POMEN GENETSKEGA TESTIRANJA PRI SUMU NA DRU/INSK
OBREMENITEV ZA RAK JAJ'NIKOV IN PREDSTAVITEV KLINI'N

doc. ar. sc., B, Mateja Krajc, dr. med.



CASOVNICA DELOVANJA GENETSKEGA SVETOVANJA IN TESTIRANJA NA OIL

» 1999 — prvic dostopno genetsko svetovanje in testiranje za dedni rak dojk/jajénikov v
Sloveniji, sodelovanje s svobodno univerzo v Bruslju (Vrije Universiteit Brussel)

v

VRIJE
. Cqe e . . . m UNIVERSITEIT
» - Ustanovitev multidisciplinarnega tima, redni mesecni konziliji BRUSSEL

Faculteit Geneeskunde en Farmacie

,“ “?-, : :.'.

» 2006 — sodelovanje z Royal Marsden NHS Foundation Trust in The Cyprus Institute of
Neurology and Genetics

» 2008 - vsa testiranja se opravljamo na OIL, nov program ZZZS

» 2010 - organizacija ambulante za sledenje visoko ogroZenih na OIL

» 2010 - dodana ambulanta za dedni maligni melanom
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» 2011 - objavljene klini¢ne poti
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CASOVNICA DELOVANJA GENETSKEGA SVETOVANJA IN TESTIRANJA NA
OIL

v

2014 — uvedba testiranja z NGS

2014 - pricetek urgentnega testiranja zaradi nacrtovnja zdravijenja (rak jajcnikov)

\.'v“ “?-, : :.'.

2016 — ERN GENTURIS - clani evropskega refenencnega mrezZja za redke bolezni
Genetic Tumour Risk Syndromes (ERN GENTURIS www.genturis.eu)

2018 - OIL postane ucna ustanova za specializante klinicne genetike

2018 — prevzem registra OIL dednega raka scitnice

e -
: . , , e, Y\ European
2018 - OIL postane nosilec drZzavnega registra dednih rakov 0. %:..i% Reference
... .
®o0° Network
for rare or low prevalence
complex diseases

& Network
Genetic Tumour Risk
Syndromes (ERN GENTURIS)
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ONKOLOSKI INSTITUT

LJUBLJANA
NAPOTITVE

/’

- ONKOLOGI
- GINEKOLOG!

* DRUGI SPECIALISTI
- CBDji

v

* Svetovanje (pred in po testiranju)

* MULTIDISCIPLINARNA OBRAVNAVA
* TESTIRANJE

* SPREMLIANJE

* PREVENTIVNE OPERACIJE

« ZDRAVLIENJE GLEDE NA I1ZVID

CLINICAL PATHWAY stommonto

S
—
P
O
\
A
S
X
<
Qc
N
~
<
=5
@)
aa]
=
<
<
Qc
aa]
@)
x
Q.
&
)
Qc
Q.
=
aa)]
@)
Q
o
(Ut

156



e ——

Kliniéni genetik ™
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b

CRC dx 50

CRC dx 45 OC dx 64 CRCdx61 CRCdx75

CRC CRC  End CRC™\,
dx 52 dx48 Cadx 59 dx 42
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excons 4-9 deletion in BRCAT

J

I:1 12
Died age 40 | Died age 81
I:1 I:2 I:3
Died age 84 | Died age 59 86
Dx age 56 Dx age 77
1 11 :2 3 :4
Died age 49 57 56 56
Dx age 45 Dx age 48 Dx age 55
VA V2 V3 V4 V5 V6
21 29 34 29 34 31
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BOLNICA Z RAKOM JAJCNIKOV

» EPITELNI?
» SEROZNI VISOKEGA GRADUSA?

» NEGATIVNA DRUZINSKA ANAMNEZA
» POZITIVNA DRUZINSKA ANAMNEZA

HBOC?
LYNCH?
DRUGO?
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BRCA 1

BRCA 2

Genes involved in DSB repair
MMR genes (Lynch SDR)
TP53 (Li-Fraumeni SDR)
Other genes

163



b

S
<
>
O
s
-
S
xZ
<
s
LN
S
=
—
' O
8]
32
S
<
Qc
QQ
o
X
S
~
2.
&
>
QQ
)
Q
Q
(71

GENI BRCAIN DEDNI RAK DOJK/JAJCNIKOV (HBOC)

BRCAI

» Leta 1990 s pozicijskim
kloniranjem ugotovljeno, da lezi

na kromosomu 17 (Mary Claire
King)

» Leta 1994 doloc¢ena sekvenca
gena

» 1/400 nosi okvaro v genu BRCA I

» Visoka ogrozenost z rakom dojk
(72%) ter rakom jaj¢nikov (44%)

» Za nosilke znacilna visoka
ogrozenost za pojav trojno
negativnega raka dojk

BRCAZ

» Sekvenca dolocena l

eta 1995

» Visoka ogrozenost z rakom dojk
(69%), nekoliko niZja ogrozenost
z rakom jaj¢nikov (17%)

» Moski nosilci bolj o

grozeni z

rakom dojk in rakom prostate

» 1/800 v populaciji nosi okvaro v

genu BRCAZ

Kuchenbaecker, KB. Risks of Breast, Ovarian,
and Contralateral Breast Cancer for BRCA1
and BRCA2 Mutation Carriers. JAMA, 20164



OGROZENOST ZA RAKA

>

>
>
>
S
g 100~ 100+
§<) BREAST OVARIAN
< 80 4 80
Q< » ‘
N R 3
R O ¥ %
i S & 60- = 601
a4 o BRCA2 carriers v
S % 40 .'.:" 40+
<2: s g BRCA1 carriers |
2 ) 2 20 C
- @ L B
E* 0 30 40 50 60 70 80 20 0 4 S0 60 0 80
@] Age,y Age,y
7
< Prospective cohort:
>
) 6036 BREA] and 3820 BRCAZ females
Q 4810 with BC and/or OC
S 5046 unaffected

Recruited in 1997 — 2017

Kuchenbaecker, 2017
165




HOMOLOGNA REKOMBINACLJA

b

—f =
okvare procesa homologne '
rekombinacije so podlaga ;;:.ENA'PKE’ZZ
za zdravljenje s PARP |
inhibitorji! 5, "‘I’“’"‘I‘S. 3.

