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IMPOTHO3YBAHHS BIPOTUTHOCTI HOCIMICTBA MYTAIIIN
BRCAI TA BRCA2 Y XIHOK 3 OBTSIXKEHUM CIMEMHUM
AHAMHE30OM 11010 PAKY MOJIOYHOI 3AJI031 TA/ABO
PAKY I€UHUKIB

06TsXeHiCTb CiMEMHOr0 aHaMHe3y L0/10 PaKy MONOYHOT 321031 Ta/abo paKy SEYHUKIB MOXKe CBiUMTU NPO HOCINCTBO
myTauii B BRCA1 Ta BRCA2 reHax.
MeTa: ouiHMTM Ta NOpiBHATM MOXAMBOCTI MaHuyecTepcbkoi 6anbHOi cuctemu, anroputmy Penn II Ta Myriad Ha
iHAMBIAYaNnbHOMY pPiBHi Bifpi3HATM NaLieHTiB 3 MyTauieto BRCA1/2 Ta ocib 6e3 MyTaHTHUX aneneit cepep, YKPaiHCbKMX
KIHOK 3 paHHiM pO3BUTKOM paKy MOJIOYHOT 331031 Ta/ab0 0OTAKEHMM CiIMEIHUM aHaMHE30M WOA0 PaKy MOJIOYHOT 3a-
n03u Ta/abo paky AEYHUKIB.
Marepian Ta MmeToau pocnigKeHHA. MaTepiasioM LOCNIIKEHHS CyryBanu pe3ynbTaTh reHeasoriyHoro, MoneKynsp-
HO-TE@HETUYHOTO Ta KNiHIKO-MOpPhONOriYHOro 06CTeXEHHS 44 0CiO, XBOPUX HA paK MOIOYHOT 3a/103M, 3 PaHHIM PO3BUT-
KOM 3aXBOpPIOBaHHA ab0 3 0OTAXKEHUM CiMeHUM aHAaMHE30M W00 OHKOMOTiYHOT naToorii MosoYHoi 3an103u Ta/abo
AEYHUKIB. BU3HaUeHHsA Hailbinbw iMOBipHMX HOCiTB MyTauiii BRCA1 i BRCA2 cepep, 06CTEXEHMX XKiHOK NPOBOAMM 3a
JOMOMOrO0 TPbOX BULLE3TAAAHUX ANTOPUTMIB.
Pe3ynbtatm Ta BUCHOBKM. MaHuyecTepcbka 6asbHa CUCTEMAa Mae Kpaly 3AaTHICTb Ha iHAWBiILyanbHOMY piBHi
Bilpi3HATK NaLieHTiB 3 MyTalicio Ta oci6 6e3 MyTaHTHMX aneneit. Mnowa nig KpuBot MaH4yecTepcbkoi GanbHOT cuc-
Temu cknagace 0,84, Penn II - 0,66, Myriad — 0,68.
KniouoBi cnoBa: MaHuectepcbka 6anbHa cuctema, Penn II, Myriad, BRCA1, BRCA2.
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Prognosis of probability of BRCAI and BRCA2 mutations carriage in women
with compromised family history of breast and/or ovarian cancer

Burdened family history of breast and/or ovarian cancer may indicate the mutations carriage in the BRCA1 and BRCA2
genes.

Objective. Estimation and compare of the Manchester Scoring system, Penn II and Myriad algorithm in an ability to dis-
tinguish the cases with BRCA1/2 mutation those and no mutant alleles at the individual level among the Ukrainian
women with early onset of a breast cancer and/or compromised family history with breast cancer and/or ovarian cancer.
Material and methods. Results of genealogy, molecular genetic and morphological study from 44 females with breast
cancer, with early development of the disease or family history of a breast cancer and/or ovarian cancer were the
material of research. Determination of carriers BRCAI and BRCA2 mutations among women was performed by
Manchester Scoring system and Penn II and Myriad algorithm.
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Results and conclusions. Manchester Scoring system has better capacity to distinguish patients with and without
mutant alleles at the individual level. The area under the curve of Manchester Scoring system is 0.84, Penn II — 0.66,

