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Intervention studies and implementation of

Al

Acronym 1D
ScreenTrustCAD NCT04778670

Al-ROL NCT05048095
AIM-RO Reg. pending
Al-STREAM NCT05024591
AITIC NCT04949776
MASAI NCT04838756

ScreenTrustMRI NCT04832594

Source: Clinicaltrials.gov, February 15,2023

Controlled implementations
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Start-End n

Apr21-Jun22
Oct21-Feb22
Jul23-Dec24
Feb21-Dec22
Jul21-Jun23
Apr21-Nov24
Apr21-Jun23

Nov 21-
Nov 22-

55,581
15,500
60,000
32,714
27,000

Al Use Case

Al independent reader

Al safety net

Al triage to 1 or 2 readers

Al reader aid

Al triage to 1 or 2 readers
100,000 Al triage to 1 or 2 readers
1,400 Al selection for MRI

Country

Sweden, Stockholm
Sweden, Link6ping
Sweden, Link6ping
Korea

Spain

Sweden, Skane
Sweden, Stockholm

Al triage to 1 or 2 readers Denmark
Al triage to 1 or 2 readers Sweden, Varmland



MASAI, Skane

THE LANCET
Oncology

ARTICLES | VOLUME 24, ISSUE 8, P936-944, AUGUST 2023 Y. Download Full Issue

Artificial intelligence-supported screen reading versus standard double reading
in the Mammography Screening with Artificial Intelligence trial (MASAI): a
clinical safety analysis of a randomised, controlled, non-inferiority, single-

blinded, screening accuracy study

Kristina Ldng, PhD 2 o Viktoria Josefsson, MD « Anna-Maria Larsson, PhD e Stefan Larsson, PhD e Charlotte Hogberg, MA «

Hanna Sartor, PhD ¢ etal. Show all authors

Published: August, 2023 « DOI: https://doi.org/10.1016/S1470-2045(23)00298-X
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MASAI, Skane

Screening Workflow and Al implementations

Increase /maintain detection Reduce false pos recalls Reduce benign biopsies

o

Mammo Ultrasound

Biopsy
Diagnosis
:é Patholog
y
Independent Assessment Consensus Discussion Diagnostic Work-Up

Neg.

Less reliable mammography -> Supplemental imaging
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Intervention group Control group
(n=39996) (n=40024)
Early screening performance
Number of recalls 861 817

Recall rate, %

Number of screen-
detected cancers

Cancer-detection rate,
per 1000 participants
screened

False positive rate, %

Positive predictive
value of recall, %

Workload

Number of screen
readings

Number of consensus
meetings

Consensus meeting rate

2:2% (2:0-2-3)
244

6-1(5-4-6-9)

1.5% (1-4-1-7)

283% (25-3-31-5)

46345

1584

40% (3-8-4-2)

Data are n or point estimate (95% Cl).

2:0% (1-9-2-2)
203

5-1(4-4-5-8)

1-5% (1-4-1-7)

24-8% (21-9-28-0)

83231

1576

3:9% (3-8-4-1)

Table 2: Early screening performance and workload measures, modified
intention-to-treat population
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Recall

MASAI, Skane

+ 10% signifikant

Cancer
+ 20% men gj
signifikant

Falskt positiv rat

ingen skillnad

Arbetsmangd
- 44%
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Screening Workflow and Al implementations

Increase /maintain detection Reduce false pos recalls Reduce benign biopsies
|-

Mammo Ultrasound
A
Pos. Pos. Pos. é
Biopsy

Diagnosis
:é Patholog
y
Independent Assessment Consensus Discussion Diagnostic Work-Up

Neg.

Less reliable mammography -> Supplemental imaging
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= [ Double reading by two radiologists
[ Double reading by Al plus one radiologist
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Abnormal Recall Biopsy Cancer Cancer, invasive >2 cm or
interpretation lymph node metastasis
Double reading by two 7384 2031 694 450 139
radiologists, n (95% Cl) (7168-7605) (2793-3075) (628-768) (397-510) (110-174)
Double reading by Al 8946 2800 725 470 146
plus one radiologist, n (95% Cl) (8710-9187) (2665-2941) (657-800) (415-531) (116-182)
Singe reading by Al, 5689 1549 628 443 140
n (95% Cl) (5499-5886) (1449-1656) (565-698) (390-502) (112-176)
Triple reading by two radiologists 10799 3087 745 484 148
plus Al, n (95% 1) (10542-11060) (2946-3235) (676-821) (429-546) (118-184)

Source: Dembrower et al, Lancet Digit Health 2023, https://doi.org/10.1016/S2589-7500(23)00176-0




Inforande av Al Inom
brdstcancerscreening |
Ostergotland

2021-2022: Al-ROL (15 468 undersokningar)
2023 - 2027: AIM-RO (60 000 undersokningar)




FOr att sakerstalla patientsakerheten etablerade vi
VAI-B (Validation of Al for Breast Imaging)
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Lakartidningen

MEDICINSK KOMMENTAR

Sﬁ kan AI Valideras fOI' kliniSk LAS ARTIKEL SOM POF
implemente ring CITERAS SOM:

Lakartidningen. 2023;120:23065
Sophia Zackrisson, professor i radiologi, overlakare, Lakartidningen 27-31/2023
Lunds universitet; Skanes universitetssjukhus Lakartidningen.se 2023-06-28

Fredrik Strand, docent i radiologi, rontgenlakare,
Karolinska institutet; Karolinska universitetssjukhuset
fredrik.strand@ki.se

