3, Enrico Costanza, and Nadia Berthouze. Evaluating saliency map explanations for 27
convolutional neural networks: a user study.Proceedings of the 25th International Conference on Intelligent User Interfaces . 2020. ACM. arXiv:2002.00772
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2. AIUNDERSTANDABLE IN HEALTHCARE
— BLACK BOX MEDICINE AND CONCERNS

 Clever Hans phenomenon

—Generalizable model or spurious correlation

Explain the Prediction

Predicted: Wolf Predicted: Husky Predicted: Husky Predicted: Wolf Predicted: Wolf
True: Wolf True: Husky True: Husky True: Wolf True: Wolf

Predicted: Wolf Predicted: Husky Predicted: Wolf Predicted: Wolf Predicted: Husky
True: Wolf True: Wolf True: Wolf True: Husky True: Husky
Oskar Pfungst. Clever Hans (The Horse Of Mr. Von Osten). A Contribution To Experimental Animal and Human Psychology. 1911. 28

Picture from the Blog of Responsible Al Microsoft by John Roach https://blogs.microsoft.com/ai/azure-responsible-machine-learning/
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2. Al UNDERSTANDABLE IN HEALTHCARE
— BLACK BOX MEDICINE AND CONCERNS

e Clever Hans in medicine

— Researchers from Mount Sinai hospital
—High-risk patients detection from x-ray imaging
— Applied outside Mount Sinai

CheXNet
121-layer CNN

» Very low rate predictions
» Why?

@ PLOS | weorcine

Output
Pneumonia positive (85%)

9
£

\

~N

[Amann 2020] Amann, J., Blasimme, A., Vayena, E. et al. Explainability for artificial intelligence in healthcare: a multidisciplinary perspective. 29
BMC Med Inform Decis Mak 20, 310 (2020). https://doi.org/10.1186/s12911-020-01332-6
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2. Al UNDERSTANDABLE IN HEALTHCARE
— BLACK BOX MEDICINE AND CONCERNS
* SALIENCY MAPS

Gradient Grad*Input GuidedBP IntegratedGrad ~ SmoothGrad LRP GradCAM Guided
GradCAM
L o
Clean 1 B &
¥

FGSM W " b
oty

BIM (A
o

caw o W

Picture from 30

[Gu et al 2019] Gu J, Tresp V. Saliency methods for explaining adversarial attacks. arXiv 2019; published online Aug 22. http://arxiv.org/ abs/1908.08413 (preprint).
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2. Al UNDERSTANDABLE IN HEALTHCARE

— BLACK BOX MEDICINE AND CONCERNS
 ARE EXPLANATIONS UNDERSTANDABLE BY DOCS?

LI IVI E o S H P Output =04 Output =0.4
I +1 A 1
++’ : Age =65 —>| k— Age =65
‘ Sex=F — -0. =
'|7 ... .' Explanation — Bex=F
1 BP=180 — — BP =180
,' BMI =40 — — BMI=40
i
Base rate = 0.1 Base rate = 0.1

petal length (cm) <= 2.45
gini = 0.667
samples = 150
value =[50, 50, 50]

Explainer of TreeSHAP explainer

203 ©  Right armow to go one step forwards

bt ® Left arrow to go one step backwards
2,431 ® Upammow

w ® Vtoshow hapley values
2,3.12,4..1\ 342 ®  Escto exil
R ~
o x

etal width (cm) <= 1.75 %ointo
gini = 0.0 P gim‘= 5 .
samples = 50 samples =100
= | . co. N {4, 1, 3,2}
Rl ) value = [0, 50, 50]
The conditional ation of the set is [1. 0. 0.] 1043
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll l,¢,~3,2
The marginal contribution of *2" in this set is [1. 0. 0.] - [1. 0. 0.] = [0. 0. 0.] 18 a/@ 2
o:9:
. 13,42, 1
‘ i K \ -4
3,1,2,4 v 4, 1.Az\2.1,3 w 1,2.41.3‘12‘\1, p.3
S~ e
3 4 v \1,2,43 B

gini = 0.168 v L\ %
samples = 54 ~ 41,23 «\\1,/2%\?.2,4 \ >
value = [0, 49, 5] / . L
1

1,2,3.4 e\\\l

Ribeiro, Marco Tulio, Sameer Singh, and Carlos Guestrin. Why should I trust you?: Explaining the predictions of any classifier. Proceedings of the 22nd ACM
SIGKDD international conference on knowledge discovery and data mining. ACM (2016)
Scott Lundberg and Su-In Lee. A unified approach to interpreting model predictions. CoRR, abs/1705.07874, 2017. arXiv:1705.07874.