Myriad - 0.68.
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Pak momounoi 3an03u (PM3) 3aiimae nepiie Miciie ce-
pe 37105IKiCHUX HOBOYTBOPEHD Y JKiHOK SIK B YKpaiHi, TaKk
i B OUTBIIIOCTI KpaiH CBiTY. Pusuk BuHukHeHHss PM3 Bripo-
JOBX XUTTS CTaHOBUTH 8—12 % [1]. OmHak is XKiHOK 3
mytauisiMu BRCAI ta BRCA2 puzuk PM3 3HauHO BU-
it — Big 40 mo 80 % [2]. Myrauii B reHax BRCA1/2y 3a-
TaJIbHIN MOMYJISILii 3ycTpiyaroThes 3 yactoToro Bim 1:400
1o 1:800 [3] Ta ckinamatots 5—10 % Bcix Bunaakis PM3
[4]. BpaxoByiounm HU3BLKY MOIIMPEHICTh, PO3Mip TEHIB
BRCA 1/2Ta criekTp iX MOJIEKYJISIpHUX BapiaHTiB, CTae o4e-
BUIHUM, 1110 IIPOBOAWTY T€HETUYHE JOCIIIIKEHHST Ha Ha-
SIBHICTb MYTalliil CITAAKOBOIO paKy BCiM >KiHKaM HEMOX-
JuBo. Tomy, mepill HiK MOro 3ailicHIOBaTH, HEOOXiIHO
OLIIHUTU MMOBIPHiCTh HOCiIiCTBA MyTalliii. 32 KOPIOHOM Y
KJTIiHIYHIA mpakTuli 1151 BU3HAUYEHHSI pU3UKY HOCiicTBa
MyTalifHUX ajieyiell 3aCTOCOBYIOTh aJITOPUTMU PO3PaxXyH-
Ky nporaody BRCA1/2 myratiiii, 1o 103B0JIsIE 3 HATMEH -
MMM BUTpaTaMM 3a0e3MedyBaTh OOCTEXKEHHST 3HAYHUX
nonyJysiuiin moaei. HaliOuibll MOIMMPEHUMU € MOIETb
BOADICEA, Manuectepcbka 0anbHa cuctema, Myriad,
IBIS, Penn II Tomo [5—9]. B VYkpaiHi mociimkeHb 3
OLIIHKHM JOLIJIBHOCTI MPOBEIEHHS MEIUKO-TeHETUYHOTO
KOHCYJIBTYBaHHSI 3 BUKOPUCTAaHHSIM aJITOPUTMIB, IO ITIe-
pelye TeHeTUIHOMY TeCTYBaHHIO, He TIPOBOIMJIOCS.

META

OLiHUTU Ta TOPIBHITU MOXJIMBOCTI MaHuecTepchKoi
OanbHOI cuctemu, anroputMmy Penn II ta Myriad Ha
iHIMBIAyaJlbHOMY PiBHI BiApi3HSITU MaALi€EHTIB 3 MYy-
tauieto BRCA1/2 ta ocid 06e3 MyTaHTHUX ajieieil cepe
YKpaiHCBKUX KiHOK 3 paHHiIM po3BuUTKOM PM3 Ta/abo
OOTSDKEHMM CiMeHMHUM aHaMHe3oM Iomo PM3 Tta/abo
paky sieunukiB (PAI).

MATEPIAJIM 1 METOJIN

B nocnigkeHHST BKJIIOYEHI pe3yJbTaTh T'eHealoriyHoro,
MOJIEKYJISIPHO-TEHETUYHOTO Ta KJTIiHiKO-MOP(OJIOTiYHO-
ro oocrexxeHHs 44 oci6, xBopux Ha PM3 3 paHHiM po3-
BUTKOM 3axBopioBaHHS (10 40 pokiB BKJIIOYHO) abo 3
00TsDKeHVM ciMeitHUM aHamHe3oM 1ogao PM3 ta/a6o
P4 (2 Ta 6inplre BUmagKiB y poaoBoi). OCHOBHY TpyITy
JOCTIIXKEHHS CKJaldu XXiHKW, $Ki Opajlu ydyacThb y
JikBimanii HaciakiB aBapii (JIHA) na HAEC (n=22), ce-
pen sskux 4 ocoou 0y BRCA I-no3uTuBHI (0gHA — 3 MY-
taiiero 185delAG Ta tpm 3 myramieio 5382insC). KoHT-

Breast cancer (BC) takes first place among malignant
neoplasms in women both in Ukraine and worldwide.
The lifetime risk of BC is 8—12% [1]. However, for
women with BRCA I and BRCAZ2 mutations the cancer
risk is significantly higher — from 40 to 80% [2].
Mutations in genes BRCA1/2 in general population
are found with frequency from 1:400 to 1:800 [3] and
constitute 5—10% of all BC cases [4]. Taking into
account a low prevalence, size of BRCA1/2 genes and
spectrum of their molecular variants, the impossibili-
ty of carrying out a genetic study for the presence of
mutations of hereditary cancer in all women becomes
obvious. Therefore, before carrying out the study it is
necessary to evaluate the probability of carriage of
mutations. In the foreign clinical practice to deter-
mine the risk of mutated alleles carriage the algo-
rithms of calculation of BRCA1/2 mutations progno-
sis are used that allows to examine the significant pop-
ulation with minor expenses. The most widespread
are BOADICEA model, Manchester scoring model,
Myriad, IBIS, Penn II, and BRCAPRO [5—9]. There
are no studies conducted in Ukraine for evaluation of
appropriateness of carrying out a genetic consultation
with use of algorithms, which precede genetic test.

OBJECTIVE

Estimation and compare of the Manchester Scoring
system, Penn II and Myriad algorithm in an ability
to distinguish the cases with BRCAI/2 mutation
those and no mutant alleles at the individual level
among the Ukrainian women with early onset of a
breast cancer and/or compromised family history
with breast cancer and/or ovarian cancer (OC).

