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Reasoning Foundations of

Medical Diagnosis

Symbolic logic, probability, and value theory
aid our understanding of how physicians reason.

Robert S. Ledley and Lee B. Lusted

The purpose of this article is to ana-
lyze the complicated reasoning processes
inherent in medical diagnosis. The im-
portance of this problem has received
recent emphasis by the increasing inter-
est in the use of electronic computers as
an aid to medical diagnostic processes
(I, 2). Before computers can be used
effectively for such purposes, however,
we need to know more about how the
physician makes a medical diagnosis.

fitted into a definite disease category, or
that it may be one of several possible dis-
eases, or else that its exact nature cannot
be determined.” This, obviously, is a
greatly simplified explanation of the
process of diagnosis, for the physician
might also comment that after seeing a
patient he often has a “feeling about the
case.” This “feeling,” although hard to
explain, may be a summation of his im-
pressions concerning the way the data
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ance are the ones who do remember and
consider the most possibilities.”

Computers are especially suited to
help the physician collect and process
clinical information and remind him of
diagnoses which he may have over-
looked. In many cases computers may be
as simple as a set of hand-sorted cards,
whereas in other cases the use of a large-
scale digital electronic computer may be
indicated. There are other ways in which
computers may serve the physician, and
some of these are suggested in this paper.
For example, medical students might
find the computer an important aid in
learning the methods of differential di-
agnosis. But to use the computer thus
we must understand how the physician
makes a medical diagnosis. This, then,
brings us to the subject of our investiga-
tion: the reasoning foundations of med-
ical diagnosis and treatment.

Medical diagnosis involves processes
that can be systematically analyzed, as
well as those characterized as “intan-
gible.” For instance, the reasoning foun-
dations of medical diagnostic procedurcs
are precisely analyzable and can be sepa-
rated from certain considered intangible
judgments and value decisions. Such a
separation has several important advan-
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'I-Ilive mind’ Al connects groups of radiologists, outperforms specialists or Al
alone

September 11, 2018 | Subrata Thakar | Artificial Intelligence O Q @ @ O

A small group of experienced radiologists, connected by machine learning algorithms that enable them to work together
as a “hive mind,” can achieve higher diagnostic accuracy than the individual radiologists or the machine learning

algorithms alone, according to new research presented on Sept. 10 at the Society for Medical Imaging Informatics in
Medicine (SIIM)’s Machine Intelligence in Medical Imaging conference.

Artificial Swarm Intelligence employed
to Amplify Diagnostic Accuracy in Radiology éﬁ?

https://unanimous.ai/wp-content/uploads/2018/09/ASI-for-Radiology-IEEE-IEMCON-2018.pdf
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Kunstmatige intelligentie China en de VS werken al jaren aan werelddominantie
‘Het gaat om de volgende industriéle revolutie, er staat veel op het spel’
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Big firma, big data

In de gezondheidszorg zien we steeds meer maatwerk op

Paul Souren
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innovatie, zoals 'e-health'.



¢ o \ FDA News Release

FDA permits marketing of artificial intelligence-

based device to detect certain dlabetes related -
eye problems
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Apple Watch Series 4 will have FDA-cleared ECG,
fall detection

This is the first FDA clearance for Apple and pushes the Watch further into healthcare than ever before.

By Jonah Comstock | September 12, 2018 https:/urw.mobihealthnews com SHAREEY 3 nﬂu



How America’s 5 Top Hospitals are Using
Machine Learning Today

Last updated on April 13, 2018 by Kumba Sennaar

m u ¥4 Email https://www.techemergence.com/top-5-hospitals-using-machine-learning/
£\ mal

Despite the massive venture investments going into healthcare Al applications,

there’s little evidence of hospitals using machine learning in real-world

applications.
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Google’'s Masterplan for Healthcare

The Medical Futurist | 8 minute read |
v
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'Amazon begint eigen medische
klinieken voor personeel’

() VR 10 AUGUSTUS, 09:49 BUITENLAND

Verily, Calico, Deepmind, more than 150 patents in life sciences and countless collaborations with
pharma companies. The search engine’s parent company, Alphabet takes its move into healthcare

and medicine seriously. We looked thoroughly at what Google in healthcare looks like.

