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Pesrome. Bseoenue. IlpuHsiTre KIMHUUECKUX PELICHUI
C y4eTOM TeTepOTeHHOCTH OIyXOJiel, B YaCTHOCTH, IpH
pake MoytouHOH xene3sl (PMIK) — BO3MOXKHEIH IyTh ITO-
BbIIIIeHUS (D (PEKTUBHOCTH MPOTHBOOITYXOJIEBOU TEPATTHH.
Ilenv uccnedosanusn: olCHKA 4YAaCTOTHI MU3MEHCHUU pe-
LIENTOPHOIO CTaTyca KJIETOK KapIIMHOMBI MOJIOYHON >Ke-
JIe3bl TIPY PETHOHAPHOM MeTacTazupoBaHuu. Mamepuan
u memoowt. OTICpaIIIOHHBIN MaTepuall TIEPBUYHON OITy-
XOJIM U PETMOHApHBIX MeTacTazoB 104 manueHToK C -
arHo30M PaK MOJIOYHOM >Kele3bl UCCIEAOBANICA UMMYHO-
TUCTOXUMHUYECKUM (PELEenTOpbl K 3CTPOTeHY, PEeNTOPHI
K nporectepony, Her2/neu) u SISH (rex HER2) meTona-
MU, JUISL OIIEHKH PE3YJIbTaTOB PEaKINil MPUMEHSIINCH CH-
cremsl orieHkH Allred 1 ASCO/CAP 2013. OuenuBanuch
o011ast YyacToTa M3MEHEHNH CTaTyca KakI0ro OnomMapkepa
MIPU PETMOHAPHOM METACTa3UPOBAHMHM, & TAKXKE YACTOTHI
M3MEHEHHS CTaTyCOB C MOJOXHUTEIBHOIO HA OTPULATENb-
HBII U C OTPULIATEIBHOIO HA MOJI0KUTENIbHBIA. Pesynvma-
mol. BBIsIBIEHHBIE YaCTOTHl U3MEHEHHUI CTaTyCOB peren-
TOPOB K 3CTPOrEHY, PELENTOPOB K MPOreCTEPOHY U OH-
koOenka Her2/neu npu pernoHapHOM METacTa3upOBaHUH
paka MOJIOUHOH >kene3bl coctaBmsid 9,6%, 16,3%, 8,6%
COOTBETCTBEHHO. YacTOTbl MU3MEHEHUH CTaTryCOB OpPMO-
HaJBbHBIX PELENTOPOB C IMOJIOKUTEIBHOTO Ha OTPUIATENb-
HBIM ¥ C OTPUIATETTFHOTO Ha MOJIOKUTEIHHBIH HE UMETH
3HAYUMBIX Pa3JIMYuii, B TO BPeMsI KaK YaCTOThI U3MEHEHHI
craryca Her2/neu npu PMX cocrasmsimu 31,2% u 4,6%
COOTBETCTBEHHO. 3axitouenue. HacToTsl U3MEHEHUH CTa-
TYCOB PELENTOPOB K CTEPOMIHBIM T'OPMOHAM B KJIETKaX
PMIX npu permoHapHOM METAacTa3sUpPOBAHUU HE HMEKOT
3HAYMMBIX P34y, IPU 3TOM BBISBICHO TpeoliagaHme
4acTOTHI cIy4aeB ¢ m3MeHeHneM Her2/neu-craryca ¢ mo-
JIOKUTEIBHOTO HA OTPULATEIbHBIN HAll 4aCTOTOM Clly4aeB
C MIPOTHBOIOJIOKHBIM HalpaBiIeHUEM U3MEHEHUH.

