A radiologus szerepe a mesterseges
intelligencia orvosi alkalmazasaiban

Mesterséges intelligencia az orvostudomanyban
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How Is Al Used In Healthcare - 5 Powerful Real-World Examples That Show The Latest Advances

Bernard MarrContributor

Robot sebészet — Da Vinci, Heartlander

Virtualis n6vér szolgaltatas -monitorozas, gyors valaszadas
Munkarend, adminisztracio

Dontés és diagnosztikai segitség

Képelemzés
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HEALTHCARE MARKETING ANALYTICS
By Kevin Troyanos, Contributor, CIO | AUG 20, 2018

3 ways artificial intelligence is changing the healthcare industry

1. Diagnozis felallitasanak segitése

2. Marketing

3. A gyogyszerelés be nem
tartasanak csokkentése
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Artificial intelligence in healthcare

From Wikipedia, the free encyclopedia
This page was last edited on 8 October 2018
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Al - No more Radiologists?

My response - | don’t think he understands the rale of a radiologist!
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Robert Schier, MD, a radiologist for Rad
Journal of the American College of Radi
industry.

“The advent of computers that can accui
Schier wrote. “The two currently unansw
to hannen. There are vastlv differina opi

# VALUE-BASED CARE

ARTIFICIAL INTELLIGENC]

Will Cor
Radiolo

Jui 29, 2018 -

By SAURABH J]

There is hope, h;
will AT change h

Borstelmann, a1

Listen to our dis
the Journal of tk
Healthcare Adm

About the autho

Saurabh Jha is «
the Radiology F

TAGS

NEJM
Journal Watch

HOME SPECIALTIES & TOPICS NEWS BLOGS CME SPECIAL FEATURES

SUMMARY AND COMMENT | EMERGENCY MEDICINE, HOSPITAL MEDICINE

f~ ON THE HORIZON

October 22, 2013
Will Robots Replace Radiologists?

Daniel J Pallin, MD, MPH reviewing Chilambkurthy § ef al. Lancer 2018 Oct 11

For some fypes of imaging, the guestion is not whether, butf when.

Modern computers can detect patierns in clouds of data. We are all familiar with this, now that smarphones
use facial recognition. Investigators in India used machine-learning techniques to develop algorithms that

would analyze data from head computed tomography (CT) scans and determine whether intracranial
hemorrhage, skull fracture, or mass effect were present.

Starting with roughly 300,000 CT scans, the investigators set aside 22,000 for validation of the algorithms.
Using the balance of the scans, they used machine learning to derive diagnostic classification algorithms. Then
they tested the accuracy of the algorithms in the sef-aside scans and in two external datasets. To summarize
the results, diagnostic accuracy was very good, with areas under the receiver operating characteristic curves in
the low 90 percents across datasets and diagnoses. Sensitivities were also in the low 90 percents.

COMMENT

Soon, computer programs will be used to cross-check radiologists' diagnoses, and eventually,
radiologists may be replaced entirely by computers for some diagnostic applications.
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WILL RADIOLOGISTS BE REPLACED BY C rruewswire
D KING THE HYPE OF AI News in Focus Business & Money Science & Tech Lifestyle & Health Policy & Public Interest People & Culture
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Arterys Receives First FDA
Clearance for Broad Oncology
e : Imaging Suite with Deep

ara has baen quite a bit of “trash talk” about radiologists being replaced by compl

press and in the medical journals lately. Experts in artificial intelligence and machine Lea rn i n
Ng at Stanford have suggested that radiologists might be easier to replace than the g

5 reasons why the future of radiologists is se

Dr. Eliot Siegel, Professor and Vice Chair Research informatics, University of Maryland

ARTERYS

FDA clearance covers all solid tumors. Initial launch will include Liver Al
and Lung Al oncology software to empower clinicians to quickly measure
and track lesions and nodules in MRI and CT scans

A well-funded startup’s CEO recently suggested that he would love
to replace the “wasted protoplasm” that represents the radiology
profession with a maching learning system.

Ezekiel Emanuel, principal “architect” of the Affordable Care Act
has gone so far as to suggest that radiclogists might be replaced
by computers in the next four to five years. He made his
comments about artificial intelligence in healthcare in his keynote
address at the ACR this spring. He repeated the comments in
recent articles in the New England Journal of Medicine “Predicting
the Future - Big Data, Machine Learning, and Clinical Medicine”,
and in the Journal of the Amearican College of Radiology “The End
of Radiology? Three Threats to the Future Practice of Radiology’.

SAN FRANCISCO, Feb. 15, 2018 /PRNewswire/ -- Arterys Inc,, the leader in intelligent, cloud-based medical imaging
software solutions, today announced its fifth 510(k) clearance from the U.S. Food and Drug Administration (FDA). The
clearance is for the Arterys Oncology Al suite, and is a milestone indicative of the company's momentum in applying Al

to advance medical imaging accuracy and consistency.

As o result of all the unfounded hype, 've been getting letters from
trainees and colleagues. They are concerned about the potential threat of ‘automat
whether they should drop out of radiology or avoid it as a career.

