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16.00-16.15

Uvodni pozdrav/Welcome address
Mateja Krajc

Primeri dobre prakse genetske obravnave bolnikov z rakom in

njihovih svojcev z Norveske in Svedske/

Examples of good practice in genetic management of cancer
patients and their relatives from Norway and Sweden

16.15-16.40

16.40-16.45

16.45-17.10

17.10-17.15

17.15-17.45

Preoblikovanje storitev za dedni rak dojk v
digitalni dobi/

Redesigning hereditary breast cancer services
in the gigital era

Hildegunn Heberg Vetti, Haukeland University
Hospital, Bergen, Norway

Razprava/Discussion

Rezultati svedske TP53 kohorte/

Results from the Swedish TP53-cohort
Svetlana Bajalica Lagercrantz, Karolinska
Insitutet /University Hospital, Stockholm, Sweden

Razprava,/Discussion

Odmor/coffe break @

Slovenske izkusnje in novosti pri genetski obravnavi bolnic z rakom
dojk na Onkoloskem institutu Ljubljana (OIL) /
Slovenian experience and the latest updates in the genetic
management of breast cancer patients at the Institute of Oncology

17.45-18.05

18.05-18.10

18.10-18.30

18.30 -18.35

18.35-
18.55

18.55-19.00

19.00-19.15

19.15

Ljubljana (1OL)

Molekularno genetsko testiranje pri raku dojk
(testiranje tumorskega tkiva in testiranje za
zarodne patogene razlig¢ice na OIL)/
Molecular genetic testing in breast cancer
(tumor tissue testing and testing for germline
pathogenic variants at IOL)

Vida Stegel

Razprava/Discussion

Genetska obravnava bolnic z rakom dojk: 2015 -
2025 (10 let testiranja z veégenskimi paneli,
rezultati OIL)/

Genetic assessment of breast cancer patients:
2015 - 2025 (10 ?'eurs of using multigene panels
testing, IOL results)

Mateja Krajc

Razprava/Discussion

Rak dojk v sklopu redkih dednih predispozicij za
razvoj tumorjev - primeri OIL/ Breast cancer
occurrence in rare hereditary tumor

predisposition syndromes - experience at IOL
Ana Blatnik

Razprava/Discussion

Zakljugek/End of the symposium
Mateja Krajc

Vecerja @
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Redesigning Hereditary Breast Cancer
Services in the Digital Era

Autumn Symposium of the Slovenian Senology Society
October 14th 2025

Hildegunn Hgberg Vetti
Haukeland University Hospital
Bergen, Norway

Content of talk

¢ Framework for hereditary cancer services in
Norway

¢ Genetic counselling

* Mainstream genetic testing

e SmartFlow: A new clinical care pathway

* Digital patient educational course

¢ Rosa Chatbot
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University Hospital of
North Norway
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Hereditary cancer in Norway

¢ Public funding

St. Olavs Hospital
TRONDHEIM == g

¢ Five Departments of medical genetics
« Diagnostic genetic laboratory

Haukeland ¢ Qutpatient clinic

University Hospital
BERGEN o

Oslo University Hospital
osLo

The Norwegian Biotechnology Act

e From 1994

¢ Major revision 2003/2004 and § 5-5 Personalised genetic counselling

L

Predictive

.
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Genetic counselling D

e Genetic counsellors

¢ Clinical geneticists (in training)

universitetssjukehus

Mainstream genetic testing (MGT)

¢ Genetic testing of (cancer) patients initiated Norway
by non-genetics healthcare professionals

« Different «flavours»

¢ Ovarian cancer
¢ since ~ 2001
¢ Gynaecologists

* Breast cancer
e since ~2014
¢ Breast surgeons
¢ Oncologists
* (GPs)

.
wen» JEL
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Genetic testing of patients with breast cancer in Norway

Criteria Genes
ATM
* Female breast cancer < 60 years ENDN o
BRCA1
BRCAL BRCA2 BARD1
* Female breast cancer and positive fokved B! nch
family history = CHEK2 BRIPL
* First degree relative (or second degree g CICERT CHEK2
N A EPCAM EPCAM
relatives trough a male) with C
* breast cancer (mean age 55 years) or — ot
* ovarian cancer (any age) or MSHs TRIE
* prostate cancer before age 55 ﬁ?iu PALB2
PALB2 ::AEZZ
* Male breast cancer Bz T
RADS51C RAD51D
* Ovarian cancer RADSID e

STK11
P53

Candidates for PARP-inhibitors

SE BERGEN

iand universitetssiukehus

BRCAL
BRCA2
PALB2

SwiftFlow: a new clinical care pathway for managing
increased demand for genetic testing

¢ No identified pathogenic variant in the family

¢ Written information about hereditary breast and ovarian cancer
* Patient chooses the extent of genetic counselling

* Digital consent

* Digital famliy history form
¢ Blood sampling at GP, badges sent to the patient by ordinary mail

¢ The resultis reported in a letter to the patient, GP and referring
doctor based on
e Genetic test result
* Family history

¢ In case of positive test result: Genetic counselling session scheduled

Xoqunojod ‘i
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Digital patient educational course
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» I Med Internet Res, 2023 Sep 125246571, dok 10.2196/M46571

Evaluation of the Rosa Chatbot Providing Genetic
Information to Patients at Risk of Hereditary Breast
and Ovarian Cancer: Qualitative Interview Study

Elen Siglen e,

Ashild Lunde *, Cathrine Bjorvatn

2, Hildegunn Haberg Vet 7 2, Mijam Augestad £, Vidar M Steen
12

Affifiations + axpand
PMID: 37656502 PMCID: PMC10504626 DOI: 10.2196/46571

Patients’ and healthcare professionals’ experiences
«Trustworthy and true» with implementing the Rosa chatbotin mainstream
genetic testing for hereditary breast and ovarian cancer
Siglen et al. Journal of Genetic Counseling 2025 in press