Abstract. Background. Management of cancer patients
taking into account tumor heterogeneity is the possible
way to increase therapy success. Objective of the study: to
assess the rate of receptor status change in the cells of breast
carcinoma with local metastasis. Methods. Postoperative
specimens of the primary tumor and local metastases of
104 patients diagnosed with breast cancer were studied by
immunohistochemical (estrogen receptors, progesterone
receptors, Her2/neu) and SISH (HER2 gene) methods.
Allred and ASCO/CAP 2013 scoring systems were used to
evaluate the results of the reactions. The overall frequency
of changes of each biomarker status in regional metastases
compared with primary tumor, as well as the frequency
of status changes from positive to negative and from
negative to positive were estimated. Results. The revealed
frequencies of estrogen receptors, progesterone receptors
and Her2/neu statuses changes in regional metastasis of
breast cancer were 9.6%, 16.3%, 8.6%, respectively. The
frequencies of changes in the status of hormonal receptors
from positive to negative and from negative to positive
had no significant differences, while the frequencies of
changes in the Her2/neu status of breast cancer were 31.2%
and 4.6%, respectively. Conclusion. The frequency of
changes of steroid hormones receptors statuses in the cells
of breast cancer in primary tumor and regional metastasis
had no significant differences, while the predominance of
the frequency of cases with a change in Her2/neu-status
from positive to negative over the frequency of cases with
the opposite direction of change was revealed.
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Beenenue

HcuepnpiBatomiast GeHOTHUNHYECKAs U T€HOTUITNYECKas
XapaKTEPUCTHKA OIyXOJIE€BOM TKAaHH B HACTOSILIECE BPEMsI
SIBJISIETCS. HEBO3MO)KHOW BCIIEIICTBHE NPHUCYIIEH OImyXo-
JISIM TETEPOreHHOCTH. BOompocsl reTeporeHHoCTH OImyXo-
JIeH aKTUBHO MCCIEAYIOTCS KaK [ IOHUMaHHs ee O1oJo-
THYECKUX MEXaHU3MOB, TaK U IS MOMCKA YUUTHIBAIOIINX
ee TepaneBTHIeCKUX moaxoaos [1, 2].

Pazmmuns sxcnpeccun pernentopoB k actporeny (PD3),
peneniropoB k nporecrepony (PII), onkobenka Her2/neu
n mapkepa nponudepaunu Ki67 Mexay xieTkamu mep-
BUYHOM M METACTATUYECKOW OIyXOJIM MPHU pake MOJIOY-
HOI JKeJie3bl MPUBJIeKal0T BHUMAaHKE HCCleloBaTeNeH, 1o-
CKOJIBKY Y4eT 3TOTO BapHaHTa OIYXOJIEBOM TeTepOreHHO-
CTH SIBJIICTCSI BO3MOXKHBIM ITyTE€M IOBBILICHUS 3D (HEKTHUB-
HOCTH Tepaniy W OIEHKH MPOTrHO3a 3aboneBaHus [3-6].
Jlo HacToAIIEero BpeMEHU HE CYIIECTBYET €JUHOI0 MHe-
HUS O TIPUPOAE M 3HAYCHUM JJIsl KIMHUKH TaKuUX paziiu-
yuid. HekoTopeie aBTOphI OTPUIIAIOT OHOJIOTHYECKOE MTPO-
UCXOKJEHNE IeTePOreHHOCTH IKCIPECCUU OCJIKOB, BbHISB-
JISIeMbIX UMMYHOTHCTOXUMHUYECKUM METOIOM, CBOAS UX K
apredakram [7, 8]. OnHako B OOJBIIMHCTBE padoT, OITy-
OJMKOBaHHBIX B IMOCJEIHUE TOJBI, CYIIECTBOBaHHE OHO-
JIOTUYECKHU 00YCJIOBICHHOW MMMYHO(DEHOTUITNIECKOH Te-
TEPOreHHOCTH TKAaHU TIEPBUYHOMN OITyXOJIHM W METacTa30B
HE I0JIBEPraeTcsl COMHEHHIO, & PEKOMEHJalllsl OLlEHUBATh
Her2/neu-craryc mMeTacta3oB BKIIOYEHA B PEKOMEHAALUH
ASCO/CAP B penaknuu 2013 roga [9, 10, 11].

IIpu 5TOM 10 HACTOSAIIETO BPEMEHHU HET €INHOM TOUKHU
3peHUS Ha 3aKOHOMEPHOCTH M3MEHEHUH dKcmupeccun PO,
PIL, Her2/neu u Ki67 npu metacrazupoBannn PMXK.

eab uccaenoBanus

Henpio uccneaoBanust CTano OUECHUTh YAaCTOTY U3MEHe-
HUW PELENTOPHOIO CTaryca KJICTOK KapIUHOMBI MOJIOY-
HOM >KeTIe3bl IPU PETHOHAPHOM METACTA3UPOBAHUH.