MATERIALS AND METHODS

Results of genealogical, molecular-genetic and clin-
ic-morphological tests of 44 females with BC in early
onset of disease (<40 years old ) or with compro-
mised family history of BC and/or OC (>2 cases in
pedigree) have been included in the study. The main
group of study have been constituted by women, who
participated in a clean-up of the Chornobyl NPP
accident consequences (n=22), among them 4 indi-
viduals were BRCA I-positive (one — with 185delAG
mutation and three — with 5382insC mutation).
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poJibHa rpyra chopmoBaHa 3 22 ocid 06e3 pamialiiiHOTo
a"HaMHe3y: 5 xBopux 3 BRCAI-3anexaum PM3 (y Bcix
punagkax 5382insC) ta 17 3 BRCA-ueratuBHuM PM3.
IMamienTn Oyau BigiOpaHi AIs1 JOCiIKEHHS BiAIIOBiIHO
JIo IpUHIUIIB [ebCiHKCHKOI AeKaapallii mic/is 3aTBEp/-
JKEHHS JociimkeHHss KomiTeToM 3 MeIW4YHOi €TUKHU
HHIIPM.

KputepissMu BKIIIOYEHHST Y PO3paxXyHOK JTOCIiIKyBa-
HUX aJITOPUTMIB CJIyTyBaJIW: HasIBHICTh y mpobaHaa PM3
3 MaHi(ecTauielo 3axpoproBaHHs <40 pokiB; 2 Ta 6ijible
BunagkiB PM3 B ciM’i, ipuHaliMHI OOWH 3 SIKWX Jiar-
HocToBaHUi1 y Billi <50 pokiB Ta/ a6o PS y Oynb-sikomy
Billi, HASAIBHICTb Y pofoBoji OinaTepaibHoro PM3, 3io-
SJKICHMX TYXJIMH TPYyAHUX 3aJl03 Y 4YOJOBiKiB. bynu
BKiIroueHi Bunagku PM3 ta/a6o PS cepen poauuis mep-
110T0 200 APYroro PiBHIB CIIOPIAHEHHS.

BuzHayeHHS TpbOX HAOUIBIN MOIIMPEHUX MYTAHTHUX
aneneit 5382ins i 185delAG rena BRCAI ta 6174delT re-
Ha BRCA2 3pilficHOBalM 3a IOIIOMOTOIO ajielib-CIie-
U(piYHOI MYIBTUILIEKCHOI MOoJiMepa3Hoi JaHIIIOroBOi
peakilii Ha 0a3i JlabopaTopii MyTareHe3y Ta aHTUMYyTare-
Hedy. HagBHicTb MyTallii, BU3HAYEHOI 3a AOIOMOIOI0
aneib-crieuqu@iyHol MYJbTUILUIEKCHOI ITojJiMepa3Hol
JIAHITIOTOBOI peakllii, MiATBepIKyBaJll aBTOMAaTUYHUM
(bepMeHTaTUBHUM CeKBeHYBaHHSM 3a CeHrepoM Ha 0a3i
Bigaisy reHoMiku [HCTUTYTY MOJEKYJISIpHOI 0ioJiorii Ta
reHetuku HAH Ykpainu.

BusHaueHHs cepen >KiHOK HalOiIbIlI iMOBIpHUX HOCIIB
myTauiit BRCAI i BRCA2 mpoBoauiavd 3a JOMOMOIOIO
MaHuecTepchbKoi 6anbHOI cucTemu [6], anroputMmy Penn
11 [9] Ta Myriad [7].

MaHuecTepchbka OajbHa cuUcTeMa SIBJISIE COOOI0 pyd-
HUU TigpaxyHOK 0aJjliB 3a JOMOMOIOI0 TabJUllb, BKIIIO-
yae B cebe JaHi Mpo HasIBHICTb a00 BiICYTHICTb Y MPO-
b6anpga ta iioro poaudis I, II i III ctyneHiB criopigHeHHs
PM3, P/, paky mnepeamixypoBoi 3aJo3d Ta paky
MiAUUTYHKOBOI 32103 i3 3a3HAYEHHSIM BiKy MaHigdec-
Talii OHKOJOIiYHOI MaTOJOTil B MOCHiIXYyBaHiil CiM’i.
Manuyectepcbka cucteMa po3paxyHKy (Bepcist 2009 po-
Ky) BKJIIOUA€E KIIiHiKO-MOP(OIOTiuHi JaHi MyXJIUH MO-
JIOYHOI 3aJ7103M, 30Kpema, CTyMiHb ITUdepeHIIilOBaHHS,
iIMYHOTICTOJIOTiYHUIA CTAaTyC TOIIO [6].