ﬂ i:] 0 KOMMENTARER | KOMMENTERA
Hakan Gustafsson, docent i medicinsk stralningsfysik;

bitrédande forestandare, Centrum for medicinsk
bildvetenskap och visualisering (CMIV); Al-koordinator,

Region Ostergotland o o @ e @

Validation
Platform for Al
[ ] in Breast Imaging



Platform

.:‘“""
E (1)
"l] ||‘~ L
National Quality Registry
for Breast Cancer (2)
N l
Hospital L\ & Cloud VPC On-Premises
S
N—
s é% -
RIS ! nferences
P AL# é% —®—
_@_) @ — _@_) Image Metadata
Al #2 S~————"
PACS CM-Proxy é Assscarmenis Analysis
Pseudonymized S~—————
Al #N
Images Cancer Outcomes
(CHE cobra-db i fantule
1 J
1 &)
=
Data sources Image processing Storage and analysis

@ Cancer outcomes

@ Assessments

@ Population selection

@ Images

@ Pseudonymized images
@ Pseudonymized study ids

Pseudonymized images
and inferences

VAI.B

Source: Cossio et al, Journal of Medical Imaging, DOI: 10.1117/1.JMI1.10.6.061404




Current VAI-B Partners

VAI.B

Hospitals
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TOTAL

Data Participants Exams
Uploaded Diagnosed 9,597 31,650
Uploaded Healthy 108,389 168,510

Population

+ Research cohort from Stockholm (Karolinska Institutet)
+ Research cohort from Skane (Lund University)
= Diagnosed women: more than 20,000

Source: VAI-B preliminary analysis

VAI.B



What Is the

estimated effect
of Al?

Source: VAI-B preliminary analysis

VAI.B

Sensitivity
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Assuming the goal is to detect the same number of
cancers after adding Al

o

© 4 = GElImages

| Philips Images PHILIPS images on Al-1 and Al-3;
+ Radiologist More false positives than radiolog

Al-1

EXAMPLE s
Brand of

Calibrated overall
*  Re-calibrated per GE
and Philips separately

0.55
|
o]

mammography i o
affected scores | P

GE images on Al-1 and Al-3:
Al detects less cancer than radiologists

I I I T

6 8 10 12

Source: VAI-B preliminary analysis
False positive reads per cancer

VAI.B Source: VAI-B preliminary analysis
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Anvandning av VAI-B for sjukvarden

Sakerstalla kvalitet i upphandlingar
« Valj Al med Onskad diagnostisk prestanda.
« Se till att minimistandarden uppfylls — patientsakerhet.
e Bestam robustheten for forandringar.

Sakerstalla kvalitet i forberedelserna
» God forberedelse for medarbetare genom att presentera
forvantade resultat innan implementering.
« Kalibrera Al-algoritmen till klinikens forutsattningar.

» Definiera riskreducerande strategier kontra robusthetsutmaningar.

Sakerstall kvalitet vid dagligt bruk
(Ej implementerad.)

-
-
-



Anvandning av VAI-B for Al-leverantorer

Trovardighet
« Godkannandemarke (lagstaniva uppfylld)
* Oberoende demonstration av diagnostisk prestanda.
* Oberoende demonstration av robusthet

Information till utvecklingsavdelningen
» Identifiera svagheter jamfort med konkurrenterna.
» Testa ny version av algoritmen innan utvecklingen har slutforts.
o FOrbattrad sensitivitet/specificitet?
* Minskad ojamlikhet?
o Battre robusthet?

Kontinuerlig kvalitetssakring




Anvandning av VAI-B for mammografi-
utrustningstillverkare (i framtiden)

Sakerstalla kompabilitet med Al-verktyg
« Kompatibilitet med olika Al-mjukvaror.




Nasta Steg —
Langsiktig 16sning



Behov

VAI.B

Validering av specifik Al-algoritm for den radiologiutrustning som
forekommer 1 Sverige

Mojliggora att diagnostisk prestanda kan inga som parameter nar
vardgivare upphandlar Al

Simulering av vilken betydelse olika troskelvarden kan forvantas fa for
antal upptackta cancrar och falskt positiva beddomningar

Simulering av olika arbetsfléden och mal

Kunskap om vad som kan paverka Al-beddmningen och vad som kan
handa (skillnader i utrustning, population, personal)

Enkel tillgang till radiologiska bilder, med representativt urval, for
forskare



“Centrum for validering av Al inom bilddiagnostik™

Syfte: Kvalitetssakring av Al-algoritmer inom bilddiagnostik med
forsta fokus pa cancerscreening (forst: brost, sedan: prostata, lunga)

« Huvudman: Karolinska Universitetssjukhuset (?)

Legal form: Kvalitetsregister*

 Finansiering
 Kort sikt: RCC i Samverkan
« Lang sikt: SKR, vardgivare, samt tillverkare av Al och modaliteter

*) PDL 7 kap 1 8§: Med kvalitetsregister avses en automatiserad och strukturerad
samling av personuppgifter som inrattats sarskilt for andamalet att systematiskt och
fortlopande utveckla och sékra vardens kvalitet.

VAI.B



2024

* Finansiering: 3 milj kr fran RCC i Samverkan

 Leverabler:
o Juridiskt klartecken for det tankta upplagget
« Juridiskt och tekniskt 6verfora bilder och utfallsdata fran Kl till
Karolinska Universitetssjukhuset (eller 6verforas igen)

« Genomfdorande av validering och automatisering av tjanster inom
mammografi

« Plan for inforlivande av prostatacancer och lungcancer

 Personal och kompetens:
* Projektledare
 Biostatistiker
e Dataingenjor
VAI.B « Under 2024 6verlapp med Kl-projektgruppen inom VAI-B