MarepuaJj u METObI

Onepanuonnbiii Mmarepuan oT 104 nanueHToK ¢ JuarHo-
30M WHBA3UBHOTO HECIEIU(PUIIMPOBAHHOTO paKa MOJIOY-
HOU Kele3bl, METaCTaTUICCKUM MOPAKEHUEM pPErHOHap-
HBIX JTAM(PATHUCCKUX Yy3JI0B, HE IMOIYYIABIINX HEOAIBIO-

Background

Comprehensive phenotypic and genotypic
characterization of tumor tissue is currently impossible
due to the inherent heterogeneity of tumors. Tumor
heterogeneity is actively investigated both to understand its
biological mechanisms and to find therapeutic approaches
that take it into account [1, 2].

Differences in the expression of estrogen receptors
(ER), progesterone receptors (PR), oncoprotein Her2/
neu and proliferation marker Ki67 between primary and
metastatic tumor cells in breast cancer attract the attention
of researchers, because taking into account this variant
of tumor heterogeneity is possible way to increase the
effectiveness of therapy and assessing the prognosis of the
disease [3-6]. To date, there is no consensus on the nature
and significance for the clinic of such differences. Some
authors deny the biological origin of heterogeneity of
expression of proteins detected by immunohistochemical
method, reducing it to artifacts [7, 8]. However, in most
of the papers published in recent years, the existence of
biologically determined immunophenotypic heterogeneity
of primary tumor tissue and metastases is not in doubt,
and the recommendation to assess the Her2/neu status of
metastases is included in the recommendations of ASCO/
CAP in the 2013 edition [9, 10, 11].

At the same time, to date there is no single point of view
on the regularities of changes in the expression of ER, PR,
Her2/neu and Ki67 in breast cancer metastasis.

Objective

The aim of the study was to assess the frequency of
changes of breast carcinoma cells receptor status of in
regional metastasis compared with primary tumor.

Methods

Surgical material from 104 patients diagnosed with
invasive not otherwise specified breast cancer, having
metastatic lesion of regional lymph nodes, who did not
receive neoadjuvant therapy, was studied by histological
and immunohistochemical (IHC) methods.

Sections of the formalin-fixed, paraffin-filled material
of the primary tumor and regional lymph nodes with a
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BAaHTHYIO TEPalMIO, MCCIEIO0BAJICAd TMCTOJIOTHYECKUM H
nmmyHorucroxumuyeckuM (MI'X) metomamu.

Cpesbl (pUKCHPOBAHHOTO (POPMATTUHOM, 3aJIUTOTO B Ia-
paduHOBEIE OJIOKW MaTepuaia MepBUIHON OITyXOJH U pe-
TMOHAPHBIX JUM(OY3/I0B TONIIMHOW 5 MKM OKpallnBa-
JIUCh TEMaTOKCWJIMHOM M 303WHOM JUIsI IOCTAaHOBKH JHa-
THO32 M IOATBEPKACHUS HATUYHS METAaCTa30B.

[Tpu uccnegoBanuu NUI'X-mMeTo10M cpe3bl TONMHON 5
MKM OKpallMBaJIHCh MOHOKJIOHAJIHLHBIMH aHTHUTEIAMH K
perienitopaM K acTporeny (ximon 1DS5, Dako, [lanus), pe-
nenTopam K nporecrepony (kion PgR636, Dako, Jlanmust)
¢ Hcroib30BaHueM aBrocteiiHepa Dako Link n monokI0-
HaJbHBIMU aHTUTeNamMu K Her2/neu (xion 4BS5S, Ventana,
CIIIA) npu nmomoinu aprocteiinepa Ventana Benchmark
GX. Slmpa KIeTOK JOKPAIIUBAINCh TEMATOKCHIIMHOM.

Pesynbrarsl OKpammBaHus OIyX0JIEBbIX KIETOK aHTUTE-
JIaMH K CTEPOUIHBIM TOPMOHAM OLICHUBAJIUCH B COOTBET-
cTBHH ¢ cucTteMoll onenku Allred, koTopas npeamnonaraer
y4eT JIOIH OINyXOJIEeBBIX KJIETOK C OKpAIIEHHBIMHU sIIpaMu
Y MHTEHCUBHOCTH OKpAIIMBAHUA SAEP C MOCIEAYIONINM
BbICTaBJIEHUEM OasuibHOHN oneHku: 0 uiam 2 6amia — OT-
pHULATENbHBIA TOPMOHPELENTOPHBIN CTaTyC OmyXoiu, 3-8
0aJJTIOB — TIOJIOXKHUTEIIBHBIHN [13].