Mogensb Penn 11 BKitouae HaCcTYMHi BiZOMOCTi PO po-
JUYiB MALiEHTKU y TPHOX MOKOJIHHSX: KiJIbKiCTh KiHOK
B poauHi 3 giarHozoM PM3 ta PS, okpemi Bumnanku P
abo paky dannonieBux Tpyo 3a BiacyTHocTi PM3,
KiJTbKicTh BUTIanKiB PM3 y Bini 50 pokiB, HasgsBHICTB 3710-
SIKiCHOI MyXJIMHY MOJIOYHOI 3aJ1031 Y MaTepi Ta JOHBKH,
HasgBHiCTh OiatepanibHoro PM3, yonosivoro PM3, a
TaKOX BMITAIKM paKy IiIIUIYHKOBOI 3aJlo3d Ta Iie-
peaMiXypoBoOi 3a1031 B poauHi [9].

Control group has been formed out of 22 individuals
without radiation esposure in a history: 5 patients
with BRCAI-dependent BC (5382insC in all cases)
and 17 with BRCA-negative BC. Patients have been
selected for the study according to the principles of
Declaration of Helsinki after approval of study by the
Committee of Ethics of NRCRM.

There were following criteria of inclusion in cal-
culation of studied algorithms: BC in proband with
manifestation of disease at the age of <40; 2 and
more cases of BC in family, at least one of which
was diagnosed at the age of <50 and/or OC in any
age, bilateral BC in pedigree, malignant tumors of
mammary glands in men. Cases of BC and/or OC
among relatives of the first or second relation
degree have been included.

Determination of the three mostly widespread
mutagen alleles 5382ins and 185delAG of gene
BRCAI and 6174delT of gene BRCA2 was conducted
by means of an allele-specific multiplex polymerase
chain reaction on the basis of laboratory of mutagen-
esis and antimutagenesis. Presence of mutation
determined by means of allele-specific multiplex
polymerase chain reaction has been confirmed by
automatic enzyme Sanger sequencing on the basis of
department of genomics of Institute of Molecular
Biology and Genetics of NAS of Ukraine.

Determination of the most probable carrier of
BRCAI and BRCA2 mutations among women has
been carried with application of the Manchester scor-
ing system [5], Penn 11 algorithm [6] and Myriad [7].

The Manchester scoring system represents a
manual calculation of scores with the help of
tables, includes data of presence or absence of BC,
OC, prostate gland cancer and pancreatic cancer
in proband and his relatives of I, 1T and III relation
degree with indication of age of oncological dis-
ease manifestation in studied family. The
Manchester system of calculation (version 2009)
includes the clinic-morphological data of mam-
mary gland tumors, in particular the grade of dif-
ferentiation, immunohistological status, etc. [6].

Penn II model includes the following informa-
tion about relatives of patient in three generations:
quantity of women in the family with BC and OC
diagnosis, single cases of OC or Fallopian tubes
cancer without BC, quantity of BC cases in the age
of 50, malignant tumor of mammary gland in
mother and daughter, bilateral BC, male BC as
well as cases of pancreas cancer and prostate gland
cancer in the family [6].
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AnroputM Myriad 1S ipoBeIeHHS PO3paxyHKy Bpa-
XOBY€E HACTYITHI TapaMeTpU: HasIBHICTb 200 BiICYTHIiCTb
PM3 y nmauienTa i/abo y poaudiB nepiioro adbo apyro-
To piBHS CITOpPiAHEHHS, Bik MaHi(ecTallii 3aXBOpIOBaH-
Hs (50 abo >50 pokiB), HasgIBHICTh 200 BiACcyTHICTH PA
y TaimieHTa i/abo y pomudiB mepiaoro abo Apyroro
piBHS crOpimHeHHS Ta (PAaKT eTHIYHOI MPUHAJIEKHOCTI
nalfieHTa g0 eBpeiB-alkeHasi [7].

3a MaHuecTepchKOW OABHOIO CUCTEMOIO Ta ajro-
putMoMm Penn II po3paxyHKM pU3MKY HOCiiicTBa My-
Taliii mMpoBOAITHECS oKpeMo ist reHa BRCA i niid TeHa
BRCA2, a nnga Myriad — KomM0iHOBaHOro HOCiicTBa
BRCA myTartiit.

s OUiHKKM 3JaTHOCTI aJTOPUTMIiB BipOTigAHOCTI
HocivcTtBa myTtauiit BRCAIi BRCA2 Ha iHmuBimyaabHO-
MY piBHi BiIpi3HSITH TAalli€HTIB 3 MyTalli€lo Ta ocid 0e3
MYTaHTHUX ajiesieii Oynau BukopuctaHi ROC-kpusi
(receiver operating curves) 3 95 % moBipuum iHTepBa-
sioMm [10]. EdpexTuBHICTS poOOTH TOCTIMKYBaHUX MOJIE-
JIeil OILIiHIOBaJIM 3a BEJMYMHAMMU IUIOII MiJ KPUBUMU
(TIITIK). Yum ommkye TTTIK mo 1, Tum Buine edek-
TUBHICTh poboTu anroputmy. Axio ITITK anroputmis
JIIOpiBHIOE 1, LIe 03HAauae, 110 AaHi MoAesi € igeaabHO
TOUHUMU, Tomi K 0,5 Ta MeHIIe — BKa3ylOTh Ha
BiICYTHICTh AMCKPUMIHALIIMTHOI 3MaTHOCTI aJITOPUTMY.
3a nonomoroto tecTy JenoHra [11] Bu3Havanu cratuc-
TUYHY Pi3HULI0O MiX ajJroputMamu. BusHaueHHsI Ta
nopiBHsibHUM aHani3 [TITK, mooynoBy ROC-kpuBux
npoBOAWIM B R-11akeri.

