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BRCA1
60-70 %
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Histology

Serous, high-grade, n= 1498
Serous, low-grade, n=70
Carcinoma, N5, n=165
Endometriaid, low-grade, n=13
Endometrioid, high-grade, n=64
Clear cell, n=58
Carcinosarcoma, n=22
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BRCAZ2

\} BRCA1 - kromosom 17 22 exoner 1994
A ‘)’ BRCAZ2 - kromosom 13 26 exoner 1995

e Kodar for proteiner som deltar i homolog rekombination
och reparation av dubbelstrangsbrott vid DNA-skada

e Spelar ocksa central roll vid kromatinmodullering och
centrosomreglering

e Germlinemutationerna finns pa olika stallen spridda 6ver genen
deletioner ar vanligast



Syfte:
*  Hitta arftlig cancer
*  Kunnabehandla med PARP-hammare

Uppsala-Orebro2 117 298
tumor

Vastraregionen 1917 227
tumor

Norrland 898 138 | °
tumor

Nationella vardprogramsgruppen
rekommenderat BRCA- screening
sedan 2015

Ser lite olika utiregionerna
Reflexscreening i Sodra- Sydostra
och Uppsala-Orebro
Sodraregionen screenar
genpanel sedan 210501

Stockholm-Gotland 2 431 416
“"*  Tumor (farsk)

! ~.
‘ F’;‘g gstra gbtaland 1 073 501
: z” tumor

Sédra regionen 1 875 867

Blod och tumbrlférsk' i forekommen ordnini




e 259 patienter har utsvarats 190301-210201
- 45 endast tumor 9% sjukdoms associerade BRCA- mutationer
- 19 endast blod 37% sjukdoms associerade BRCA-mutationer
e 75% hade (195/259) parade prover
Av dessa:
- 17% 34 patogena BRCA-mutationer
- 11% 21 germline
e Nagot lagre an i jamforande studier. Dock testas alla histologiska subtyper



e Sedan 210501 screenas alla ovarialcancerpatienter i S6dra regionen
med genpanel som forutom BRCA1 och BRCA2 generna innehaller:

e - Lynch generna MLH1, MSH2, MSH6, PMS2, EPCAM
- BRIP1, RAD51C, RAD51D, PALBZ2

e Om ingen mutation i BRCA-generna kan pavisas i blod, sa screenas
tumorvavnad (behandlings- och prognostiskt syfte)
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Kaplan Meier Estimates of Cumulative Survival According to BRCA1/2 status

Caption: Kaplan Meier analysis was adjusted for year of diagnosis and study.

Rubin et al NEJIM 1996

Bolton et al JAMA 2012

Figure 2. Survival by Mutation Category in the GOG 218 and GOG 262 Trials

El Progression-free survival by mutation category in GOG 218 and GOG 262
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BRCA1 BRCA2 BRCA1 BRCA2

72 (65-79) 69 (61-77) 44 (36-53) 17 (11-25)

Hogrisk for kontralateral brostcancer
Ovrig cancerrisk ( BRCA2): manlig bréstcancer, prostata-, pancreascancer

Kuchenbaecker et al.,JAMA. 2017;317(23):2402-2416




e 5783 kvinnor med BRCA1/2 mutationer foljdes prospektivt (5,6 ar)
— Risk for ovarialcancer hos kvinnor med intakta ovarier:

30-39 5.0 0

40-49 10.9 0.9
50-59 16.8 59
60-69 9.2 6.3
70-74 6.1 2.8
n 2881 779

— Profylaktisk salpingo-ooforektomi associades med:
e 77%relativ riskreduktion av ”all-cause mortality” (BRCA1/BRCA2)
e 80% riskreduktion for ovarialcancer

Finchet al.,J Clin Oncol. 2014 May 20;32(15):1547-53



e All pelvin héggradig serds cancer har sitt

ursprung i tuban
— Skulle tidig salpingektomi foljt av oforektomi senare i livet vara
en mojlighet for BRCA-mutationsbarare?

— BRCA1/2 mutationsbarare har fortfarande en hog risk att utveckla
ovarialcancer (i sjdlva ovariet)

e salpingektomireducerar inte risken att drabbasav brostcancer hos
premenopausalakvinnor

— Inga nationella (vardprogrammet) eller internationella riktlinjer
sa som NCCN el ESMO/ESGO guidelines stoder detta
tillvagagangsatt annu, studier pagar dock

NCCN guidelines: Genetic/Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic, Version 2.2021
Aggstockscancer med epitelial histologi Nationelltvdrdprogram 2020-06-01 Version: 3.1



e 4338 patienter
e Screeningtid 4,8 ar(median)
e ROCA och TVS var 4:e manad

e 19 cancer upptacktes
e 149 falskt positiva

e Forfattaren foreslar denna uppfoljning for patienter som inte vill
genomga profylaktisk kirurgi....

