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Kunstig intelligens
redder liv - legenes nye
superkrefter -

Ishita Barua
Livy Health




Det fgrste tegnet pa
menneskelig sivilisasjon?



Et tilhelet larben

Margaret Mead, amerikansk antropolog Utgravninger av femur (larbenet - det lengste benet i menneskekroppen)

Illustrasjoner: Britannica (venstre), The New York times (2011) (hgyre)



Kunstig intelligens i helsevesenet gjennom et livsigp

Klinisk Virtuelle Persontilpassede

beslutningsstgtte helseassistenter helseapper MRV NI

Sensor- Helse- Presisjons-

Chatbots Bildediagnostikk

gjenkjenning teknologi prioritering Medisinering  Prognose

medisin

Illustrasjon: Modifisert fra Debbie Maizels/Springer Nature



Data sprer seg raskere enn sykdom

2014 2016 2019 2020

EBOLA

Accurately predicted the
global spread of Ebola virus
disease-during the largest
outbreak in history.

Kamran Khan, founder and CEO of BlueDot. (Photo by Jorge Uzon / AFP) (Photo by JORGE UZON/AFP via
Getty Images) JORGE UZON

ZIKA

Accurately predicted a local
outbreak of Zika virus in
Florida six months before it
occurred.

COVID-19

Alerted clients of the COVID-
19 threat five days ahead of
the World Health
Organization.

COVID-19

Published the world’s first
peer-reviewed study on
COVID-19, accurately
predicting its early
international spread.

2022

MPOX

Inferred the true burden of
Mpox disease in-West Africa
during this global health
emergency.

Illustrasjon: Bluedot.global
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Hubei Women and Children Hospital
Provided to ABC News

Wuhan Tianyou Hospital
Provided to ABC News




MANGEL-REKORD: Antallet mangler p& legemidler har nddd en ny rekord i 2016.Bildet er av en t\\feldlg hyHe pé et norsk apotek. Foto:
Foto: Krister Serbe VG

Rekordmangel pa medisiner i
Norge

Hittil i ar har det veert tomt for 164 ulike medisiner i Norge, og fortsatt mangler
enkelte viktige legemidler ved norske apotek og sykehus.

EN DEL AV WATCH MEDIA

MED U & ATCH W FEBR
1. FEBRUAR 2024
LEGEMIDLER & BIOTEK MEDTEK & LAB E-HELSE | ;i=«l'/B5:][[eff 8 le]Hy)| (¢! KARRIERE & ARBEIDSLIV

1912.2022 | k. 11:30 REGULERING & POLITIKK

Felleskatalogen-direktoren: - Uheldig at
legemidler merkes med mangel nar de
egentlig finnes pa lager

- Det er uheldig, bade for legemiddelfirmaene og de som skal forholde seg til

informasjonen i Felleskatalogen, at legemidler merkes med legemiddelmangel,

nar de egentlig finnes pa lager.

SCI
AM

Hurricane Maria Takes a Toll on Global Medical Supplies

OCTOBER 25,2017 | 3 MIN READ

Hurricane Maria Takes a Toll on Global Medical
Supplies

About 8 percent of the medicines Americans take come from Puerto Rico

BY ADAM ATON & E&E NEWS

‘ﬂftenparte]l Nyheter Oslo Meninger ~ A-magasinet  Vink E-avis

Stor mangel pa legemidler i ar. Dette
lageret kan hjelpe oss ut av knipen.

2022 ser ut til 4 bli aret med mest legemiddelmangel noen gang. Et nasjonalt
beredskapslager ble etablert under pandemien. Det skal sgrge for at Norge har
nok av de viktigste legemidlene i inntil seks maneder.




Forsyningskjeden for legemidler




Legemiddelutvikling med kunstig intelligens:
Oppdagelsen av nye antibiotika

Penicillin — 1928
(Alexander Fleming)

Image: St. Mary’s Hospital Medical School

Talent vs. flaks

X

Halicin - 2019 (MIT)

Halicin

\ Discovered by Al

Abaucin - 2023 (MIT)

Image: Collins Lab, MIT

HNw_ S8
T T

Image: Liu G. et al, Nature Chemical Biology (2023)



Legemiddelutvikling med kunstig intelligens

* AlphaFold kan forutsi 3D-
strukturen til mer enn 200
millioner proteiner med hgy
ngyaktighet