ITapameTpryHi MOKa3HUKU TMOPiBHIOBAJIM 3a JOMO-
MOrol t-TecTy B JABOOiYHOMY BapiaHTi. Hemapamer-
PUYHI 1aHi OLIiHIOBAIN 3 BUKOPHUCTAaHHSIM TOYHOTO TeC-
Ty Dimepa y ABo6iyHOMY BapiaHTi. CTaTUCTUYHI pO3-
paxyHKM BUKOHYBAJIH 3a TOIIOMOTOIO IIPOrpaMHOTO I1a-
Kkety Statistica 10 (StatSoft, CILIA). TBepmKeHHS PO
HasIBHICTh iCTOTHUX pO30iXKHOCTEH TIpumycKaau 3a
BiporigHocTi momuiaku MeHiie 0,05.

PE3VYJIBTATU TA OBI'OBOPEHHS
CepenHilt Bik XBOpHX Ha yac MaHi(ecTallii 3aXBOpIOBaH-
HSI B OCHOBHI IpyIi 3 pafiaiiitHo-acouiiioBanum PM3
ckiiaB (43,3%6,1) pokiB, HaIMOJIOMIIN MaLieHTL OyB 31
pik, Haiictapiuiii — 56 pokiB. BikoBa xapakTepucTuka
IPYIM KOHTPOJIIO TIpeICTaBlIeHa HaCTYITHUM YMHOM: Ce-
penHiit Bik Binmosinas (44,617,5) pokiB, HAWMOJIOIIIiiA
Ta HaiicTapiuiit xBopuM OyJ1o 33 Ta 57 pokiB, BiAIOBiAHO.
Posmonin xBopnx 3a BikoM Ha MOMEHT BepuiKallii giar-
Hogy B 3ajiexxHocTi Bin BRCA-crarycy Ta nesiki Mopdo-
JIOTIYHiI TOKa3HUKM MyXJINH HaBEACHO B TaOIULLi 1.

3a KIIiHIYHUMU XapaKTepUCTUKaMuy yxiauH y 88 % (8
3 9) XBOpUX y 3arajibHili rpymi (OCHOBHA Ta KOHTPOJIbHA

Myriad algorithm for carrying out the calculation
takes into account the following parameters: pres-
ence or absence of BC in patient and/or in relatives
of first and second relation degree, age of disease
manifestation (<50 or >50), presence or absence of
ovarian cancer (OC) in patient and/or in relatives of
first or second second relation degree and fact of
patient’s Ashkenazi Jew ethnicity [7].

According to Manchester scoring system and
Penn II algorithm the risk calculation of carriage
of mutations is being conducted separately for
gene BRCAI and BRCA2, and in Myriad a com-
bined carriage of BRCA mutations was calculated.

In order to evaluate the capacity of algorithms to
estinate the of probability of BRCAI and BRCA2
mutations carriage at an individual level to distinguish
the patients with mutation and individuals without
mutagen alleles the ROC-curves (receiver operating
curves) have been used with 95% confidence interval
[10]. Effectiveness of studied models has been evalu-
ated using areas under curve (AUC). The closer AUC
is to 1 the higher effectiveness of algorithm work is. If
AUC of algorithms equals 1 then it means that data of
model are ideally precise, while value 0.5 and less
indicates the absence of discriminating capacities.
With the help of Delong test [11] a statistical differ-
ence between algorithms was identified. The determi-
nation and comparative analysis of AUC, both with
ROC-curves plotting were held in the R package.

Parametric indexes have been compared with the
help of t-criterion in two-sided variant. Non-para-
metric data have been evaluated with the use of pre-
cise Fisher test in two-sided variant. Statistical calcu-
lations have been performed with the help of program
package Statistica 10 (StatSoft, USA). The statement
concerning presence of essential differences has been
assumed at probability of error less than 0,05.