«Anytime, anywhere»

«In addition, not instead»
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Extreme Cancer Risk in Germline
TP53-carriers - Scientific Aspects
and Clinical Handling of the

SWEP53- the Swedish gTP53-cohort

Prof. Svetlana Bajalica Lagercrantz, MSc, MD, PhD
Senior Consultant in Oncology and Clinical Genetics,
Hereditary Cancer Unit, Karolinska University Hospital, Sweden
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Hereditary Cancer Unit

Somatic and germline alterations of TP53

= Mutated in 50% in all sporadic tumors

= Tumor suppressor gene (but as altered can act
like an oncogene)

= Germline, constitutional, alterations in TP53
causes Li Fraumeni Syndrome

DNAdamage Oncogene activation Nutrient starvation

ol

1969
Drs Li & Fraumeni

1990

Dr Malkin ' B z ’

Breast cancer e

Brain tumor
Sarcoma

Adrenocortical tumor

Li-Fraumeni / gTP53
The Swedish TP53 Cohort study (SWEP53)

Since 2015 and ongoing

15% cancer 30-50% cancer 90% cancer
before 15y before 30y befare 60y




Surveillance with whole body-MRI or Individualized

Genotype - Phenotype variation Germline TP53
but +
. Biochemical and imaging surveillance in germline 3@ European
Li Fraumeni Syndrome Different phenotype P53 muta_tion carriers_with Li-Fraumeni syndrome: gig’sxe
a prospective observational study for 1o ol revsence
Comple e
Ao s, o e s s Dk ok oy

www.thelancet.com/oncology Vol 12 June 2011

S o Geni O
Hereditary Breast Cancer Biochemical and imaging surveillance in germline TP53 oo ol
mutation carriers with Li-Fraumeni syndrome: 11 year ARTICIE ®
follow-up of a prospective observational study
kg a0 S I, e Dl 8 g i idelines for the Li-F i and heritable TP53-related cancer
syndromes
Lancet Oncol. 2016 Thiarry Frebeurg! - Svetiana Bajalica Lagererantz? - Carta Oliveira® - Rita Magenheim’® - D, Gareth Evans® -

The European Reference Network GENTURIS

Received: 11 Februsry 2020 / Revised: 28 March 2000 1 Accepted: 8 Apei 2020

Childhood vs adult onset

From Li-Fraumeni to Heritable TP53-
R " Related Cancer syndromes

iwgyt fralinka | KAROLINSKA

Y Insttutet (LFS —hTP53rc)

Karolinska Comprehensive Cancer Center|

. . Meis Omran
Time line for SWEP53 Disputation Maj 2023 The SWEP53
s ERN GENTURIS svepss The Swedish constitutional TP53 study
lels Omran P .. . .
PhD-student riktlinjer S'“‘da‘""l'_f‘" Since 2015 - ongoing
VSTB || National Etik provsamling
2015 || radiology Biobanksansékan ansékan Alexander Sun Zhang
meeting RBC2018-666 Dnr|2020-02826 PhD-student
Villani et al
fsiriteairen Hereditary Cancer
in Clinical Practice
The objectives:
2011 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 - Surveillance program
Whole-body MRI within a surveillance M@) i A ) )
program for carriers with clinically Cos - Registry (TP53-variant, pedigree, cancer diagnoses etc)
actionable germline TP53 variants - the - Biobank (DNA/cfDNA/scin and tumor biopses)
Ethical National Nationell kartlgeni Swedish constitutional TP53 study SWEP53 - Psychosocial evaluation (lifestyle factors, cancer worry etc
ica | guidelines a u_”_r:;g ka hargtgnlng Storsta 241231 Meis Oman"'@, Lennart Nikdas Pal**@, Per Kogner
approva g -kohorten tmani Anne Kbt Stiklbom 2 Bajalica-Lagercrant
(Genotyp / Fenotyp) Y Vn\';:’l\;ﬁlen Update 2025
Studieméte 94 women
med Patienter Yaxuan Liu Yaxuan Liu Olga Axell 58 men
(170327 & 170502) PhD-student Disputation Juni 2022 PhD-student 36 children




a)SWEPs 3 Adult protocol

Inclusion
I b) SWEP53 Childhood protocol
Enl Torontoprotkollet:
ul-buk 6m mellan HK-MRI %Owi %Opi(&yoa %OZ_Z %
i Tnclusion Bm
Hur kontrollera vuxna TP53-bérare under 2025? H

Dags att forbereda fér HK-MRI for barn?

ARTICLE OPEN

Characterisation of heritable TP53-related cancer syndrome in
Sweden—a nationwide study of genotype-phenotype
correlations in 90 families

Meis Omran (%12, Yaxuan Liu™*'2, Alexander Sun Zhang {
Anna-Lotta Hallbeck, Anna Rosén (5°, Hafdis T. Helgadottis

Ar\na Poluha**, Marie Stenmark-Askmalm®, Fredrik Persson’,
', Emma Tham (3'™"" and Svetlana Bajalica-Lagercrantz (3" i

European Journal of Human Genetics, 2025

83 families with 176 TP53carriers

8 families with
( 1 5 variants
| = ith 188 TPs3carriers | down- graded

after
reclassification

188 TP53 carriers in 90 families

classifications (83)
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Classic LES (13)

Chompret (37)

42 different
germline variants

Other (4)
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wmour (78]