* Biologiens «hellige gral»
DeepMind

* Raskere og billigere
legemiddelutvikling




Kunstig intelligens som forklarer mutasjoner

A hidden figure in the story of ’ Fall picks to read, visit, Global exposure to contamination
blockbuster obesity drugs p.1274 watch, and play p.1278 from metal mines p.1345

All possible 71 million human missense variants

R D AlphaMissense predictions:

Z AVAAAS

- L]
PREDICTING = = SClence CurrentIssue  First release papers  Archive  About Vv Submit manus
A2 L

57%
Likely benign

‘ 32%
=M 4. = HOME > SCIENCE > VOL.381,NO.6664 > ACCURATE PROTEOME-WIDE MISSENSE VARIANT EFFECT PREDICTION WITH ALPHAMISSENSE
Deep learning forecasts impact .4 T . .
of human missense variants _ RESEARCH ARTICLE = MACHINE LEARNING f ¥ in & % = 11%
= Lo ] 1
Pp. 128441303 Uncertain

Accurate proteome-wide missense variant effect pre-
diction with AlphaMissense

r
o

JUN CHENG () , GUIDO NOVATI, JOSHUA PAN, CLARE BYCROFT (), AKVILE ZEMGULYTE, TAYLOR APPLEBAUM ALEXANDER PRITZEL, LAl HONG WONG, .
Human annotations:

MICHAL ZIELINSKI [...], AND ZIGA AVSEC +6 authors | Authors Info & Affiliations

SCIENCE - 1¢ - DOI: 10.1126/science.adg7492

~6% seen in humans

~0.1% confirmed
by human experts

lllustration (right): Google DeepMind, Z. Avsec and J. Cheng, 2023



Rehabilitering med kunstig intelligens

o _ _ Anatomical Magnetoencephalography imagery ; izati
Cortical implants incorporating 2 x 64 channels localization > (right hip flexion attempt) —* Flostoperative lacalization

i R LR L iR

Electrocortico- _ ; - ' . ) ——
graphy e ‘ - \ % D il £

[ Cortical

Lesion

Wearable processing unit
Receive neural data i i Coronal
Extract spatial, temporal and
spectral features to predict
motor intentions

Send updated stimulation
commands

Targeted
epidural
electrical
stimulation

Magnetic resonance
imaging and computed
tomography scan

Calculated optimal
localization

Selective
activation
of muscles

o

entry zones

Stimulation «——— Processing «—— Recording
Dorsal root
segments

~ —— Vertebrae ——
Spinal cord

16 8lgctrodes Sagittal

16 electrrodes paddle lead
targeting dorsal roots entry zones

Lorach, H. et al. Walking naturally after spinal cord injury using a brain—spine interface. Nature (2023)









pyrisikosystemer
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Some people think football is a
matter of life and death. | assure

you, it's much more serious than
that.

— Bill Shankly —




Al som dommer

The Hawk-Eye

system
IN

Murray favours Al replacing human line judges

Two-time Wimbledon champion says ‘big mistakes’ cost him place in third round

Blathnaid Corless
7 July 2023 -+ 10:43pm

Last year's champion, Novak Djokovic of Serbia, at Wimbledon 2023 MIKE HEWITT/GETTY IMAGES




Gullstandarden: Hvem har endelig beslutningsansvar?

Illustrasjon: DALLE-2



Utfordringer ved implementering av GenAl

Generell feilrate gar ned (men vi gjgr nye typer feil)

* Frykten for reputational
damage (dommere lar vaere a
intervenere)

* Defensive medicine:
overdiagnostikk og
overbehandling

Novak Djokovic became embroiled in a row with umpire Carlos Ramos



Utfordringer ved implementering av GenAl

Automatiseringsbias

 Overdreven tiltro til maskiner

* Automation bias vs. leeringseffekt

European Journal of Radiology
Volume 167, October 2023, 111061

RADIOLOGY

Norwegian radiologists’ expectations of ansett som hgy blant 47%
artificial intelligence in mammographic
screening — A cross-sectional survey

Risiko for
automatiseringsbias ble

ELSEVIER

Marit A. Martiniussen ®, Marthe Larsen ©, Anne Sofie F. Larsen % Tone Hovda 9,
Henrik W. Koch ©f, Atle Bjgrnerud 9", Solveig Hofvind ¢ © =




Fremtidens helsevesen

* Persontilpasset
* Pasientsentrert
Al-forsterket

NB! «Do no harm»
NB! Kliniske studier

Illustrasjon: DALLE-2



Takk for meg!

ISHITA BARUA

KUNSTIG
INTELLIGENS
REDDER LIV

itbarua@gmail.com
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