RESULTS AND DISCUSSION
Mean age of patients at the moment of disease man-
ifestation in the main group with radiation-associ-
ated BC was 43316.1. The youngest patient was 31,
the oldest — 56. Age characteristics of control group
are represented as the following: the mean age was
44.6%7.5, the youngest and the oldest patients were
33 and 57 correspondently. The distribution of
patients by age at the moment of diagnosis verifica-
tion depending on BRCA-status and some morpho-
logical indexes of tumors are represented in Table 1.
Accordingly to the clinical characteristics of
tumors the infiltrative duct cancer was revealed in
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Taoauusa 1

Bik nauieHTiB Ha yac piarHoctyBaHHA PM3 Ta mMopdosioriyHi NOKa3HMKKU NyXJIUH B 06CTEXKEHUX rpynax B

3aneXHocTi Big cTarycy myTtauin BRCA

Table 1
Age of patients at the moment of BC diagnostics wit
dependently on status of BRCA mutations

h morphological indexes of tumors in studied groups

MapameTtp OcHoBHa rpyna KontponbHa rpyna
Parameter Main group Control group

BRCA- (n=18) BRCA+(n=4) P BRCA- (n=17) BRCA+ (n=5) P
Bik (cepeaiit, 95 % [l), pokis 43,2 (39,9-46,5) 44,0 (37,4-50,6) 44,4 (40,4-48,4) 45,4 (36,7-54,1)
Age (mean, 95% Cl)
Bik (mepjaHa, MiH.—MaKc.), pokiB 42,0 (31,0-56,0) 44,0 (39,0-49,0) 43,0 (34,0-57,0) 48,0 (33,0-50,0)
Age (median, min.—max.)
Bik Ha MomeHT piarHo3y (<50/>50 pokis) 15/3 4/0 0,38 12/5 41 0,68
Age at diagnosis (<50/>50)
licTonoriynuin ctynidb / histologic grade
(G1+G2/G3) 2+12/4 0+2/2 0,26 1+13/3 0+2/3 0,06
ImyHoricToximisi / immunohistochemistry
PE (NO3UTWUBHWIA/HEraTUBHWIA) 13/5 0/4 0,008 9/8 0/5 0,03
RE (positive / negative)
PIT (nO3UTWBHWMIA/HEraTUBHMIA) 12/6 0/4 0,01 11/6 0/5 0,01
RP (positive / negative)
HER2/neu (no3uTUBHWMIA/HEraTUBHUIA) 117 0/4 0,63 3/14 2/3 0,29
HER2/neu (positive / negative)
MotpiliHunii HeratveHMiA PM3(Tak/Hi) 3/15 4/0 0,001 4/13 3/2 0,12

Triple—negative BC (yes/no)

Mpumitka. [l — posipuwit itepsan, BRCA- — ocobu 6e3 myTauiit BRCA, BRCA+ — 3 BRCA-N03UTUBHIM MyTaLjiiHM cTatycoM, PE — peuentop ectporeHy, MNP — peLenTop nporecTepoHy.
Note. BRCA- — persons without BRCA mutations, BRCA+ — with BRCA-positive mutation status, RE — estrogen receptor, RP — progesterone receptor

rpyru pa3oMm) 3 BRCA-mo3uTuBHUM MyTalliifHUM CTa-
TYCOM BUSIBJICHUH iH(IIBTPAaTUBHUI TPOTOKOBUI paK.
ITpu BUBYEHHI CTymNEHS 3J0SKICHOCTI B KOHTPOJbHIM
rpyni ocid crnocTepira€TbCs TEHIOEHLIS IO 4YacTOTi
Hu3pKoandepeHiiioBannx BRCA-mo3uTUBHUX ITyX-
nuH, nopiBHIHO 3 BRCA-HeraTuBHUMU pakamu
(p=0,06), sika 4iTKO crioCTepira€Thecsl B 3arajbHiil KO-
ropti xBopux (p=0,03). V 3zarainbHiil rpyni XiHOK 3
PM3 BugBieHa cTtaTMCTUYHA 3HAYYIIICTH IO BiICyT-
HOCTi peleNTOpiB €CTPOreHy Ta MPOTreCTePOHY Y XBO-
pux 3 myrtauisimu BRCA (p=0,0008 Tta p=0,0004,
BiIMOBiTHO), IO B CBOIO YePry 3HUXKYE €(heKTUBHICTh
TOPMOHOTepAITii y IINX TaIli€HTiB. 3a71eXHOCTi MixX Ha-
SIBHICTIO a00 BigcyTHicTIO penentopiB HER2/neu Ta
BRCA-acouitioBannmu i BRCA-HeraTMuBHUMM MyXJIv-
Hamu He BusiBieHo (p=0,4). ITpote, B rpyni BRCA-no-
3UTUBHUX 0Ci0 OCHOBHOI Ta 3arajibHOI IPyMy BUSIBJIEHO
CTAaTUCTUYHO 3HAYYIIY KOPEJSIIio 3 MOTPiliTHUM Hera-
tuBHUM ctatycoMm perentopiB PE, I1P ta HER2/neu
(p=0,001 Ta p=0,0009). Lli pe3ynbratv cniBNagaThb 3
JAaHUMU IHIIWX JOCTimHUKIB [12, 13].