ARTICLE OPEN

W) Chock for updates
Characterisation of heritable TP53-related cancer syndrome in
Sweden—a nationwide study of genotype-phenotype
correlations in 90 families

Meis Omran (5", Yaxuan Liu**', Alexander Sun Zhang ', Anna Poluha®*, Marie Stenmark-Askmalm®, Fredrik Persson’,
Anna-Lotta Hallbeck’ Anna Rosén (3”, Hafdis T. Helgadottir (3'®'", Emma Tham'*"" and Svetlana Bajalica-Lagercraniz(® """

European Journal of Human Genetics, 2025
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E 0- Median Classic LFS
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E ¢ 35% of families only develop Breast Cancer
0- ] —_— — a
1 2 3 4 5 Q md‘\ca‘e . )
2A) Number of primary tumours \e ‘ood W e Should all carriers be surveilled by WB-MRI
0

WO ers? (WB=whole body)
fof A=

Time for personlized surveillance?

n cancers

Article

Whole-Body MRI Surveillance—Baseline Findings in the
Swedish Multicentre Hereditary TP53-Related Cancer
Syndrome Study (SWEP53)

M:ls Omran (%, Emma Tham 740 Wmnesunabug‘ Hikan Ahlstrim %, Claudia Lundgren ©,
-Karlsson ©, Ekaterina 7, Gustav Silander ¥, Anna Rosén %7, Fredrik Persson %,
Hmnkmnnmn 19, Marie Stenmark-Askmalm ', Johanna Berg 113, Danielle van Westen ™1,

Svetlana Bajalica-Lagererantz 1340, Lennart Blomquist *'* and on behalf of the Swedish Clinical TP53
Study Group (SweClinTP53)
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Further work-up needed
61 TP53carriers for 19 carriers (19/61-31%) /1L
Meis Omran, MD, PhD
Dissertation May 2023 Malignant
findings in
5 ! 3carriers
Present postdoc in Prof D. Malkin’s lab (3/19=16%)




Oncologically Relevant Findings Reporting and Data
System (ONCO-RADS): Guidelines for the Acquisition,

Interpretation, and Reporting of Whole-Body MRI for Cancer
Screening

ORIGINAL ARTICLE

Whole-body MRI surveillance in TP53 carriers is perceived as
Gitceppe Petaia, MDD = Doso-Mu Ko, MD + Raj Atearisoala, MD, PRI * Josoph | Brach, MDD * Ros Eeles, MD +
David Karows, MD, PhD + Gladys G. L, MD = Chritina Messiow, MID = Evis Sala, MD, PhDD = Hebert A. Vargas, MD =
Fabio Zugni, MD » Amwar R Paclhani, MD

beneficial with no increase in cancer worry regardless of
previous cancer: Data from the Swedish TP53 Study

Meis Omran MD™© | Hemming Johansson BA® | Claudia Lundgren MD? |
Gustav Silander MD* | Marie Stenmark-Askmalm MD, PhD® |
Niklas Loman MD, Phl

D7 | Annika Baan MSc, RN® | Jamila Adra MD® |
s Ekaterina Kuchinskaya MD, PhD® | Lennart Blomavist MD, PhD™®* |
e R e Emma Tham MD, PhD**'* | Svetlana Bajalica-Lagercrantz MD, PhD**** |
o Yvonne Brandberg PhD' | on behalf of
'ONCO-RADS category P . i the Swedish Clinical TP53 Study Group (SweClinTP53)
1 | Normal nﬁﬂ}_&iﬁ\g{iﬁﬂ‘s‘m Cancer. 2023;1-10.
2 | Benign finding highly likely i comiATien
3 | Benign finding likely st
£ | Mal finding lkely Actionable  Cancer specific worry: A surveillance program with WB-MRI
Actionable 5 | Malignantfinding highly likely L| in high-risk P Y+ A surveillance program wi
in general |- A ion of anatomic variati daton.
population. Other | and other findings important for —
the individual’s health.

did not increase the worry

actionable findings in different populations. ONCO-RADS classification indicated that lower threshold for actionable Mels Om-ran, MD, PhD
findings (red) should be used in patients with an increased cancer risk compared to the general population (blue) Dissertation May 2023
(Petralia et ai 2021)]

WB-MRI was preceived as benficial by both those with
previous cancer as well as by healty carriers.

[ARTICLE  Oren =
— Characterisation of heritable TP53-related cancer synd in R213Dfs*34
= = 4 not eligible for WB-MRI
s "‘C'i':‘d;sv%ap"s'g*“a"‘s sﬁwemam Sweden—a nationwide study of genotype-phenotype S240Kfs*25 €.994-205G
1 withdrawn consent correlations in 90 families R196*§ Ragaw ®
s Ornram 7%, Taruan L, Alexaner S Znang ', Ancas P, it Stenmark Astmai’,frek Person’, i
| e Lotta Halech, Arvan Rosen 7, Haldis T, kot ", Ernn TRm 3™ 4 Svetlans Bajalica Lagercisntz 3 Y220C . R267W
10 have not been in the study for Piazﬂ[s*ls
1 year (alive) Ti25M ] ; G 1-.’34 9*
i L194R!
LiWs*12 @} F :_()1q‘lG>a.
mm 3 deceased before year 1 scan (~ N-terminal domain central domail T C-terf
st s P
TP53 UTR TAD1 TAD2 PRD
1 408 61 325 :izsb 393
P4TREs*76
CWS Benefis Bariors 7 SF36 Alexander Sun Zhang, MD e =g
Baseline: 58 Baseline: 57 Baseline: 56 4 Baseline: 56 PhD-student q s
One year: 41 (41/58=71%) | | One year: 50 (50/57=88%) One year: 48 (48/56=86%) ! | One year: 50 (50/56=89%) Wo1G£s*32 : R337H
V122D 25 7.
@deletion (10) Ti25T  Ri58H ;
- N N @ duplication (1) Ra13Q
* Cancer specific worry: A surveillance program with WB-MRI ®missense(so) |83familles @l 236
. . i *:
did not increase the worry @ nonsense (7) )¢ 7Listz0
@ splice (6) Ri181H
* WB-MRI was preceived as benficial by both those with
previous cancer as well as by healty carriers.