DNA Ligase IV/XRCC4 Complex

5
3

3

5

v
v

De Lorenzo SB. The elephant and the blind men: making sense of PARP inhibitors in homologous recombination deficient tumor cells. Frontiers in Oncology, 2013.
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; Mutacija spolnih celic Somatska mutacija
11 Prizadet je sam
Prizadete so vse & J ) enorgan
celice v [(4
organizmu -+ -
i i T
]
a . T/
Mutacija v spolnih ‘ :
celicah enega od B
starsev < \

Vzrok dednih rakov so mutacije spolnih celic. Vzrok sporadicnih rakov so somatske
mutacije.
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SMERNICE ZA PRESEJANJE NOSILCEV

National Comprehensive
NCCN | Cancer Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Genetic/Familial
High-Risk Assessment:

'
.
.
|
A

Breast, Ovarian, and Pancreatic

Version 2.2021 — November 20, 2020
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INDIKACLJE ZA NAPOTITEV ZA DEDNE SINDROME, POVEZANE Z RAKOM DOJK, JAJCNIKOV, PANKREASA IN PROSTATE: POVZETO PO NCCN,

2021
8 » vdruzini Ze ugotovljena mutacija (oz. verjetno patogena/patogena razli¢ica)
X . — . . . v C
S » negativen izvid opravljenega genetskega testiranja na OnkoloSkem inStitutu pred letom 2014 za
'O posameznike, ki izpolnjujejo spodaj navedene kriterije
> >
S
> » bolnica z rakom dojke, ki:
N » potrebuje izvid genetskega testiranja za nac¢rtovanje sistemskega zdravljenja raka
S
. = » ima ob diagnozi <45 let
E ~
F O . . o :

& » ima trojno negativni rak dojk
S
S » ima =2 primarna raka dojk
=> : .. c ey o
5 » ima pozitivno druzinsko anamnezo raka dojk, jaj¢nikov, pankreasa in/ali prostate
q
O » ima histolosko lobularni rak in je hkrati prisotna pozitivna druzinska anamneza za difuzni raka
:‘- zelodca in/ali lobularni rak dojk
@) . : . .. . .
~ » ima osebno in/ali druZinsko anamnezo mehkotkivnega sarkoma, osteosarkoma, primarnega
G CDIY i/l ¢ : ; & . P &
5 tumorja CZS in/ali adrenokortikalnega karcinoma, pred 46. letom starosti
a
> » ima klini¢ne znake nevrofobromatoze tipa 1 (koZne nevrofibrome, kozZne madeZe barve bele kave,
& Lischeve nodule, opti¢ni gliom, pleksiformni nevrofibrom...)
8 » ima osebno anamnezo raka maternice in raka $¢itnice in/ali makrocefalijo (=58 cm) in/ali
(0

muliple GI hamartome in/ali prisotne dermatoloSke posebnosti (trihilemomi, palmoplantarna
keratoza, papilomatoza oralne sluznice)
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INDIKACLJE ZA NAPOTITEV ZA DEDNE SINDROME, POVEZANE Z RAKOM DOJK, JAJCNIKOV, PANKREASA IN PROSTATE: POVZETO PO NCCN,
2021

»  bolnik z rakom dojke

\

bolnica z rakom jaj¢nikov ali jajcevodov (epitelijske, ne-mucinozne histologije) ali primarnim
peritonealnim seroznim karcinomom (ne glede na stadij)

bolnik/bolnica z eksokrinim rakom pankreasa (ne glede na stadij)

bolnik z rakom prostate:

Ce potrebuje izvid genetskega testiranja za naértovanje sistemskega zdravljenja raka

z metastatskim ali lokalno napredovalim ali zgodnjim rakom z visokim tveganjem za ponovitev
s histolo$ko kribriformnim karcinom ali intraduktalnim karcinomom

s pozitivno druzinsko anamnezo raka dojk (<50 let), jaj¢nikov, pankreasa ali prostate,

Yy Yy Y Y Y VY Y

s pozitivno druzinsko anamnezo raka prostate v prvem kolenu (pri ocetu ali bratu) ali pri vecih
sorodnikih po isti krvni veji, kjer se je rak pojavil pred 60. letom starosti ali pa je Slo za
metastatsko obliko;

» s pozitivno druZinsko anamnezo naslednjih rakov pri =3 sorodnikih po isti krvni veji: rak
debelega ¢revesja, maternice, jajénika, Zelodca, tankega Crevesja, ledvic, urotelnega trakta,
trebusne slinavke, Zol¢evodov, melanoma.