88% of patients (8 out of 9) in general group with
BRCA-positive mutation status. A tendency in fre-
quency of low-differentiated BRCA-positive tumors
compared with BRCA-negative cancers (p=0.06) was
found within assay of a malignancy grade in control
group of patients, which is clearly observed in the
general group of patients (p=0.03). A statistical signif-
icance of absence of estrogen and progesterone recep-
tors in patients with BRCA mutations (p=0,0008 and
p=0,0004 correspondently) has been determined in
the general group of women with BC that in turn is
the reason of a decreases efficacy of hormone therapy
in these patients. Correlation between presence or
absence of HER2/neu receptors and BRCA-associat-
ed and BRCA-negative tumors has not been detected
(p=0.4). However, in a group of BRCA-positive indi-
viduals of the main and general groups a statistically
significant correlation has been detected with a triple-
negative status of ER, PR and HER2/neu (p=0,001
ta p=0,0009). These results coincide with data of
other researchers [12, 13].
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Ta6auusa 2

Po3nopain myTauiit B gocnigxxyeaHux rpynax B 3anexHocri Big icropii PM3 1a/a6o PA B popoBoai

Table 2

Distribution of mutations in the studied groups depending on BC and/or OC in the personal or family history

Ocobucra icTopia PM3

CimeiiHunii aHamHe3 wopo PM3 Ta/a6o PS

OcHoBHa rpyna KoHTponbHa rpyna

Personal history BC Family history of BC and/or OC Main group Control group

BRCA+ BRCA- BRCA+ BRCA-
(n=4) (n=18) (n=5) (n=17)

PM3y Biui <40 pokis bes PM3 Ta P4 0 7 0 8

BC <40 years Without BC and OC

PM3y Biui <50 pokiB >1 PM3 Ta/abo PAy siuj <50 pokis 2 2 3 4

BC <50 years > BC and/or OC at age <50

PM3y Biui <50 pokiB >1 PM3 T1a/abo P4y Biui >50 pokis 1 3 0 2

BC <50 years >1 BC and/or OC at age >50

PM3 >50 pokis >1 PM3 T1a/abo P4y Biui <50 pokis 0 2 1 2

BC >50 years >1 BC and/or OC at age <50

PM3 B nio6omy Biui Pak rpynHoi 3an03m y 4onoBikis 0 1 0 0

BC at any age Male breast cancer

PM3 B nio6omy BiLli BinarepanbHuit PM3 0 1 1 1

BC at any age Bilateral BC

BinarepansHuin PM3 Byab-gkuit 1 2 0 0

Bilateral BC Any

Mpumitka. BRCA+ — BRCA-noautueHi, BRCA- — BRCA-HeratugHi ocobu.
Note. BRCA+ — BRCA-positive, BRCA- — BRCA-negative persons

IeHeanoriyuHa xapakTepucTUKa IOCHiIXYBaHUX TpyIl
XBOPMX B 3aJIEKHOCTI Bill MyTallilHOTO CTaTyCy TIeHiB
BRCA npencrapieHa B Tabauili 2.

Po3paxyHOK pM3MKY HOCiliCTBa MyTalliil OlLliHIOBa-
mm okpeMo misg reHa BRCAI ta BRCA2 i Kom6iHOBA-
HO Juigd 000X TeHiB. JIJIT OLIIHKM 3JaTHOCTI ajiro-
PUTMIB BiporigHOCTi HociiicTBa MyTauiii BRCAI i
BRCAZ2 wna iHgMBigyaapbHOMY piBHIi Bigpi3HSATHU Ialli-
€HTIB 3 MyTalli€lo Ta 0ci0 6e3 MyTaHTHUX aJieJieil Oy-
nyBanu ROC-kpusi (puc. 1). Ilnomi mig KpuBuMu
(IIIK) 3 95 % noBipuuMu iHTepBajaMy HaBeICcHi B
Tabauui 3.

Sx 6aunmo, ROC-kpwusi Ta I1T1K Bumi s Mandec-
TepChbKOi OalbHOI CUCTEMH, IO MOXE CBiIUUTU TIPO
OLTbIITY TUCKPUMIHYIOUY TTOTYXHICTh MOJEJi MO BiTHO-
meHHo gpo aaroputMmiB Penn II Ta Myriad. Ilpu
nopiBHsaHHST TITTK MaHuecTepchbKoi CUCTeMM po3pa-
XYHKY T10 BiZHOIIeHHI0 A0 anroputmy Penn Il criocrepi-
ra€ThCsl TEHAEHLiS 10 CTaTUCTUYHO 3HAYYILOI Pi3HUILI
IITIK nboro anroputmy sl mepeadadyeHHsI HOCIiB
BRCAI mytauiit (p=0,07) ta cratuctuuno kpama [TITK
17151 mporHo3y BRCA-kKoM0iHOBaHOT0O MyTalLliliiHOTO CTa-
tycy (p=0,01). OnHak, mjasd BU3HAYEHHS BipOTiTHOCTI
HocilictBa myTamiii BRCA Mixk MaHUYeCTepChKOIO CUCTE-
MOIO PO3paxyHKy Ta ajaroputmMom Myriad i Moaensimu

Genealogic characterization of the studied
groups of patients depending on mutation status of
BRCA genes is represented in Table 2.