Rosenthal et al JCO 2017



e Profylaktisk salpingooforektomi bor erbjudas nar
familjebildning ar klar:
— BRCA1:fran 35 ars alder

— BRCA2: fran 40-45 ars alder
— HRT fram till menopausalder rekommenderas

e Om kvinnan inte vill opereras

— Regelbunden gynekologkontakt for diskussion och stod
— Screening med TVUS och CA-125 rekommenderas ej

NCCN guidelines:Genetic/Familial High-RiskAssessment: Breast, Ovarian, and Pancreatic, Version 2.2021
FIGO guidelines: Mutch et al., Int J Gynaecol Obstet. 2014 Mar;124(3):189-92
Aggstockscancer med epitelial histologi Nationellt vardprogram 2020-06-01 Version: 3.1






Normal cell Cancer cell
BRCA-proficient (BRCA deficient)
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PARP ar ett enzym (katalytiskt protein) som ar involverat i reparationen av skadat
DNA och behovs for att celler skall kunna dela- och férdka sig

For normala celler > PARP-aktivitet behovs for friska vavnader
For cancerceller - PARP aktivitet bor blockeras for att forhindra tumortillvaxt

PARP-hdammare, forhindrar cancerceller fran att reparera sig och kan i slutandan
orsaka att cancerceller dor




hittar och reparerar dem

Under replikationsprocessen

blir oreparerade SSB

konverterade till DSB
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Defekt (ex celler med
BRCA-mutation)

Overlever

Modifieratfran S Kaye Valencia 2015




Typ av rekombination dar nukleotidsekvenser byts ut x

mellantva identiska DNA strangar

Ett satt for cellen att reparera potentiellt

farliga dubbelsstrangsbrott m
Gors detta i minskad frekvens dvs om

Homolog Rekombination Defekt (HRD) foreligger 0008y
skadas cellen och risken for cancerutveckling okar 000 Seeee

Foreligger HRD ges en méjlighet att behandlacancer
genom malstyrd behandling som utnyttjar denna svaghet hos

cancercellen CCIe——

Fi6. 6. Scheme to illustrate a method of crossing over of
the chromosomes.

Morgan T.1916, Critique of the theory of evolution



Homologous recombination repair (HR)

Base excision repair (BER)
Nucleotide excision repair (NER)
Mismatch repair (MMR)
Non-Homologous End Joining (NHEJ)
Translesion DNA Synthesis (TLS)

-

e HR paverkad i ca50 % av all
hoggradig serds ovarialcancer

e HRD mycket mer an BRCA-mutationer

BRCA1 germline (9%)

BRCA1 somatic (4%)

BRCA2 germline (6%)

BRCA2 somatic (3%)

BRCA methylation (10%)

PTEN loss (6%)

Other HR-mutations (11%)
CCNE1 amplification (18%)
Other non-HR mutations (30%)

—

o

HR-defekta

HR-intakta

Adapted from Bowtell et al., Nature Reviews Cancer 2015




Tumormangd

® Forstalinjen: kirurgi, karboplatin ® Andralinjen: ® Tredjelinjen: ® Fjardelinjen: ® Femte linjen:
+ paklitaxel +/- bevacizumab karboplatin + PLD veckodos klinisk studie 1 ???
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PARPi=PARP inhibitor; PFS=progression-free survival; PLD=pegylerat liposomalt doxorubicin.

LedermannlJAetal. Ann Oncol. 2013;24(Suppl 6):vi24-vi32.




Study 19 olaparib

Subpopulation With BRCA Mutation

Whole Population With HGSOC

Median
Mo. of Patients{  Progression-free
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Ledermann J, et al. N Engl J Med. 2012;366(15):1382-1392.

Patients with BRECA mutation (n=136)

Olaparib Placebo
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Ledermann J, et al. Lancer Oncol. 2014;15(8):852-861.
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Progression-Free Survival (%)

Mo at risk

Olaparib
Flacebo
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SOLO2 olaparib

Olaparib Placebo
Events (%) 107 (54.6) B0 (80.8)
Median PFS, months 191 55
HR 0.30

95% CI 0.22 to 0.41 P<.0001

Olaparib

- I Placebo
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55} 19.1 l
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Months Since Randomization
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Median follow-up was 22.1 months in the olaparib group and 22.2 months for placebo