Pesynprarer MI'X-0okpamuBaHusi TKaHU OIYXOJIH C aH-
tuTenaMu K Her2/neu oneHWBamucCh B COOTBETCTBHH
¢ pexomernpanusimu ASCO/CAP 2013 ronma, kotopsie
[IpeyCMaTpUBAIOT BBICTABICHUE OLEHKHU B Oamnax. [Ipu
ypoBHE 3Kcnpeccuu oHKoOenka Her2/neu Ha memOpanax
OIyX0JeBbIX KieToK 0 mnm 1+ omyXoiab UMeeT OTpHIa-
TEJIBbHBIN, IPU YPOBHE HKCHpPECcCUU 3+ — MOIOKHUTEIb-
HBII, TIPU YPOBHE OLIGHKH 2+ — HeomnpeneneHubii Her2/
neu-ctaryc [10].

Marepuain nepBUYHOM OMYyXOJW B CIydasiX ¢ HEOMpee-
JICHHBIM YPOBHEM JKcrpeccun oHkoOenka Her2/neu wmc-
CIICIOBAJICSI METOJIOM YCWJIGHHOM cepeOpoM TruOpuiam-
3anun in situ (SISH) mist oneHkn aMmrumpukanuu resa
HER2 (INFORM HER?2 Dual ISH DNA Probe Cocktail,
Ventana, CIIIA) c ncrionb30BanueM aBTocTeiiHepa Ventana
Benchmark XT. Pesynsrarer SISH-uccnenoBanus oreHu-
BaJich B cooTBeTcTBUU ¢ pekomeHnarnmsvu ASCO/CAP
2013 roma, mpeaoONararIMMUA TIOJIOKUTENbHBIN Her2/
neu-craryc onyxonu npu amruinpukanuu rena HER2 u
OTPHIIATENbHBIN B ciyyasx 6e3 aMIun(UKalui TaHHOTO
rera [7].

st kaxzmoro Omomapkepa BBIUHCISUIA OOLIYIO 4acTo-
Ty M3MEHEHHH CTaTyca IpU PErHOHAPHOM METacTa3Hpo-
BaHHM, a TAaK)Ke YaCTOTHl M3MEHEHHUs CTaTyca C MOJIOKH-
TEJIHHOTO Ha OTPUILATENBHBIA U ¢ OTPHUIATEIHHOTO Ha I0-
JIOKUTETHHBIN, KOTOPBIE 3aT€M CPAaBHUBAIHCH TIPH TTOMO-
M TO9HOTO Tecta dumrepa [14].

CrarucTu4yecKuil aHaJIn3 MIPOBOAMIICS C UCIIOIb30BaHMU-
em nporpammbl MS Excel 2007. [TpunsiTslii ypoBeHb cTa-
THCTHYECKOM 3HaUNMMOCTH (p) coctasisut 0,05 n meHee.

Pe3yabrarsl U 00cyxkaeHUE
H3MeHeHue craryca pelenTopoB K dCTPOreHy MPOU30-
muto B 10 ciygasx u3 104 (9,6%, 95% AU 5,0-17,4%),

thickness of 5 microns were stained with hematoxylin and
eosin to diagnose and confirm the presence of metastases.

In the THC study, 5 micron thick sections were stained
with monoclonal antibodies to estrogen receptors (clone
1D5, Dako, Denmark), progesterone receptors (clone
PgR636, Dako, Denmark) using Dako Link autostainer
and monoclonal antibodies to Her2/neu (clone 4BS5,
Ventana, USA) using Ventana Benchmark GX autostainer.
The cell nuclei were stained with hematoxylin.

The results of tumor cells staining with antibodies to
steroid hormones were evaluated using Allred scoring
system, which takes into account the proportion of tumor
cells with colored nuclei and the intensity of staining of
nuclei, followed by a score: 0 or 2 points — negative
hormone receptor status of the tumor, 3-8 points —
positive [13].

The results of IHC staining of tumor tissue with
antibodies to Her2/neu were evaluated using ASCO/CAP
2013 guideline, which provide scoring in points. At the
level of Her2/neu expression on the membranes of tumor
cells 0 or 1+, the tumor has a negative, at the level of
expression 3+ — positive, at the level of evaluation 2+ —
equivocal Her2/neu status [10].