¢.542G>A/p.R181H, identified in 22% of all families (18/83) families and in

62% (18/29) of families with HBC making it a potential Swedish founder variant,
primarily associated with an HBC phenotype.




Swedish 7P53 variant p.R181H is associated with a distinct phenotype

enabling personalized clinical handling

Alexander Sun Zhang'*, Meis Omran'2, Cecilia Arthur®*, Helena Malmgren®#, Rita Barbosa-

Matos®$, Susana Seixas*$, Carla Oliveira®, Emma Tham®#, Svetlana Bajalica-Lagercrantz'#

Submitted May 2025

Alexander Sun Zhang, MD Survival - all (NCI)
PhD-student 100 "—L—L—m81H
ors | \ [ * Breast cancer risk i females
\ | e Better survival
S N other * Later onset first breast cancer
0.25 \
p<00001 _‘\‘—‘L * Prostate cancer risk in males

0.00 |

Variable penetrance / Clinical gradient

= TP53c.542G<A, p.R181H

= 19/84 Swedish families
= Swedish founder?
= Associated with breast cancer

1005
W Acc
3 [ Breast
& - W cns
E [[] sarcoma
. W otrer & dua\\le 3

Founder Non-founder

Unpublished data!

h
© Swedish TP53 founder variant p R1TH fs associated

it 2 distinct phenotype and improved survivel
e S

Version: Interimsbeslut 2025-04-01 som galler fram till 2026-12-31.

Riktlinjer for uppfdljning av individer med
en medfodd patogen variant i TP53-genen

Ovriga kontroller:
A. For ¢.542G>A, p.Arg181His, rekommenderas inga évriga kontroller utéver ovan (dvs
de skall erbjudas klinisk undersokning samt brost-, prostata-, och riktade kontroller
enligt familjehistoria).

B. Fér évriga TP53 varianter rekommenderas:
a. Vuxna (dvs fran 15/18 ar) som ar konstaterade anlagsbérare av patogen TP53
variant: helkropps-MR (HK-MR) och MR hjérna arligen. Detta kan garna
samordnas med brost-MR (hos kvinnor som ej genomgétt RRM) om maojligt.

OBS: Baseline-HK-MR pd alla ska goras med Gadolinium kontrast.

b. Barn rekommenderas ultraljud-buk var samt kortikosteroidprofil via urin-
eller blodprov var tredje manad.

Genotype - Phenotype variation

¢ Challenging variant interpretation (missense)
¢ Frequency of TP53 variants in GnomAD: 1/5500
¢ Brazilian founder variant p.Arg337His: 1/350

¢ CHIP - Clonal hematopoiesis of indeterminate potential

e 7-20% TP53 de novo mutations
¢ Novel germline mutations
Genetic
counselling
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Clinical significance of a variant

* Functional analysis
¢ Quantitative bioinformatical prediction

models
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LFS-associated variants were over-represented in residues Buried in the core of the
tertiary structure of TP53

Buried Buried
+ - + - #
+ 8 13 + 177
HBC 82 131 LFs 73 137
p = 1.000 p=0.0014

TP53 — tetramerization

wild-type
P53 subunit
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Molecular Sciences
Article

Association between Predicted Effects of TP53 Missense
Variants on Protein Conformation and Their Phenotypic
Presentation as Li-Fraumeni Syndrome or Hereditary [,
Breast Cancer —

Yaxuan Liu *©, Olga Axell !, Tom van Leeuwen >, Robert Konrat %, Pedram Kharaziha !, Catl
Anthony P H. Wright 2# 0 and Svetlana Bajalica-Lagercrantz 1-¥

Yaxuan Liu, MD, PhD
Dissertation June 2022

Figure 2

Towards personilized clinical management

= Complexity of TP53 variant interpretation

= Genotype-phenotype aspects

= Psychological impact and acceptance of screening program

= |mpact on treatment and tumor risk

hemotherapv
ew tumours
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Molekularno genetsko testiranje pri raku dojk
(testiranje za zarodne patogene razliCice in
testiranje tumorskega tkiva na OIL)

Vida Stegel

\’-%*\: Zgodovina testiranja genov BRCA

3

* 300T>G v BRCA1
* 300T>A v BRCA1
310G>A v BRCA1
e 1806C>T v BRCAl
¢ 5382insC v BRCA1l

1999-2007 testiranje na univerzi Vrije (Bruselj) (DGGE in PTT)
¢ 2000 — testiranje na patogeno razli¢ico- PR IVS16-2A>G (BRCA2)
2004-2005 — dodatno testranje Se na 5 PR:

Fuorsscancs A2 INT
|

Temparatis )

2007 uvedba DGGE presejanja genov BRCA1/BRCA2
2009-2010 postopno nadomescanje DGGE metode s HRM
2010-2015 presejanje vseh eksonov BRCA1/2 z metodo HRM

K;_ ;Dv\'“

: \
Izvedba testov za
dolocanje znanih
mutacij

Ilzvedba MLPA
(iskanje vecjih delecij
/insercij)

|

lzvedba DGGE/HRM
in SEKVENIRANJA
(iskanje manjsih
delecij in tockovnih
mutacij)