» - pri bolniku/bolnici z rakom, kjer je iz tumorja ugotovljena genetska okvara, ki bi lahko bila
zarodne etiologije

» - zdrav posameznik s pozitivno druzinsko anamnezo raka dojk, jaj¢nikov, pankreasa in/ali
prostate pri enem ali veC sorodnikih, ki izpolnjujejo zgoraj nastete kriterije (v kolikor je to
mozno, se genetsko testiranje najprej opravi pri ze obolelem sorodniku).
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Comprehensive NCCN Guidelines Version 2.2021 NCCN Guidelines Index

NCCN JeEur; BRCA-Pathogenic/Likely Pathogenic Variant - Jabis OEf) igg:;zg;
Network® Positive Management ARTOV S
BRCA PATHOGENIC/LIKELY PATHOGENIC
WOMEN VARIANT-POSITIVE MANAGEMENT
- Breast awareness? starting at age 18 years.
oo oo oo oo o« +Clinical breast exgrg, every 6—-12 months,” starting at age 25 years. I A A A

* Breast screening

» Age 25-29 years, annual breast MRI® screening with contrastf (or mammogram with consideration of tomosynthesis, only if MRl is
unavailable) or individualized based on family history if a breast cancer diagnosis before age 30 is present.

» Age 30-75 years, annual mammogram with consideration of tomosynthesis and breast MRI® screening with contrast.

» Age >75 years, management should be considered on an individual basis.

» For women with a BRCA pathogenicl/likely pathogenic variant who are treated for breast cancer and have not had a bilateral mastectomy,
screening with annual mammogram with consideration of tomosynthesis and breast MRI should continue as described above.

* Discuss option of risk-reducing mastectomy
» Counseling should include a discussion regarding degree of protection, reconstruction options, and risks. In addition, the family history and

residual breast cancer risk with age and life expectancy should be considered during counseling.

« Recommend risk-reducing salpingo-oophorectomy (RRS0).9 typically between 35 and 40 years, and upon completion of child bearing.
Because ovarian cancer onset in patients with BRCA2 pathogenic/likely pathogenic variants is an average of 8-10 years later than in patients
with BRCA1 pathogenic/likely pathogenic variants, it is reasonable to delay RRSO for management of ovarian cancer risk until age 40-45
years in patients with BRCA2 pathogenic/likely pathogenic variants unless age at diagnosis in the family warrants earlier age for consideration
of prophylactic surgery. See Risk-Reducing Salpingo-Oophorectomy (RRSO) Protocol in NCCN Guidelines for Ovarian Cancer - Principles of
Surgery.

» Counseling includes a discussion of reproductive desires, extent of cancer risk, degree of protection for breast and ovarian cancer,
management of menopausal symptoms, hormone replacement therapy, and related medical issues.

» Salpingectomy alone is not the standard of care for risk reduction, although clinical trials of interval salpingectomy and delayed
oophorectomy are ongoing. The concern for risk-reducing salpingectomy alone is that women are still at risk for developing ovarian cancer.
In addition, in premenopausal women, oophorectomy likely reduces the risk of developing breast cancer but the magnitude is uncertain and
may be gene-specific.

» Limited data suggest that there may be a slightly increased risk of serous uterine cancer among women with a BRCA1 pathogenic/likely
pathogenic variant. The clinical significance of these findings is unclear. Further evaluation of the risk of serous uterine cancer in the BRCA
population needs to be undertaken. The provider and patient should discuss the risks and benefits of concurrent hysterectomy at the time of
RRSO for women with a BRCA1 pathogenicl/likely pathogenic variant prior to surgery. Women who undergo hysterectomy at the time of RRSO
are candidates for estrogen alone hormone replacement therapy, which is associated with a decreased risk of breast cancer compared to
combined estrogen and progesterone, which is required when the uterus is left in situ (Chlebowski R, et al. JAMA Oncol 2015;1:296-305).

* Address psychosocial and quality-of-life aspects of undergoing risk-reducing mastectomy and/or salpingo-oophorectomy.

* For those patients who have not elected RRSO, transvaginal ultrasound combined with serum CA-125 for ovarian cancer screening, although
of uncertain benefit, may be considered at the clinician’s discretion starting at age 30-35 y.

» Consider risk reduction agents as options for breast and ovarian cancer, including discussion of risks and benefits (See Discussion for details).
(See NCCN Guidelines for Breast Cancer Risk Reduction).

BRCA PATHOGENIC/LIKELY PATHOGENIC VARIANT-POSITIVE MANAGEMENT

v

MEN

» Breast self-exam training and education starting at age 35 years

« Clinical breast exam, every 12 months, starting at age 35 years

* Consider annual mammogram screening in men with gynecomastia starting at age 50 or 10 years before the earliest known male breast
cancer in the family (whichever comes first)"

« Starting at age 40 years: (See Guidelines for Prostate Cancer Early Detection)
» Recommend prostate cancer screening for BRCA2 carriers
» Consider prostate cancer screening for BRCA1 carriers

B
R
-
a
"
”
.

MEN AND WOMEN

» Consider investigational imaging and screening studies, when available (eg, novel imaging technologies, more frequent screening intervals)
in the context of a clinical trial.

» Education regarding signs and symptoms of cancer(s), especially those associated with BRCA gene pathogenic/likely pathogenic variants.

* No specific screening guidelines exist for melanoma, but general melanoma risk management is appropriate, such as annual full-body skin
examination and minimizing UV exposure.

« For pancreatic cancer screening recommendations, see PANC-A.
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RISK TO RELATIVES
* Advise about possible inherited cancer risk to relatives, options for risk assessment, and management.
+« Recommend genetic counseling and consideration of genetic testing for at-risk relatives.

REPRODUCTIVE OPTIONS 171
» For individuals of reproductive age, advise about options for prenatal diagnosis and assisted reproduction including pre-implantation
genetic diagnosis. Discussion should include known risks, limitations, and benefits of these technologies. See Discussion for details.