My Apple health chatbot referred me to the Amazon hospital %
where I got Google drugs
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ADAM: Applied Data Analytics in Medicine

- Digital Health -
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Personaliseren van de Zorg door digitalisering

Digitaal
Ondersteund

Ziekenhuis

eHealth
Oplossingen

2017 en verder

Elektronisch
Patiénten Dossier

2015-2016

2008-2015 éﬁ?



Proeftuin data analytics in de zorg

Het UMC Utrecht heeft het EPD, het live-patiéntenportaal, het Research Data Platform,
de eHealth pilots, dus veel ontsloten data beschikbaar

Essentieel om volgende stap te zetten, data te gebruiken voor verbetering van zorg, nu de
“analytics-technologie” beschikbaar komt?

In opdracht van de Raad van Bestuur
Corporate programma met budget: “proeftuin ADAM”

Met sterke externe partners (bedrijven met data scientists/data analytics ervaring)

s



Multidisciplinaire teams in ADAM W

Gedurende het proces werken patiénten, medisch specialisten en data scientists samen aan oplossingen ADAM

APPLIED DATA ANALYTICS IN MECICINE

@ ©® Wekelijkse project meeting (Scrum) Wee

‘ ‘ start

C X ) Elke 4 — 6 weken Expert sessies
©® ® O Elke 4 -6 weken Patiénten groepen

® O O riots

o0 Veranderkundige meting

Patienten

Medische Experts

Data scientists
Eigenaar pilot %



Projects en externe partners ADAM1
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Project management and impact/change management assessment
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Projects en externe partners ADAM2 M
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Data is de zuurstof voor het hele zorgcontinuiim van de patiént

Data
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Data om de Data is onzin, het gaat om de Inzichten en uiteindelijk de Waarde

1 2 3 4
DATA INZICHTEN ACTIE WAARDE
—> — R
S © S
e.g. < hartslag data> < geen hartslag meer> < reanimeren > < (mogelijk) leven gered>

Kwaliteit van de Data is essentieel: weet wat je hebt, zorg voor de context

s
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Veranderma nagement - noodzakelijk en verwacht voor implementatie* -

OBSERVATIES ‘CHANGE READINESS’ << >> VERANDERMANAGEMENT VERWACHTINGEN

Waarom doen we dit?
Voor wie is de innovatie?
En wat levert het op?

COLLEGA'S

» Betrokkenheid, nieuwsgierig, bereid om
buiten gebaande paden te acteren

* Ervoor open staan

Wat als de data of het

advies niet klopt?
UZELF

¢ Positief kritisch meedenken

Werkt de innovatie? L. .
* Voortouw in uitdragen en uitleg geven

En hoe moet ik het gebruiken?

AFDELINGSHOOFD

* Voorbeeld, engagement en motiveren
stafleden

* Tijd vrijmaken voor goede implementatie

Ik zie veel voordelen voor patiénten,
de organisatie en zorgprofessionals.

Ik zie dat analytics mij potentieel kan

ondersteunen in mijn dagelijks werk RAAD VAN BESTUUR

* Stimuleren, geld, investering in infrastructuur

Als mijn leidinggevende er in gelooft / o X
* Faciliteren en uitdragen

inspireert / faciliteert ga ik graag mee in
de verandering

* Uitkomst veranderkundige meting onder (bij de ADAM-projecten) betrokken zorgprofessionals



Personaliseren van de Zorg - Samenvatting -

@ Investeren in “Digitale Gezondheid” en opbouw competentie is nu belangrijk

Data is cruciaal: context - medische kennis - waarde creatie

% Splendid isolation won’t do




Data analytics in de zorg
Hype, Revolutie of Evolutie?