'

Negativen izvid

Presejanje genov BRCA1 in BRCA2 v letih 2007-2014

1VS16-2A>G v BRCA2
300T>G v BRCA1
300T>A v BRCA1
310G>A v BRCA1
1806C>T v BRCAl
5382insC v BRCA1

o0k mN

Ay

5

"(‘m‘"* Potek testiranja zarodnih razlic¢ic v BRCA genih po letu 2014

* Neznana mutacija v druzini:
* NGS paneli za detekcijo
mutacij:
¢ TruSight Cancer
¢ TruSight Hereditary

¢ Mutacije (patogene razlicice)
detektirane z NGS
potrjujemo s sekvenciranjem
po Sangerju ali MLPA

¢ Znana mutacija v druzini:
Sekvenciranje po Sangerju ali
MLPA analiza




R

7:'5:“‘52 Dolocanje zarodnih razlic¢ic v BRCA genih po letu 2014
3%

Detekcija manjsih nukl ih spr b znotraj
eksonov in v obeksonskih regijah:

SNV, manj3e insercije/delecije do 11bp

NGS sekvenciranje,
Potrjevanje s sekvenciranje po Sangerju

v

v

Detekcija srednje velikih delecij/insercij: cca 30- NGS sekvenciranje — slab3a detekcija/ne omogoca
50bp detekcije

Detekcija znotraj- genskih delecij/duplikacij:
delecije enega ali vecih eksonov

CNV analiza

Detekcija delecij/duplikacij celotnega gena: MLPA metoda za potrjevanje sprememb

delecije enega ali vecih eksonov

%;;{W Testirani bolniki z rakom dojk v letih 2021-2023

¥

Stevilo testiranih bolnikov z rakom dojk

Stevilo testiranih bolnikov z rakom dojk . - )
Delez z dokazano patogeno razli¢ico v HBOC genih

800

700
600
600
o0 500
00 400
300 300
200 200
100 100
0

201 2022 2023 2021 2022 2023

Detekcij kleotidnih sp b v pr ki | NGS sekvenciranje vsebuje tudi promotorske
| regiji: regije BRCA genov
W

¥
3

-z Zarodne patogene razlic¢ice po genih - rak dojk
\

Rak dojk - dedni

0 l I . — - —

- J— — -
BRCAL BRCA2 ATM CHER2 PALB2 BARD1 BRIPL MSHG STKLL Ps3 NE1 RADSIC | RADSID Ms2 MSH2

w2021 w2002 w2023

Genotipizacija tumorjev HR+ HER- raka dojk

Leto \ Vrsta raka \ Namen

2019 ‘ RDCD, rak dojk ‘ Genotipizacija PIK3CA ‘ RT-PCR Entrogen
Dolo¢anje mutacij v PIK3CA - vzorci testirani
od maja 2019 do marca 2021 Vrsta mutacije
[ PIK3CA c.1633G>A p.(Glu545Lys) (E545K) (1)
PIK3CA c.1624G>A p.(Glu542Lys) (E542K) (1)
PIK3CA c.3140A>G p.(His1047Arg) (H1047R) (1)

PIK3CA c.3140A>T p.(His1047Leu) (H1047L) (1)

= 3t. vzorcev, kjer genotipizacija ni mogoga
= 3t. PIK3CA pozitivnih vzorcev

Leto \ Vrsta raka \ Namen testiranji \ d

2024 ‘ RDCD, rak dojk ‘ Genotipizacija PIK3CA, AKT1, PTEN ‘ NGS- OPA- Genexus




Stevilo vzorcev

Genotipizacija tumorjev RDCD, MM in HR+HER- rak dojk
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Genetska obravnava bolnic z rakom
dojk: 2015 —2024

10 let testiranja z ve¢genskimi paneli, rezultati OIL

Pripravili:

izr. prof. dr., Kraljevina Belgija, Mateja Krajc, dr. med.

Simona Hotujec, mag. manag. kak.

Ljubljana, 14. 10 . 2025

Stevilo bolnikov z rakom dojk, napotenih na genetsko obravnavo v
obdobju 2015 - 2024 1115 2%

Vkljuéeni vsi bolniki napoteni z diagnozo C50 in Dos (MKB10):
napoteni za namen preventive in zdravljenja,
« pokojni bolniki z diagnozo, katerih svojci so bili napoteni na genetsko

obravnavo (opravljen test tkiva),

+ testirani na Oddelku za molekularno diagnostiko OIL.

«M =7
2015 — 2024 (C50, Do5) M Z Skupaj
Vsi napoteni bolniki 111 5393 5504
Testirani bolniki 110 5301 5411
Netestirani bolniki 1 92 93

O

Rezultati genetskega testiranja napotenih bolnikov v obdobju 2015 -
2024
13; 0%
+ Baza podatkov: Register testiranih oseb iz druzin,
obremenjenih z dednim rakom.
+ Vanalizi smo uporabili deskriptivno statisti¢no analizo.

+ Kot porzitiven rezultat smo upostevali rezultate z dokazano
zarodno patogeno/verjetno patogeno razli¢ico (PR/VPR)
(razred 4 in 5; ACMG).