Pujade-Lauraine E, et al. Presented at: The 48™ Annual Meeting of the Society of Gynecologic Oncology; March 12-15, 2017:
Mational Harbor, Maryland, United States. Late Breaking Abstract 2.
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NOVA niraparib
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Mirza MR, et al. N Engl J Med. 2016,375:2154-2164.
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ARIEL3 rucaparib

BRCA mutant
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EREFMI "  The SOLO1 trial’

S-year survival for newly diagnosed advanced ovarian cancer is 30-50% and patients are af
treatment goals in this setting include delay of recurrence and, for some patients, increa

2020

PFS benefit of maintenance olaparib was

* Newly diagnosed, FIGO stage
II-IV, high-grade serous or
endometrioid ovarian, primary
peritoneal or fallopian tube

T - o2 assessed)
. or up to 2 years
BRCAm - or until disease Secondary
+ ECOG performance status 0-1 progression endpoints included:
v Cyto_rgduchve surgery* . P
*+ In clinical complete response or . TSST
partial response after platinum- Placebo . Safety
based chemotherapy (N=131)
*Upfront or interval atiempt at optimal cytoreductive surgery for stage |l disease and sither biopsy andlor upfront or intery
BRCAm, deleterious or suspected deleterious germiine or somatic mutation on BRCAT andlor BRCAZ, H
FIGO, | | Federation of Gynecology and ics; PFS, sion-free survival, PFS2, time to second ion or death; TSST|

Olaparib
300 mg bid
(N=260)

Primary endpoint!

* PFS (investigator-

sustained beyond the end of treatment

Obstetrics; PFS, progression- progression X
1. Moore et al. N Engl S Med 2018,379:2495-505; 2. Tewari et al. J Clin Oncol 201%,37:2317-28; 3. L

2-year
100 4 treatment cap* Olaparib Placebo
90 88% (N=260) (N=131)
o= 8- \'\. Events, n (%) 118 (45) 100 (76)
8= 74% .
2 £ 707 Median PFS, months 56.0 13.8
-E % 60 S Diff th 422
T IMerence, monms .
2 o1 TN 48%
35 50 Bl S HR 0.3 (95% CI 0.25-0.43)
-‘ﬂ: S 40 - Olaparib
S8 4] %
'-2- > _‘_L— 22% 21%
& g_ 20 - T —weid o, o Median treatment duration:
10 A Placebo Olaparib, 24 6 months
0 Placebo! 13.9 months
0 5} 12 18 24 30 36 42 48 54 60 66 72 78
Months since randomization
No. at risk

Olaparib 260 29 212 194 173 140 129 115 101 91 58 30 2 0
Placebo 131 103 8 53 4 38 30 24 23 2 16 3 0

*13 patients, all in the olaparik arm, continued study treatment past 2 years; Tn=130 (zafety analysis set)
Investigator-assessed by modified RECIST v1.1. DCO: 5 March 2020
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PFS in Biomarker Subgroups: HRD BRCAwt

PRIMA: Predefined Exploratory Analysis
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PAOLA: Predefined Exploratory Analysis
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PFS in Biomarker Subgroups: HRP(HRDneg)

PRIMA: Predefined Exploratory Analysis
HRP: 34% population

(95% Cl, 0.492-0.944)

Patients free from disease
progression and death (%)

PAOLA: Predefined Exploratory Analysis
HRD-Negative/ Unknown : 52% population

HR:0.92
(95% C10.72-1.17)

Months since Randomization
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Hogrisk patienter PFS in Biomarker Subgroups: HRD BRCA mut

Niraparib eller placebo efter
avslutad cytostatika

) . . : SOLO-1 Trial:
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510000
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Moore K. etal. N Engl J Med 2018:379:2495-505




Alla patienter med platinumkéansliga hoggradiga tumorer har effekt av underhallbehandling med PARPi
.......tilloch med de patienter med tumoérer som saknar BRCA mutationeroch ar HR stabila

BRCAmM HRD+ HRD-/BRCAwt
PFSvinst |*
; + +
OS: + + +
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PARPi=PARP inhibitor; PFS=progression-free survival, PLD=pegylerat liposomalt doxorubicin.
L

LedermannJAetal. Ann Oncol. 2013;24(Suppl 6):vi24-vi32
Susanne Malander.



* \Vanligaste mutationernavid arftlig brost- ovarialcancer, med

en mutationsfrekvenspal5-20% (HGSOC) ger mojlighet till
riskreducerande strategier avseende brdstcancer samt

ger mojlighet att testa berdrda slaktingar och pa det viset radda liv
( och spara pengar at varden)

* Till Hjalp for att selektera patienter till behandling med PARP-hammare
efter forsta linjens behandling
nar det inte finns nagon information om platinumkanslighet
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