National

comprehensive NCCN Guidelines Version 2.2021 NCCNng;giifn&S)r:P:nz
.. W[ee'f Cancer ' !
Mot orice Genetic Testing Process RSP

CANCER RISK MANAGEMENT BASED ON GENETIC TEST RESULTS31:2
The inclusion of a gene in this table below does not imply the endorsement either for or against multi-gene testing for moderate-penetrance genes.

v

Gene Breast Cancer Risk and Management Ovarian Cancer Risk and Management Pancreatic Cancer Risk and

Management ~'" and Other Cancer Risks
+ Evidence for increased risk: Strong * Evidence for increased risk: Strong Pancreatic cancer
« Absolute risk: 41-60°/ ek « Absolute risk: 3-5%>17 » Evidence for increased risk: Limited
« Management:? » Management:® * Absolute risk: 5-10%
» Screening: Annual mammogram with consideration of | » Risk reduction: Evidence insufficient; *» Management: Screening mutation carriers
tomosynthesis and breast MRI with contrast at 30 yc.d manage based on family history with a family history of pancreatic cancer,
PALB2 » Risk reduction: Discuss option of RRM see PANC-A

Other cancers
» Unknown or insufficient evidence

Comments: Counsel for risk of autosomal recessive condition in offspring.

+ Evidence for increased risk: Strong Evidence for increased risk: None Thyroid. colon, endometrial cancers
PTEN » Absolute risk: 40-60°/§_£h|stonca| cohort data), >60% - See Cowden Syndrome Management
(projected estlmates
« Management:® See Cowden Syndrome Management
* Evidence for increased risk: Limited; potential increase |« Evidence for mcreased rlsk Strong Other cancers
in female breast cancer gncludlng triple negative « Absolute risk: >10%>7 - Unknown or insufficient evidence
* Absolute risk: 15-40%' * Management:
* Management: Insufficient data; managed based on » Risk reduction: Consider RRSO at
RAD51C family history 45-50y
- Comments: Counsel for risk of autosomal recessive condition in offspring. Based on estimates from available studies, the lifetime risk of ovarian
3 cancer in carriers of pathogenic/likely pathogenic variants in RAD51C appears to be sufficient to justify consideration of RRSO. The current evidence
is insufficient to make a firm recommendation as to the optimal age for this procedure. Based on the current, limited evidence base, a discussion
about surgery should be held around age 45-50 y or earlier based on a specific family history of an earlier onset ovarian cancer.
* Evidence for increased risk: Limited; potential increase | » Evidence for mcreased nsk Strong Other cancers
in female breast cancer gnclud sog tnple negative * Absolute risk: >10% > « Unknown or insufficient evidence
« Absolute risk: 15-40%" * Management:
* Management: Insufficient data; managed based on » Risk reduction: Consider RRSO at
RAD51D family history 45-50y

Comments: Based on estimates from available studies, the lifetime risk of ovarian cancer in carriers of pathogenic/likely pathogenic variants in
RADS51D appears to be sufficient to justify consideration of RRSO. The current evidence is insufficient to make a firm recommendation as to the
optimal age for this procedure. Based on the current, limited evidence base, a discussion about surgery should be held around age 45-50 y or earlier
based on a specific family history of an earlier onset ovarian cancer.
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Core Breast Cancer Risk and Management Ovarian Cancer Risk and Management Pancreatic Cancer Risk and
R Management® '’ and Other Cancer Risks
MLH1. MSH2, MH6. PMS2 and EPCAM MLH1. MSH2. MH6 Pancreatic cancer
« Evidence for increased risk: Limited + Evidence for increased risk: Strong +» Evidence for increased risk: Strong
« Absolute risk: <15%34-35 « Absolute risk: >10%5-37 * Absolute risk: <5-10% (excluding PMS2)
» Management: Insufficient data; managed based on PMS2 : ST * Management: Screening mutation carriers
family history * Evidence for |ncrea3sé3% risk: Limited with a family history of pancreatic cancer
~ MSH2, * Absolute risk: <3% (insufficient evidence for PMS2), see
MLH1, EPCAM PANC-A.
Q MSHES, *» Evidence for increased risk: Limited
E PMS2, » Absolute risk: <10% Colon. Uterine, Others
O EPCAM f - See NCCN Guidelines for Genetic/Familial
] * Management for all genes: See NCCN High-Risk Assessment: Colorectal
i’: Guidelines for Genetic/Familial High-Risk
Assessment: Colorectal
% Comment: Counsel for risk of autosomal recessive condition in offspring.
f,: *» Evidence for increased risk: Cumrent data suggest that |+« Evidence for increased risk: Limited>" Other cancers
o breast cancer risks are not increased for pathogenic/ * Absolute risk: Insufficient data to define | - Unknown or insufficient evidence
N likely pathogenic variants other than 657del5, for which | « Management: Manage based on family
O there is mixed evidence for increased risk.®41 history
o NBN » Absolute risk: Insufficient data to define
P * Management: Insufficient data; managed based on
5‘ family history
aa] Comments: Counsel for risk of autosomal recessive condition in children.
S
P
>
<
&
@) *» Evidence for increased risk: Limited; potential * Evidence for increased risk: Strong Other cancers
N increase in female breast cancer (including triple * Absolute risk: >10%°"7 - Unknown or insufficient evidence
a negative)'® « Management:
o » Absolute risk: Insufficient data to define » Risk reduction: Consider RRSO at
b) *» Management: Insufficient data; managed based on 45-50y
= BRIP1 family history
Q Comments: Counsel for risk of autosomal recessive condition in offspring. Based on estimates from available studies, the lifetime risk of ovarian
— cancer in carriers of pathogenic/likely pathogenic variants in BRIP1 appears to be sufficient to justify consideration of risk-reducing salpingo-
P oophorectomy. The current evidence Is insufficient to make a firm recommendation as to the optimal a(?e for this procedure. Based on the current,
(a'a) I|m|tetd <fawder_1ce base, a discussion about surgery should be held around age 45-50 y or earlier based on a specific family history of an earlier
@) onset of ovarian cancer.
Q
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Genetska obravnava ob diagnozi omogoca identifikacijo nosilk mutacij
in ukrepanje glede na tip mutacij pri bolnicah in njihovih svojcih.