+ Izkljulenibolniki z odkrito PR/VPR v genu ATP: ¢.3920T>A
(p.Ile1307Lys); nizka penetranca

= Pozitiven izvid = Negativen izvid = Genotipizacija ni mozna

Pozitiven izvid | Negativen izvid | Genotipizacijani mozna Skupaj

M 32 8 o) 110
Z 1021 426 13 5301

O’ Skupaj 1053 4345 13 5411

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Prva diagnoza raka dojk, za katero je bolnik zbolel

1. diagnoza raka dojk Stevilo bolnikov

M Z Skupaj
C50 105 5061 @
Dos 5 240 \Tf
Skupaj 110 5301 5411
Povpreéna starost ob 1. diagnozi
raka dojk Povpredje (leta) Mediana (leta) N
C50 48,6 47 5166
Dos 49,3 49 245
Skupaj 48,6 4 5411

O




Hormonski in Her2 status - analiza diagnoz C50 pri testiranih bolnikih
(2015 - 2024)

‘ Starost ob prvi diagnozi C50

Povpredje (leta) | Mediana (leta) N
H+Her2- 49,2 48 2650
TN 51,1 51 945
Her2+ 45,4 44 612
H+ (Her2 ni podatka) 47,6 46 315
H- (Her2 ni podatka) 42,2 43 6
Ni podatka 46,0 44 568
Skupaj 48,6 4 5166

C

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Vse diagnoze raka dojk ‘

Stevilo bolniko
Diagnoza M VA S|
Cs50 107 5710 581’
Dos 5 301 306
|Skupaj 112 6011 6123
Stevilo rakov dojk pri posamezniku (C50, Do5) Stevilo bolniko

M Z Skupaj |

Zboleli za 1 rakom dojk 110 4719 4829
Zboleli za 2 rakoma dojk 564 564
Zboleli za 3 raki dojk 18 18
Skupaj 110 5301 5411

O

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Izvid genetskega testiranja glede na vrsto raka dojk

100%

0%
C50 Dos

mpozitiven  ®negativen izvid  m genotipizacija ni mozna

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

‘ Hormonski in Herz2 status (vse diagnoze C50) ‘

50 N % od vseh C50
H+Her2- 3034 52,2

TN 1043 17,9
Her2+ 663 11,4

H+ (Her2 ni

ipodatka) 344 5.9

H- (Her2 ni

[podatka) 81 1.4

Ni podatka 652 11,2
|Skupaj 581

= H+Her2- =TN
= Her2+ = H+ (Herz2 ni podatka)

()0 = H- (Her2 ni podatka) = ni podatka




Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Delez pozitivnih izvidov genetskega testiranja glede na hormonski in Her2 status (vse
diagnoze C50)

St. C50 Pozitiven izvid % pozitiven izvid
H+Her2- 3034 519 17,1
TN 1043 360 34:5 p—
Her2+ 663 3 11,0
H+ (Her2 ni podatka) 344 66 19,2
H- (Her2 ni podatka) 81 29 35,8 e

Ni podatk 652 152 23.3
|Skupaj 581 1199 20,6

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

. 0%

H+Her2- Her2+ H+ (Her2ni H-(Herzni  nipodatka
podatka) podatka)
* Izkljueni bolniki, kjer
genotipizacija ni bila mozna m Pozitiven izvid genetskega testiranja*  ® Negativen izvid genetskega testiranja*
=13)

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

‘ Starost ob prvi diagnozi C50 glede na hormonski in Her2 status

Vsi testirani C50 Pozitiven izvid gen. test.* | Negativen izvid gen. test.*
Mediana

(leta) N Mediana (leta) N Mediana (leta) N
H-+Her2- 48 2650 45 443 48 2206
™N 51 945 45 306 54 63
Her2+ 44 612 42 63 44 548
H+ (Her2 ni podatka 46 315 46 59 46 254
H- (Her2 ni podatka) 43 76 42 27 43,5 48
[Ni podatka 44 568 43 128 45 434
|Skupaj &4 5166 45 1026 47 412

* Izkljuceni bolniki, kjer genotipizacija ni bila mozna (n=13)

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Druzinska anamneza (obdobje 2000 — 2024)

St. bolnikov. %
Negativna druZinsk 1472 40,6
Pozitivna druZinska 2151 59,4
|Skupaj 3623

Druzinska anamneza in izvid genetskega testiranja (obdobje 2000 — 2024)*

100%
90%
80%

Negativna druzinska anamneza  Pozitivna druZinska anamneza

* Likljugent bolniki, Kier  Pozitiven izvid gen. test. W Negativen izvid gen. test.
genotipizacija ni bila mozna
(n=9)

Analiza diagnoz bolnikov z rakom dojk, ki so bili testirani v obdobju
2015 - 2024

Druzinska anamneza, izvid genetskega testiranja ter hormonski in Her2 status (C50,
obdobje 2000 — 2024)

H+Her2- Her2+
100% 100% 100%
90% 90% 90%
80% 80% 80%
70% 70% 70%
60% 60% 60%
50% 50% 50%
40% 40% 40%
30% 30% 30%
20% 20% 20%
10% 10% 10%
0% 0% 0%
Neganvl\x dmimskx Pazm\ ma. druimskn Negativna druzinska  Pozitivna druzinska Negativna druzinska Pozitivna druzinska
anamneza anamneza ; .
= Pozitiven izvid gen. test. ® Negativen izvid gen.test.  mPozitiven izvid gen. test. # Negativen izvid gen. test. ® Poritiven izvid gen. test. = Negativen izvid gen. test.