ARTER

P |, For One, Do Not Expect Our New Computer (
Arrive Anytime Soon

This prediction about radiclogists being replaced by computers any time soon or in ¢
premature. In fact, its nonsense. My conclusion is based on my perspective as a rese
past 25 years and my involvernent with major commercial “Artificial Intelligence” (A1)

Here are my top b reasons why the future of radiologists is secure:

1 Machine learning/convolutional neural networks have been successful with very sir
images. But they have not been applied to the far more complex images on a radiog Arterys expands its clinical offerings with two new Al-powered workflows for medical imaging interpretation
volurmetric CT or MRI study. No one is anywhere close to having general succeass appl
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Fogalom magyarazat

Al (artificial intelligence)

e CAD (computer-aided diagnosis)
* ML (machine learning)

* Black box

* Imaging biomarkers

* Radiomics

* Labeled data

* Imaging biobanks



Radiologus szerepe:

* Fejlesztés, iranyvonal

* Pl. mammografia: 6 + 5 + 3 év - program 10000 nagysagrendd
képanyag

e Felelfsségvallalas

* Algoritmusok/tesztek validalasa

» Algoritmusok altal adott eredmény értelmezése, kozlése
* Cimkeézett adatok létrehozasa, ellenOrzése
* Orvosi képanyag-bankok |étrehozasa, ellendrzése



1. Uj diagnosztikai médszer bevezetésének
feltetelel

* Legyen bizonyithatdan
* pontosabb és/vagy
* gyorsabb és/vagy
* olcsébb és/vagy
* hozzaférhetSbb és/vagy
* kevésbé invaziv

* Essentialism vs. consequentialism



Al helye a diagnosztikaban
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Radiologus szerepe:

* Fejlesztés, iranyvonal

* Pl. mammografia: 6 + 5 + 3 év - program 10000 nagysagrendd
képanyag

* Felel6sségvallalas
» Algoritmusok/tesztek validalasa
 Algoritmusok altal adott eredmény értelmezése, kozlése

* Cimkeézett adatok létrehozasa, ellenOrzése
* Orvosi képanyag-bankok |étrehozasa, ellendrzése



2.Radio

23andMe-

Welcome' t

Health Risks (122
# ELEVATED RISKS

ogiai eredmeny értelmezése, koz

YOUR RISK AVERAGE RISK

Coronary Heart Disease
Psoriasis

Restless Legs Syndrome
Exfoliation Glaucoma

Lupus (Systemic Lupus Erythematosus)

l;:

Traits (s2)
REFORT

33.1% 24.4%
15.0% 10.1%
5.2% 4.2%
2.9% 1.0%
1.1% 0.2%

See all 122 risk reports...

RESULT

Alcohol Flush Reaction
Bitter Taste Perception
Blond Hair

Earwax Type

Eye Caolor

Does Not Flush
Can Taste

28% Chance
Wet

Likely Blue

See all 62 traits...

ese

Inherited Conditions (53

REPORT RESULT
Hemochromatosis (HFE-related) Variant Present
ARSACS Variant Absent

Agenesis of the Corpus Callosum with Peripheral Varlant Absest

Meuropathy (ACCPN)
Alpha-1 Antitrypsin Deficiency WVariant Absent
Autosomal Recessive Polycystic Kidney Disease Variant Absent

See all 53 carrier status...

Drug Response (23
REPORT RESULT

Clopidogrel (Plavix®) Efficacy (CYP2C19-related) (Updala Reduced

Abacavir Hypersensitivity Typical
Acetaldehyde Toxicity Typical
Fluorouracil Toxicity Typical
Hepatitis C Treatment Response Typical

See all 25 drug response...
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Radiologiai eredmeény értelmezése, koz

* Viable Tumor Volume=16,23cc

* Necrotic tissue volume=44,8cc

 Molecular markers:
* IDH-mut R132
* 1p19q Codel
* MGMT Methylation 4,85

e Recommended harvesting target=
» 44,8,32,7,18,8




Radiologus szerepe:

* Fejlesztés, iranyvonal

* Pl. mammografia: 6 + 5 + 3 év - program 10000 nagysagrendd
képanyag

* Felel6sségvallalas

» Algoritmusok/tesztek validalasa

» Algoritmusok altal adott eredmény értelmezése, kozlése
* Cimkézett adatok létrehozasa, ellenérzése

* Orvosi képanyag-bankok |étrehozasa, ellendrzése



3. Labeled data

Veserak metastasisa Tud6é adenocarcinoma Kissejtes tiidérak



A labeled data nehézségei a radiologiaban

* Hasonlo betegségek nézhetnek ki killonbozden

* Hasonldan nézhetnek ki kilonb6z6 betegseégek
e Szovettani tipus: benignus v.s. malignus
*Valodi negativ ? (true negative?)

* Klinikai adatok relevanciaja



Buktatok

*Rossz training = rossz eredmeny

» Allandd, kontrollalatlan training — frozen
code
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Buktatok kikuszobolese, szlkitése

* Orvosi felUgyelet

* Az eredmény orvosi ertelmezése
e Labeled data training

* ROl ellendrzes, black box uncover
*Big data, imaging biobanks



European Imaging biobanks

Kang B, et al (2013)
Current status,

" N\ ONCOLOGY challenges, policies,
PERSPECTIVE | \ : :
L e \ and bioethics of
eprint orders, please contact: reprints@futuremedicine.com o
biobanks
Imaging biobanks in oncology: European \ Biobankok
perspective UK -15
Svédo.—-12
Francia—9
Emanuele Neri*' & Daniele Regge’ HO”and — 8
Olasz - 8
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Will Computers Replace Radiologists? Recommendations

14 Cancer Centers, IBM Install
Saurabh Jha, MBBS, MRCS Supercomputer in Clinic
GO gle will computers replace

will computers replace teachers

will computers replace accountants
will computers replace pilots

will computers replace humans

will computers replace translators
will computers replace actuaries
will computers replace pathologists
will computers replace pharmacists
will computers replace lawyers

will computers replace umpires

Al Is Not Just a Sci-Fi Film
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