Nekateri drugi redki dedni sindromi

b

» sindrom Peutz-Jeghers (hereditarna intestinalna polipoza):

- nosilke mutacij STK11 gena,

- ogrozenost za raka jajénikov 18-21 %,

- povezan z vecjo pojavnostio redkega, a benignega tumorja jajcnikov—SCTAT (Sex Cord

Tumors with Annular Tubules).

> Li-Fraumeni sindrom:

- nosilke mutacij TP53 gena,

- veCja ogrozenost za raka jajcnikov.
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> Nosilke mutacij na drugih genih: RAD51D, RAD51C, BRIP1, ...
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UCINEK PREPRECEVANJA IN ZGODNJEGA ODKRIVANJA RAKA PRI NOSILKAH OKVAR V GENIH

BRCA

>

Survival Probability (%)

Survival Probability (%)

=+ No intervention
+- No PM, No PO, screening age 2560 yrs
-=- No PM, PO at age 40 yrs, no screening
—+—No PM, PO at age 40 yrs, screening age 25-68 yrs
~=-PM at age 40 yrs, PO at age 40 yrs, screening age 25-39 yrs
-~ PM st age 25 yrs , PO st age 40 yrs

= No BRCA 12 mutation
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—— No intervention

+- No PM, No PO, screening age 2560 yrs

~8-No PM, PO at age 40 yrs, no screening

o No PM, PO at age 40 yrs, screening age 2568 yrs

»- PM at age 40 yrs, PO at age 40 yrs, screening age 25-38 yrs
-~ PM at age 25 yrs , PO at age 40 yrs

—— No BRCA 12 mutation
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Fig 2 Distribution of health status, compnsing survival probability (Surviving)
and probability of death by cause, including breast cancer death (BCD), ovanian
cances death (OCD), and othercause death (OD), by age 70 years. Interventions
include screening with mammography and magnetic resonance imaging (screen-
ing), prophylactic mastectomy (PM), and prophylactic oophorectomy (PO) in
25year-old women with mutations in (A) BRCAT and (B) BRCAZ.

Survival Analysis of Cancer Risk Reduction Strategies for
BRCA1/2 Mutation Carriers

Allison W. Kurian, Bronislava M. Sigal, and Sylvia K. Plevritis

Fig 1. Survival probability after different nskreducing strategies, including no
intervention, screening with mammography plus magnetic resonance maging
(screening), prophylactic mastectomy (PM), and prophylactic cophorectomy (PO)
performed at various ages in 25year-old women with mutations in (A) BRCAT
and (B) BRCAZ2, compared with women without BRCA 1/2 mutations. 175




REZULTATI GENETSKEGA TESTIRANJA PRI SLOVENSKIH BOLNICAH Z RAKOM JAJCNIKOV

v

Visok odstotek nosilk patogenih razli¢ic v genih BRCA1/BRCAZ2 med 258
slovenskimi bolnicami z rakom jaj¢nikov (slabo diferenciran serozni) — 36%

165 bolnic s pozitivno druzinsko anamnezo — 44,8% nosilk okvar v genih
BRCA1/BRCAZ

e Y B U
A £t

93 bolnic z negativno druzinsko anamnezo — 18,3% nosilk okvar v genih
BRCA1/BRCAZ

Krajc M. Dedni rak jajénikov in onkolosko genetsko svetovanje
in testiranje na Onkoloskem institutu Ljubljana. Izbrane teme iz
ginekoloske onkologije in drZavni program obvladovanja raka:
ginekoloska onkologija : zbornik. 2017
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KLINICNA POT TESTIRANJA NA ZARODNE MUTACLIE -
VECSTOPENJSKI PROCES

1. ldentifikacija posameznika z veclo ogroZenostio, preverba diagnoz v
Registry raka

|

2. Genetsko svetovanje pred testiranjem
J. Podpis soglasja

4. testiranje l

5. Svetovanje ob posredovanju rezultata
6. sledenye, klinicni psiholog
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INDIKACIJE ZA NAPOTITEV NA GENETSAI POSVET

WE L/NJIVINS ¥ [T T RAVaVIo SNSRI AV VT  IN\JINI1/AUNDL m

ICite po strani Najdi

ONKOLOSKI INSTITUT
INSTITUTE OF ONCOLOGY
LJUBLJANA

b

ONKOLOSKI INSTITUT DEJAVNOSTI ZA JAVNOST IN BOLNIKE

> Domov > Dejavnosti > Zdravstvena dejavnost > Skupne zdravstvene dejavnosti > Genetsko svetovanje

GENETSKO SVETOVANJE

> Diagnosti¢na dejavnost

Ambulanta za onkolo$ko genetsko svetovanje

> Sektor operativnih dejavnosti Dejavnost izvaja multidisciplinarni tim, ki ga sestavljajo zdravniki razlicnih specialnosti (klinicni genetik, kirurg, ginekolog,
radioterapevt, internist, radiolog, epidemiolog - specialist javnega zdravja, in psihiater), molekularni biolog, diplomirana

> Sektor radioterapije medicinska sestra in psiholog.