®  * Likdjuceni bolniki, kjer genotipizacija ni bila mo#na (n=2)




Cas od prve diagnoze do izvida genetskega testiranja

‘ Vse diagnoze raka dojk (C50, Dos) ‘

Leto Mediana (8. let) N*

2015 2 213

2016 2 205

por; 2 375

2018 2 383

o 2 o Primerjava median glede na hormonski in

koz1 2 03 Her2 status (C50)

2022 1 622

2023 1 803

2024 1 874 ™ H+Her2- | Her2+

Skupaj 1 52 LLeto (n=933%) |(n=2548%) | (n=592%)
015 1 1 1
2016 1 1 2
201 1 2 1
2018 1 2 1
ko1g 1 2 2
2020 1 1 1
o2 i 2 2
2022 1 2 1
2023 o 1 1
2024 o 1 1
Skupai | 1 2 f

“Izkljuéeni pokojni bolniki (test iz tumorskega tkiva, popatijo srednje vrednosti starosti); N=134

Analiza rezultatov genetskega testiranja (2015 — 2024)

Podatki so prikazanipo genih, ki so po NCCN (V3) smernicah povezani z rakom dojk. Ostali odkriti geni so prikazani pod ,drugo®.

Odkrite PR/VPR v genih, povezanih z rakom dojk (C50, Do5s)

0% _50% Delez odkritih PR/VPR
St. odkritih PR/VPR 6 1%

450 .
422 105196 91—

131%
400 165 1%
350
200 || 284
250
200
150
104
100 Lo
62

50 . 43

"3“’9644321I
o I A -1
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FEE T TS F o VBRCA =BRCAz +CHEK: *ATM PALBz +TPs3  *RADSIC »BRIPi
- NF1 «CDHi  wBARD: »CDKN2A = PTEN  «STKi1 = RAD51D =drugo

Analiza rezultatov genetskega testiranja (2015 — 2024)

Bilateralni rak dojk - odkrite PR/VPR v genih, povezanih z rakom dojk (C50, Dos)

St. odkritih PR/VPR Delez odkritih PR/VPR

45 L% 151%
40 51%

40 o B
35 33 4% \
30 \
25 —

1%

20
15

10
10 8 8 7
A

2 2

. Baaeeeed

9 N *BRCAI +BRCAz *PALB2 *ATM  +CHEKz *TP53  =CDKN2A
Q’Qsﬁi&@}‘z& é‘z é@g&qz\g\qy §6©§.Oé<@ Q)q§ ng‘? && “NFi  +BARD1 =STKi1 «BRIP1 «RAD5iC *drugo

Analiza rezultatov genetskega testiranja (2015 — 2024)

‘ Bilateralni rak dojk — delez pozitivnih na genetskem testiranju

Bilateralni rak dojk (n=582) Prva diagnoza pri 60. letih in veé

0

= Pozitiven izvid gen. test. = Negativen izvid gen. test. * Pozitiven izvid gen. test. = Negativen izvid gen. test.




Analiza rezultatov genetskega testiranja (2015 — 2024)

‘ Trojno negativni rak dojk - odkrite PR/VPR v genih, povezanih z rakom dojk (C50) ‘

St. odkritih PR/VPR
300
273

250

150

% pozitivih

« Pozitiven izvid gen. test.  + Negativen izvid gen. test.

Delez odkritih PR/VPR

;0% 0% 0% 11;3%
6;.2% %
62%

“BRCA1 *BRCA2 *PALB2 *RAD5IC *BRIP1 *CHEK2
“ATM  ®NFi  *RAD5iD »STKii = CDKN2A * drugo

Analiza rezultatov genetskega testiranja (2015 — 2024)

‘ H+Her2- rak dojk - odkrite PR/VPR v genih, povezanih z rakom dojk (C50) ‘

% pozitivih

$t. odkritih PR/VPR

250

Delez odkritih PR/VPR

198

150

108

oo  Pozitiven imvid gen. test.  « Negativen izvid gen. test.
68 5
50 40
25
6 6 5 4 2 1 I
o - = - o= - L
> &
S

5
2
& tY > > S = BRCA2 =BRCA1 = CHEK2 =ATM = PALB2 = TP; = CDH1
S E S 53
?F = RAD51C = NF1 =BRIP1 «PTEN =«BARD1 =drugo

Analiza rezultatov genetskega testiranja (2015 — 2024)

‘ Her2+ rak dojk - odkrite PR/VPR v genih, povezanih z rakom dojk (C50)

$t. odkritih PR/VPR

17

16
16
14

1

12

10 9

8

° | 5 5
4

2

% pozitivnih Her2+

y

« Poritiven zvid gen-test. — +Negativen izvid gen. test.
3 3
I ] I
I f
oo S
& T
&

Delez odkritih PR/VPR

s 5% 5%

«

“BRCA2 -CHEK2 «BRCA1 «ATM  «TP53
“PALB2 =CDKN2A«NFi  «CDH1 =drugo

ZAKLJUCEK

+ V slovenski populaciji ugotavljamo velik delez pozitivnih bolnikov z RD na genetskem testiranju.
* Pomen za zdravljenje in prevetnivne ukrepe

» Pomen za kaskadno testiranje krvnih sorodnikov.
Pogled v prihodnost (moznosti):

» Genetsko testiranje vseh bolnikov z rakom dojk
+ ,Tumor najprej“ strategija (presejanje tumorjev)

» Populacijsko genetsko presejanje?

O
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Breast cancer
occurrence in rare hereditary tumour
predisposition syndromes — experience

at 10L

Ljubljana, 14.10.2025

Some hereditary cancer
predispositions are
rare diseases!

Who we are
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Cancer genetics, precision prevention and
a call to action
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Resection of damaged DNA S kvt

the most common hereditary breast cancer
predisposition — hereditary breast and ovarian

cancer syndrome (HBOC)

due to pathogenic variants (PV) in genes involved in
homologous recombination repair, predominantly

BRCA1 and BRCA2

not a rare disease — prevalence of variants associated

with HBOC in Slovenia:
BRCAL —0.4%

BRCA2 —0.25%
PALB2 — 0.13%

ATM —0.51%

CHEK2 —0.31%
BARD1 — 0.06%
RAD51C — 0.13%
RAD51D — ?