Mutation carriage risk has been separately calculat-
ed for BRCA I and BRCAZ2 genes and a combined value
for both. In order to evaluate the capacity of algo-
rithms to assay the probability of BRCAI and BRCA2
mutation carriage at the individual level to differenti-
ate the patients with mutation and individuals with no
mutant alleles the ROC-curves were plotted (Fig. 1).
Area under curve (AUC) values with 95% confidence
intervals are represented in Table 3.

As is evident from the foregoing the ROC-curves
and AUC are higher in Manchester scoring system
that may be an evidence of more discriminating
power of the model in respect to the Penn II and
Myriad algorithms. Tendency to the statistically bet-
ter AUC of this algorithm for prognosis of BRCAI
mutation carriers (p=0.07) and statistically signifi-
cant difference for prognosis of BRCA-combined
mutation status (p=0.01) is obvious at comparison of
AUC by the Manchester system of calculation in
respect to the Penn II algorithm. However, no differ-
ence between AUC was found (p=0.14 and p=0.86
correspondently) under the determination of proba-
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PucyHok 1. ROC-kpusi anroputmiB 3 nepeg6aueHHam BRCA1 1a komb6iHoBaHoi ouiHku BRCA myTauin y

3aranbHin rpyni xsopux.

Figure 1. The ROC-curves of algorithms with BRCA1 mutation prognosis and combined evaluation of BRCA
mutations in the general group of patients.

Ta6nuusa 3

Mnowi nig kpuBumu 3 95 % poBipuMmu iHTepBanamu

Table 3

Areas under curves with 95% confidence intervals

Anroputmu OcHoBHa rpyna KonTponbHa rpyna 3aranbHa rpyna
Algorithms Main group Control group General group
BRCA1-craryc / BRCA1-status

MaHuecTepcbka 6anbHa cuctema / the Manchester scoring system 0,81 (0,63-0,99) 0,86 (0,70—1,00) 0,84 (0,72-0,95)
Penn Il 0,57 (0,31-0,83) 0,78 (0,55—-1,00) 0,67 (0,49-0,85)
BRCA-ctaryc / BRCA-status

MaHuecTepcbka 6anbHa cuctema / the Manchester scoring system 0,83 (0,65—1,00) 0,86 (0,70—1,00) 0,84 (0,73-0,96)
Penn Il 0,59 (0,34-0,83) 0,73 (0,46—1,00) 0,66 (0,48-0,84)
Myriad 0,62 (0,35-0,90) 0,7 (0,34-1,00) 0,68 (0,46-0,89)

Penn II Ta Myriad piznuui mixk IITTK He 3HaiiaeHO
(p=0,14 i p=0,86 BinmosigHO). TaKOX BiACYTHS Pi3HULI
y TIITK 1o KoXHOMY 3 aJITOPUTMIB MixK OCHOBHOIO Ta
KOHTPOJIBbHOIO IpyMaMu JOCHiIKEeHb 151 TPOTHO3YBaH-
He BRCAI wmyrauiii Ta BRCA KoMOiHOBAaHOTO PU3UKY
(p>0,05).

BUCHOBKU

ManuecTtepcbka OajbHa cHCTeMa Mae€ Kpally 3aaT-
HIiCTh Ha iHAMBIAYaJAbHOMY PiBHiI BiApi3HSATH mMali-
€HTIB 3 MyTalli€elo Ta 0oci0 0e3 MYTaHTHUX ajielieid.
ITnomra mix kpuBoo MaHYecTepChbKOi OaTbHOI CUCTE-
mu ckianae 0,84, Penn I1 — 0,66, Myriad — 0,68. B mo-
JaJIbLIOMY HEOOXiJHO MPOBECTU BU3HAUEHHS OPOTiB
aJIrOpPUTMIB 3 OiJbIIOI AUCKPUMIHYIOUOIO TIO-
TYXHICTIO I PO3POOKM peKOMEHIAIliil oa0 MoJe-
KYJISIDPHO-TEHETUYHOro TecTyBaHHs TreHiB BRCAI Ta
BRCA2.

bility of BRCA mutations carriage via application of
the Manchester calculation system and Myriad algo-
rithm and Penn II and Myriad models. There is also
no difference in AUC under each algorithm between
the main and control groups for the prognosis of
BRCA I mutations and BRCA combined risk (p>0.05).

CONCLUSIONS

Manchester score system has better capacity of
differentiation of patients with mutations and
individuals without mutagen alleles at the indivi-
dual level. Area under curve of Manchester scoring
system is 0.84, of Penn I1 is 0.66, and of Myriad is
0.68. It is necessary to carry out the determination
of a threshold of algorithms with higher discrimi-
nating capacity in order to develop the recommen-
dations for a molecular-genetic testing of BRCAI
and BRCAZ2 genes in Ukrainian population.
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