> Sektor internisticne onkologije

Telefon: 01/5879-649 (pon., sre., pet. od 9.00-10.00 ure)
> Dejavnost zdravstvene nege in

oskibe bolnika E-posta: genetika@onko-i.si

Lokacija: Ambulanta za genetsko svetovanje se nahaja v 3. nadstropju stavbe C Onkoloskega instituta Ljubljana

> Skupne zdravstvene dejavnosti

V ambulanto za onkolosko genetsko svetovanje lahko bolnika napoti osebni zdravnik ali zdravnik specialist, ki trenutno

> Paliativna oskrba obravnava posameznika.
> Prehrana in dietoterapija Napotni zdravnik mora na napotnici jasno navesti razlog napotitve in ga obrazloziti z vsaj enim od spodaj nastetih
kriterijev.

VZS koda: 2587 - Onkolosko genetsko svetovanje/testiranje
> Enota za ugotavljanje poznih

posledic raka Na genski test so po posvetu poslani le tisti posamezniki, ki ustrezajo kriterijem za testiranje (po sklepu
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KLINICNA POT GENETSKE OBRAVNAVE BOLNIC Z EPITELIJSKIM NEMUCINOZNIM RAKOM JAJCNIKOV/JAJCEVODOV/PRIMARNIM PERITONEALNIM
SEROZNIM KARCINOMOM

Erik Skof, Ksenija Strojnik, Marta Banjac, Ana Blatnik, Vida Stegel, Natalija Klop¢i¢, Simona Hotujec, Srdjan Novakovi¢, Mateja Krajc

b

Indikacija:
rak jaj¢nikov/
jajcevodov/
PPSC*

Dokumentacija

”~

/ Poslati na Odd. Za molekularno diagnostiko: \
- OBR — 849 Napotnica za molekularno

DA ) - NE genetsko  preiskavo —  genotipizacija
Tumorsko tkivo razpoloZljivo somatskih mutacij iz tumorskega tkiva
(notranji naroénik)

v - Zeleni delovni nalog ZZZS / napotnica ZZZS
za molekularno genetsko preiskavo -
genotipizacija  somatskih  mutacij iz

tumorskega tkiva (zunanji narocnik)
- Histoloski izvid Zelenega tkiva

Genotipizacija somatskih mutacij iz tumorskega tkiva**  J&-------- oot

pozitiven izvid negativen izvid genotipizacija Poslati v Ambulanto za onkolosko gentsko
tumorja ni moZna svetovanje:
- OBR—1002 Interna napotnica za obravnavo
v Ambulanti za onkolosko genetsko
potrditveni test iz krvi M.I druZinska anamneza il PSS
- OBR — 1006 Vprasalnik o druzinski
S e anamnezi (bolnici poslje Ambulanta za
% é test krviza zarodne mutacije I. onkolosko genetsko svetovanje) J
g 8
Z

nadaljnja
genetska
obravnava
po SOP

nadaljnja
genetska
obravnava
po SOP

zakljucek
genetske

obravnave
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*PPSC — primarni peritonealni serozni karcinom
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INTERNA NAPOTNICA ZA OBRAVNAVO V Sy L
3 LJUBLJANA let )
AMBULANTI ZA ONKOLOSKO GENETSKO SVETOVAN JE 80 e

Klini¢na diagnoza:

Razlog napotitve:

STOPNJA NUJNOSTI (OBWVEZNO IZPOLNITI):

[0 PREDNOSTNO
{obkroziti v primeru, kobo rezultat genetskegatestavplival na odlocitev ozdravljenju; v tem primeru pacienta na

genetsko obravnavo povabi Ambulanta za genetsko svetovanje na osnovi vase napotnice)

Izvid bi potrebovali najkasneje do:*

(*z upostevanjem, da bo zaradi te hnithih omejitev izvid ge netskega testiranja naeloma navoljo najhitreje v 3-4 tednih od

oddaje vzorca krvi, razen za testiranje na znane mutacije; v tem primeru bo rezultat najhitreje v 2 tednih)

[J DRUGO

{vtem primeru naj pacient sam wzpostavi stik zAmbulanto za genetsko svetovanje)

Opombe/fostala opazanja:

Datum: Zdravnik, ki odredi: Podpis zdravnika:

Verzip 1 -0L0& 2018
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NALOGA SPECIALISTA, KI NAPOTI NA GENETSKI POSVET

PREVERITI DRUZINSKO DREVO, POSTAVITI SUM NA DEDNI SINDROM
OCENITI ALI PACIENT USTREZA KRITERIJEM ZA NAPOTITEV NA POSVET

USTREZNO IZPOLNI NAPOTNICO (NATANCNO OZNACI, V KOLIKOR PACIENT
POTREBUJE IZVID ZA NACRTOVANJE ZDRAVLJENJA)
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ZAKLJUCKI

v

» BRCA pozitivne bolnice z rakom jaj¢nikov imajo moznost
zdravljenja z novim tar¢nim zdravilom

» Njihovi sorodniki se lahko odlocijo za testiranje in glede na
rezultat lahko informirano odlocajo o preventivnih ukrepih

o W E U
A £t

TRENUTNO

» VELIKA OBREMENITEV GENETSKIH AMBULANT
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» Testiranje tumorjev

182




O ONKOLOSKI INSTITUTE

. ONKOLOSKI INSTITUTE
INSTITUT OF ONCOLOGY
LJUBLJANA LJUBLJANA

OLAPARIB
ZA ZDRAVLIENJE
RAKA JAJENIKOV

DEDNI RAK DOJK
IN/ALI JAJCNIKOV

b&,\ov o‘gé;l/fo%“;b _ AMBULANTA ZA ONKOLOSKO
457, GENETSKO SVETOVANJE

Druga, dopolnjena izdaja

POTEK ONKOLOSKEGA

GENETSKEGA SVETOVANJA: KONTAKT:

1. Preden posameznik naveze stik z onkolosko genetsko O :;i:;‘:}::?;"i’
ambulanto, mora pri svojem osebnem zdravniku, ginekologu L
ali lececem specialistu pridobiti napotnico za genetsko PO EL.POSTI:
obravnavo oz. ga zdravnik prek e-napotnice napoti na genetika@onko-isi
onkolosko genetsko obravnavo. Prvi stik pacienta z T R

Ambulanto za onkolosko genetsko svetovanje je najveckrat 22z in veljavno nay
po telefonu. Medicinska sestra v prvem pogovoru pacientu onkoloko genetsko sve
na kratko razlozi potek genetskega svetovanja in mu poslje Ze za Onkolozki ingtiti

vprasalnik za zbiranje druZinskih podatkov (rodownik) ter napotnice.
informativno gradivo. Ko pacient vrne izpolnjen vprasalnik, !
sledi nadaljnja obravnava pacienta/druzine. Pacient se pred dog

zglasi v sprejemni pis:

2. Pred genetskim svetovanjem medicinska sestra iz poslanih
podatkov narise rodownik — druzinsko drevo, po dogovorjenih
metodah oceni, ali so izpolnjeni kriteriji za genetsko
svetovanje, s pomodjo racunalniskih aplikacij na podlagi
preverjenih podatkov izracuna oceno ogrozenosti in pripravi
oceno (izracun) verjetnosti prisotnosti mutacije v druZini.
Zdravnik iz ambulante za genetsko svetovanje oceni kako hitro
je potrebno cbravnavo speljati in to zabele v dokumentacijo.

3. Ko so vsi druzinski podatki zbrani in analizrani, vodja
multidisciplinamega tima druzino predstavi ostalim clanom
konzilija na rednem mesecnem sestanku. Clane tima opozori
o manjkajocih ali nezanesljivih podatkih, o posebnostih druzi-
ne ter o zeljah pacienta glede svetovanja in testiranja. Glede
na navedeno se tim dogovori, ali je smiselno opraviti genetsko
testiranje in pri katerem ¢lanu druZine bi testiranje opravili ter
katere preventivne ukrepe oziroma program kontrolnih
pregledovbi pacientu priporociliglede na ocenjeno ogroZenost
za raka in kasneje glede na genetski izvid.

4. Pacienta nato povabimo na svetovanje in mu posredujemo
mnenje multidisciplinarnega tima. Posvet vodi zdravnik,
sodeluje pa tudi diplomirana medicinska sestra, ki zapisuje




e ONKOLOSKI INSTITUT
INSTrrmg OF ONCOLOGY Genetsko svetovanje
LJUBLJANA

Kliniéna pot genetske obravnave bolnic z epitelijskim
nemucinoznim rakom jajénikov/jajcevodov/primarnim
peritonealnim seroznim karcinomom

Avtoriji: Erik Skof, Ksenija Strojnik, Marta Banjac, Ana Blatnik, Vida Stegel, Natalija Klop&i¢, Simona
Hotujec, Srdjan Novakovi¢, Mateja Krajc

Ob postavljeni diagnozi epitelijskega nemucinoznega raka jajcnikov, jajcevodov ali primarnega
peritonealnega seroznega karcinoma (PPSC):

v

(1) Lecei onkolog/zdravnik OIL izda izpolnjeno interno napotnico za molekularno genetsko
preiskavo — genotipizacija somatskih mutacij iz tumorskega tkiva (glej Podrejene dokumente)

in priloZi kopijo histoloSkega izvida tumorskega tkiva odvzetega pri operaciji ali biopsiji.

(1A) Onkolog izven OIL izda zeleni delovni nalog ZZZS za molekularno genetsko preiskavo
(opcijsko: zeleno napotnico ZZZS) in izpolnjeno OIL interno napotnico za molekularno
genetsko preiskavo — genotipizacija somatskih mutacij iz tumorskega tkiva (glej Podrejene
dokumente) ter priloZi kopijo histoloskega izvida tumorskega tkiva odvzetega pri operaciji ali

biopsiji.

(2) Onkolog (z OIL in izven OIL) izda interno napotnico za obravnavo v Ambulanti za onkolosko
genetsko svetovanje (glej Podrejene dokumente), na kateri oznadi stopnjo napotitve »drugo«
in pod opombe zapise, da je Ze narocil genotipizacijo somatskih mutacij iz tumorskega tkiva.

Onkolog obvesti bolnico, da bo le v primeru pomembnih najdb v tumorju ali v druZinski
anamnezi, vabljena s strani Ambulante za onkolosko genetsko svetovanje na dodatno
genetsko obravnavo.

(3) V kolikor tumorsko tkivo za genotipizacijo somatskih mutacij ni na voljo, onkolog izda interno
napotnico za obravnavo v Ambulanti za onkolosko genetsko svetovanje, na kateri oznaci
stopnjo napotitve »prednostno« in pod opombe zapiSe, da tumorsko tkivo ni na voljo.

(3A) V primeru, da tumorskega tkiva ni mozno pridobiti, lahko genotipizacijo somatskih mutacij
izvedemo iz citopatoloskega materiala (maligni ascites, plevralni izliv ali metastatske
bezgavke). V tem primeru klinik izda poleg interne napotnice za molekularno genetsko
preiskavo tudi interno napotnico na oddelek za citopatologijo OIL, kjer pripravijo citopatolo3ki
vzorec in ga posljejo na oddelek za molekularno diagnostiko OIL - trenutno mozno le
znotraj OIL.
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(4) V primeru, da genotipizacija tumorskega tkiva ni uspela, bo bolnica prejela vabilo na obravnavo

s strani Ambulante za onkolo3ko genetsko svetovanje.