Assessment of pathogenic
wasiation in gynecclogic cancer
genes in & national cohort




predispositions, associated with a well
established risk of breast cancer

predispositions with a known risk of breast
cancer — surveillance not well defined

possible associations of rare cancer

predispositions, associated with a well
established risk of breast cancer

predispositions with a known risk of breast
cancer — surveillance not well defined

possible associations of rare cancer

predispositions with breast cancer

predispositions with breast cancer

TP53 — Li Fraumeni syndrome (LFS)

prevalence of TP53 pathogenic variants in the general population
between 1:3,000 and 1:10,000

high risks, broad spectrum of cancers including early-onset
cancers

adrenocortical carcinomas, premenopausal breast cancer, s

central nervous system tumours, osteosarcomas, and soft- RO AR T iohiE

tissue sarcomas ARE, LOW PREVALENCE AND COMPLEY :
Share. Care. Cure.

leukaemia, colorectal cancer, stomach cancer, lung cancer,

melanoma, paediatric head and neck cancers, pancreatic L] ©

cancer, prostate cancer

cancer survivors at increased risk for additional primary o = o
cancers and treatment-related secondary cancers o 0 L 0 o
breast cancer risk for classic LFS 80%-90%, more likely to be 0'0

ER+, PR+, HER2+, lower rates of relapse-free survival
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TP53 ¢.1010G>A
p.(Arg337His)

PTEN Hamartoma Tumor Syndrome (PHTS)

historically — Cowden syndrome, Bannayan-Riley-
Ruvalcaba syndrome , PTEN-related Proteus syndrome,
PTEN-related Proteus-like syndrome

prevalence previously estimated at 1 in 200,000-250,000,
recent estimates 1 in 9,000 to 1 in 15,000

risks of cancer: 67-85% for female breast cancer, 6-38%
for thyroid cancer, 19-28% for endometrial cancer, 2-34%
for renal cancer, 9-20% for colorectal cancer and 0-6% for
melanoma

autism or developmental delay, lipomas, trichilemmomas,
oral papillomas, penile freckling, arteriovenous
malformations, haemangiomas, gastrointestinal polyps

breast cancer — age range of 16-85 and a median age below
50 at first diagnosis
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2 additional tumours at
age 60 (DCIS+IDC) while
planning a profilactic
bilateral mastectomy

Neurofibromatosis type 1 (NF1)
multisystem disorder affecting 1 in 3000 — 1 in 2000

café au lait macules, intertriginous freckling, cutaneous
neurofibromas

plexiform neurofibromas, optic nerve and other central
nervous system gliomas, malignant peripheral nerve sheath
tumours, GIST, neuroendocrine tumours,
pheochromocytomas

scoliosis, tibial dysplasia, vasculopathy, learning disability,
behaviour problems

increased risk of breast cancer before age 50 years (between
age 30 and 50) and risk of dying of breast cancer,
contralateral disease more likely

NF1 related breast cancers more likely to be HER2-positive

O

EUROPEAN REFERENCENETWORKS
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Share. Care: Cure.




predispositions, associated with a well
established risk of breast cancer

predispositions with a known risk of
breast cancer — surveillance not well

defined

possible associations of rare cancer
predispositions with breast cancer
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NTHL1 tumour syndrome A germline homozygous mutation in the base-excision
. . repair gene NTHLI ¢ i polyposisand
prevalence unknown, an estimate — 1in 114,770 colorectal cancer

first described in 2015 as a form of autosomal
recessive colonic polyposis

increased risk for colorectal cancer, breast cancer,
and colorectal polyposis (adenomatous,
hyperplastic, and/or sessile serrated)

also reported — endometrial cancer, urothelial
carcinoma of the bladder, meningiomas,
unspecified brain tumours, basal cell carcinomas,
head and neck squamous cell carcinomas,
hematologic malignancies

breast cancer observed in 12 of 22 females with
NTHL1 tumour syndrome, median age of onset of
49 years (range 36-63 years)
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surveillance? just
mammography?
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NTHLI-tumour syndrome in
Slovenian patients with
adenomatous polyposis




CHEK?2-related cancer predisposition
(biallelic variants)

prevalence unknown, autosomal recessive

a cancer predisposition syndrome with early
adult onset and/or multiple primary cancers

somatic chromosome instability and multiple
cytogenetic abnormalities identified in tumour
tissue in individuals with CHEK?2 biallelic
pathogenic variants

early-onset breast cancer and multiple breast
cancers

a higher risk of colorectal carcinoma, thyroid
cancer, prostate cancer, male breast cancer?
other risks? comparison with monoallelic PV!
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The heterogenaous cancer phenotype of individuals
with biallelic germline pathogenic variants in CHEK2
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CHEK2 c.444+1G>A
p.? and c.1100delC
p.(Thr367Metfs*15)

predispositions, associated with a well
established risk of breast cancer

predispositions with a known risk of breast
cancer — surveillance not well defined

possible associations of rare cancer
predispositions with breast cancer

BAP1 Tumour Predisposition Syndrome

prevalence unknown, data from gnomAD —
frequency of BAP1 PV 1:26,837

increased risk for uveal melanoma, malignant

mesothelioma, cutaneous melanoma, renal cell
carcinoma, basal cell carcinoma, meningioma,

cholangiocarcinoma

a specific skin lesion, BAP1-inactivated
melanocytic tumours (BIMT; formerly called
atypical Spitz tumours) is typical

more than one type of primary cancer, median age
of onset of tumours younger than in the general

population

association with breast cancer controversial

O

sl aipont =
BAP1-defficient breast cancer in a patient with BAP1 cancer syndrome
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