Navarro-Nicolas J.A. Explaining Tree SHAP. Undergraduate Thesis. University of Murcia 2021. 31
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2. AIUNDERSTANDABLE IN HEALTHCARE
— XAI DETRACTORS IN MEDICAL Al

* Final users: not the explanations needed

Al Developpers “debugging”

32
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* OUTLINE:
1.
2.
- 3. REGULATIONS FOR THE MEDICAL INDUSTRY
4.
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

— GDPR sensible data protection
— EU initiatives on regulating Al

— EU Medical Device Regulation

34
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3. REGULATIONS FOR THE MEDICAL INDUSTRY
»  GDPR and EXPLAINABILITY CONCERN

- General Data Protection RegUIatiOn 4.5.2016 Official Journal of the European Union L1191
( G D P R ) _n O n d i re Ct i Ve REGULATION (EU) 2016/679 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 27 April 2016

H H th tection of natural ith d to thy ing of I data and on the fi t of such data,

— Harmonize data privacy laws across e (ad repealing Directive 954G/EC (General Data Protection Regulation)
E u r O p e (Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty on the Functioning of the European Union, and in particular Article 16 thereof,

_ E n fo rC e a b I e / a p p I i Ca b I e a S Of M a y Having regard to the proposal from the European Commission,

After transmission of the draft legislative act to the national parliaments,

2 5 t h 2 O 1 8 Having regard to the opinion of the European Economic and Social Committee ('),
]

Having regard to the opinion of the Committee of the Regions (%),

Acting in accordance with the ordinary legislative procedure )

— Right of explanations of Whers:

(1) The protection of natural persons in relation to the processing of personal data is a fundamental right. Article 8(1) of the
I H h H d 1t Charter of Fundamental Rights of the European Union (the ‘Charter’) and Article 16(1) of the Treaty on the Functioning of the
a g O r I t m I C e C I s I O n S European Union (TFEU) provide that everyone has the right to the protection of personal data concerning him or her.
(2) The principles of, and rules on the protection of natural persons with regard to the processing of their personal data should,
whatever their nationality or residence, respect their fundamental rights and freedoms, in particular their right to the protection
Y S e Ct i O n 5 of personal data. This Regulation is intended to contribute to the accomplishment of an area of freedom, security and justice

and of an economic union, to economic and social progress, to the strengthening and the convergence of the economies within
the internal market, and to the well-being of natural persons.

. (3)  Directive 95/46/EC of the European Parliament and of the Council (*) seeks to harmonise the protection of fundamental rights
o CO nt rove rS I a | ) u n C | e a r fro m and freedoms of natural persois in respect of processing activities and to ensure the free pﬂow of personal data betwgeen
Member States.

I ega | S C h O I a rs p e rS p e Ct i Ve . (4) The processing of personal data should be designed to serve mankind. The right to the protection of personal data is not an
absolute right; it must be considered in relation to its function in society and be balanced against other fundamental rights, in
accordance with the principle of proportionality. This Regulation respects all fundamental rights and observes the freedoms
and principles recognised in the Charter as enshrined in the Treaties, in particular the respect for private and family life, home
and communications, the protection of personal data, freedom of thought, conscience and religion, freedom of expression and

PICTURE: GDPR
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0679 35
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

 GDPR and EXPLAINABILITY CONCERN

— Terms not included in this EU regulation
* Explanation right / right of explanation / explainability
 Artificial Intelligence
 Machine Learning
— Terms included in this EU regulation:
* Fairness
* Transparency
* Explanation of the decision

 Automated decision-making

36
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3. REGULATIONS FOR THE MEDICAL INDUSTRY
 EU LEGAL FRAMEWORK OF Al

EUROPEAN

— Ongoing since 2018
— Al might create some risk v
for safety of consumers
and fundamental rights.
REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
— Risk-based legal framework e iy B e e

LEGISLATIVE ACTS

p ro p O S a | (A p ri I 2 O 2 1 ) {SEC(2021) 167 final} - {SWD(2021) 84 final} - {SWD(2021) 85 final}

— Independent of origin of
producer or user.

37
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

* EU LEGAL FRAMEWORK OF Al

— Level: Unacceptable risk

— Al that contradicts EU values is prohibited (Title II, Art. 5)
— Subliminal manipulation resulting physical/psych harm
— Exploiting vulnerabilities resulting in phy/psy harm

— Social scoring by public authorities

— Real-time remote biometric identification for law
enforcement purposes in publicly accessible spaces

38

Picture: from the presentation made by Salvatore Scalzo, European Commission “Proposal for EU Legal Framework” 2022.
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

EU LEGAL FRAMEWORK OF Al

— Safety components of regulated products (e.g. medical
devices)

— Stand-alone Al-based systems for:

e Biometric identification of a person

e Operation of critical infrastructures

e Educational training

 Employment and workers management
e Law enforcement

e Migration, asylum and border control.