OPOZORILO: Dokumenti so obviadovani elektronsko. Veljavnost dokumenta preverite v aplikaciji GovernmentConnect.

Samo za intemo uporabo.
KP-11-5030-  Verzija 1/16.03. 2021 1/4 184
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(5) Oddelek za molekularno diagnostiko poslje originalne izvide genotipizacije somatskih mutacij
iz tumorskega tkiva napotnemu onkologu; izvide prenese tudi v bolnidni¢ni informacijski

sistem.

(6) Medicinska sestra iz Ambulante za onkolo$ko genetsko svetovanje obvesti bolnico o prejetju
napotnice in ji poslje Vprasalnik o druZinski anamnezi (glej Podrejene dokumente). Izpolnjen

vprasalnik bolnica nato vrne nazaj v Ambulanto za genetsko svetovanje.

(7) Po prejetju kopije izvida genotipizacije somatskih mutacij iz tumorskega tkiva in izpolnjenega
vprasalnika za druZinsko anamnezo, specialist klinicne genetike glede na izvid in druZinsko

anamnezo dolodi potek nadaljnje obravnave:

A: izvid na somatske mutacije v tumorju je pozitiven

Bolnico se povabi na genetski posvet in test za zarodne patogene razliCice (opravi se testiranje na

znano patogeno razli¢ico v tumorju). V primeru, da je izvid na zarodno okvaro negativen, se specialist
klinicne genetike odlo¢i za panelno testiranje z novo generacijo sekvenciranja (NGS) le v primeru
pozitivne druZinske anamneze (sum na prisotnost dednega sindroma za raka v druzini). Ce je
anamneza negativna, se bolnice ne vabi in se z genetsko obravnavo zakljuci.

B: izvid na somatske mutacije v tumorju je negativen

Specialist klinicne genetike preveri druZinsko anamnezo in bolnico povabi na posvet in test (NGS) le v
primeru, e je pozitivna druZinska anamneza. Ce je anamneza negativna se bolnice ne vabiin se z
genetsko obravnavo zakljuci.

C: izvid na somatske mutacije v tumorju — genotipizacija iz tumorja ni mozna

Specialist klinicne genetike povabi bolnico na genetski posvet in test za zarodne patogene razlicice.

Obravnava bolnic se izvaja po Klini¢ni poti obravnave pacienta v Ambulanti za onkolosko genetsko
svetovanje in testiranje in SOP-ju oddelka.

Vsa testiranja se opravljajo na Oddelku za molekularno diagnostiko.

OPOZORILO: Dokumenti so obviadovani elektronsko. Veljavnost dokumenta preverite v aplikaciji GovernmentConnect.

Samo za intemo uporabo.
KP - 11 - 5030 - Verzija 1/16. 03. 2021 2/4
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O

Povezani dokumenti

v

Podrejeni dokumenti

B

OBR - 849 NAPOTNICA ZA MOLEKULARNO GENETSKO PREISKAVO - GENOTIPIZACIJA
SOMATSKIH MUTACHJ IZ TUMORSKEGA TKIVA

OBR - 1006 Vpra$alnik o druzinski anamnezi

OBR - 1002 Interna napotnica za obravnavo v Ambulanti za onkolo3ko genetsko svetovanje
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OPOZORILO: Dokumenti so obvladovani elektronsko. Veljavnost dokumenta preverite v aplikaciji GovernmentConnect.

Samo za interno uporabo.
KP —11-5030 — Verzija 1/ 16. 03. 2021 3/4 186
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O

ONKOLOSKI INSTITUT

INSTITUTE OF ONCOLOGY

LJUBLJANA

Genetsko svetovanje

Kliniéna pot genetske obravnave bolnic z epitelijskim
nemucinoznim rakom jajénikov/jajcevodov/primarnim
peritonealnim seroznim karcinomom

Indikacija:
rak jajénikov/
jajcevodov/
PPSC*

Tumorsko tkivo razpolozljivo

A

Genotipizacija somatskih mutacij iztumorskega tkiva** [

......

\\\
r \‘ - - -
pozitiven izad negativen izvid genotipizacya
l tumorjz ni moina
POZITIVNA

potrditvenitest iz kri _"‘m”'""'4 drufinska anamneza

nadaljnja
genstska
obravnava
posSOP

zzkljucek
genetske

obravnave

*PPSC— primarni peritonealni serozni karcinom
** glg totko 3A

nadaljnja
genstska
obravnava
posOP

§ 3 h 4 4

= ;_’5 test krvi za zarodne mutadije
~N

: :

— — — — — — — — — — —

Dokumentacija

/

Poslatina Odd. 23 molekularno diagnostika N
- OBR - B4S Napotnica za molekulamo
genetsko  preskavo - genotipzaci3
somatskih mutacj = tumorskega tkina
{notranji narotnik)

- Zeleni delovni nalog ZZZS / napotnica Z25

za molekularno genstsko preskavo -
genotipzacia somatskih mutacy @
tumorskega tkiva (zunanji narocnik)

- Histoloiki zvid Zelensga tkiva

Poslati v Ambulanto 23 onkoloiko gentsko
svetovanje:

- OBR— 1002 Interna napotnica za obravravo
v Ambulanti za onkolosko genstsko

svetovanje

- OBR - 1006 Vprasalnik o druZinski
anamnezi (bolnici poilje Ambulanta za
onkoloiko genstsko svetovanje)
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