e Administration of justice 39
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3. REGULATIONS FOR THE MEDICAL INDUSTRY
¢ =_ JSE CASE 1 .

g [ Wl B L Gy
J —
A I feel wrong 1.0, . |

”W
Please, let me know a little bit about your current state. Have you m@
.

got fever? 10:02

% Yes, Ihave395 10:03 J/
sl
&o /\_/\T\ O~

- No, mytaste is ﬂne mggy/

You probably have COVID-19, please stay at home and contact us 3 L’& « M a ke d ec I S I O n S affe Ctl n g I Ife q u a I Ity

in a few days. You can have some Paracetamol. 10:03
’ﬁ E

] . \@
O Really"w mw/ L
What was that7 10:03
( < \x } %&V‘hylhavecowd? pmJ/‘ Poor explanat|0n
pt\\\x 50 N =

2 According to the information available you likely have COVID, so g

. itis better to stay at home for some days. 1003 } \ ® 525 2

| understand. Do you lose your taste or smell? . 5

8 SN G
— ra A 7 =~ A
@ L]/\\) | dlsagree W|th this diagnosis ., 4
= Y GO "
-‘f I understand but unfortunately we cannot do anything else ., IS @%
5 © e
Q2T Who are yo7 5, Impersonation

i/ Myname is J. Doe, | am at the hospital right now. .,

w g(\\ : | want to speak with my doctor. |, « NO explanat|on

4 yes I am Mr Doe a cllnlcal assistant at the hospital .,

- “right not to be subject to a decision

No no... Please call a doctor ., .
h‘ lam chattlng at the hospltal my name is J. Doe a clinical

Py \ based solely on automated processing”
. assistant. 10:04

—— SN A H>— 3 &C

[ © vessss : ¢ 40
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

— MEDICAL INDUSTRY: STANDARDS & REGULATIONS
* HOW TO MITIGATE RISKS

 FOCUS: quality, safety, effectiveness and performance
* US FDA: Title 21 of Code of Federal Regulations
e EU: 2017/745 MEDICAL DEVICE REGULATIONS

* STANDARDS:

— ISO 13485 Medical Devices (quality systems)

— ISO 14971 Risk management for medical devices

— |EC 62304 Software lifecycle for medical devices

— IEC 60601-1 Programmable electrical medical systems

— |[EC 82304-1 Software as medical devices

— Etc. 41
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

— MEDICAL INDUSTRY: STANDARDS & REGULATIONS

« REGULATION (EU) 2017/745 on Medical Devices (MDR)
— Fully applicable 26/May/2021

— MEDICAL DEVICE DEFINITION (art. Il)

“Medical Device: any instrument, apparatus, appliance, software,
implant, [...] for human beings for one or more of the following
specific medical purposes: diagnosis, prevention, monitoring,
prediction, prognosis, treatment or alleviation of disease |[...].”

42
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

— MEDICAL INDUSTRY: STANDARDS & REGULATIONS

« REGULATION (EU) 2017/745 on Medical Devices (MDR)

SOFTWARE CAN BE MEDICAL DEVICES:

— OPERATING SYSTEMS?

— MANAGEMENT AND ADMINISTRATIVE SOFWARE?

— MEDICAL TRAINING PURPOSES (goal not patients)?

— SOFTWARE CONTROLING MEDICAL DEVICE?

— ALGORITHM POST PROCESSING BIOSIGNAL?

— SOFTWARE POST PROCESSING FOR DATA PREPARATION?
— DIAGNOSIS ALGORITHM?

— TREATMENT ALGORITHM?

43
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3. REGULATIONS FOR THE MEDICAL INDUSTRY

— MEDICAL INDUSTRY: STANDARDS & REGULATIONS
« REGULATION (EU) 2017/745 on Medical Devices (MDR)

— USE CASE 1: MEDICAL DEVICE? CLASS?
— USE CASE 2: MEDICAL DEVICE? CLASS?

g 1;}&) | feel wrong | v.‘
) Ep &
e CLINICAL
- DECISION Pneumonia
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee | ® —

{ o, my taste s fine Q SUPPORT Ii
= SYSTEM
g

- Al MODULE v
& 1undes /\
L S;E CONVERSATIONAL ANN
SN PLATFORM D
:,M NLP DECISION MAKING:
¥ yes, 1am Mi INTENT IDENT. more information needed PACS CLASSIFIER:
L ] .
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SEMINAR: FRAMING TRUST IN MEDICAL Al

Ethical Guidelines
Trustworthy Al
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Contact: Jose M. Juarez

jmjuarez@um.es
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REFERENCES & READINGS

Materials & references of the seminar at:

https://webs.um.es/jmjuarez/trustAlmedicine/
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