The primary tumor material in cases with equivocal
expression level of Her2/neu was studied by silver-
enhanced in situ hybridization (SISH) to assess the
amplification of the HER2 gene (INFORM HER2 Dual
ISH DNA Probe Cocktail, Ventana, USA) using the
Ventana Benchmark XT autostainer. The results of the
SISH study were evaluated using ASCO/CAP 2013
guidelines, suggesting a positive HER2/neu-status of the
tumor if the HER2 gene is amplified and negative in cases
without amplification of this gene [7].

For each biomarker, the total frequency of status
changes in regional metastasis was calculated, as well as
the frequency of status changes from positive to negative
and from negative to positive, which were then compared
using Fisher’s exact probability test [14].

Statistical analysis was carried out using MS Excel
2007. The accepted level of statistical significance (p) was
0.05 or less.

Results and discussion

Change of estrogen receptor status occurred in 10 cases
out of 104 (9.6%, 95% CI 5.0-17.4%), while the ER status
of tumor cells during metastasis changed from positive to
negative in 5 cases out of 73 (6.8%, 95% CI 2.5-15.9%),
from negative to positive in 5 cases out of 31 (16.1%, 95%
CI 6.1-34.5%). When comparing the frequency of cases
with changes of estrogen receptor status of tumor cells
from positive to negative and from negative to positive, no
significant differences were found (p=0.16) (Fig. 1).
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pu 3ToM PD-craryc omyxoJieBhIX KJIETOK NPU METacTa-
3UPOBAHUN W3MEHWICS C IOJIOKUTEIHLHOIO Ha OTpHIla-
TeNBHBINA B 5 cimydasx u3 73 (6,8%, 95% AU 2,5-15,9%),
C OTPHILATEIHLHOTO Ha IMOJIOKUTEIbHBIA B 5 Claydasx U3
31 (16,1%, 95% 1AW 6,1-34,5%). [Ipu cpaBHEHUHN 4acTOT
ClIy4acB ¢ U3MECHEHHEM CTaTyca PerenToOpoB K CTPOre-
HY B OITyXOJICBBIX KJIETKAX C IMOJIOKUTEIILHOTO Ha OTpHUIIa-
TEJBHBIN U ¢ OTPUIIATEIIBHOTO HA MOJIOKHUTEIBHBINA HE 00-
HapyXeHO 3HaYMMBbIX paznnunii (p=0,16) (puc. 1).

40
35

30 ]
|

25

20 nyy
i . w4

15
10
5
0

Bbi6opka

PucyHok 1. YacTtoTbl cnyyaes ¢ nsmeHeHmem P3-ctaTyca
KneTok PMM npu permoHapHom meTacTtasupoBaHum (%):
o6Lan yactoTa B BbIOOPKE, YACTOTbl C/ly4aeB C U3MeEHe-
HWe P3-cTaTyca C NONOKUTENBHOIO Ha OTPULLATE/IbHbIN, C
OTPULATENBHOTO Ha MONOXKUTENbHbIN.

H3MeHeHue craTyca perenTopoB K MPOreCTePOHY MPo-
monwio B 17 cnywasx u3 104 (16,3%, 95% AU 10,1-
25,2%), pu 3toM PII-cTraryc omyXoneBbIX KJIETOK MeTa-
CTa30B N3MEHHUIICA C MOJIOKUTETHHOTO Ha OTPHUIIATETFHBIN
B 7 cimyuasx u3 58 (12,1%, 95% AN 5,4-23,9%), ¢ orpuna-
TEJIHHOTO Ha MOJIOKUTENbHBIN B 10 ciyuasx u3 46 (21,7%,
95% U 11,4-36,8%). Ilpu cpaBHEHUHN YACTOT CIY4acB C
M3MEHEHHEM CTaTyca PEIENTOPOB K IMPOTreCTEPOHY B OITy-
XOJIEBBIX KJIETKAX C MOJOKUTEIBHOIO Ha OTPHIIATEIIbHBIH
Y C OTPHIATEIFHOTO Ha TTOJIOKUTENbHBI HE OOHapyKe-
HO 3HaYMMBIX pazmuunii (p=0,28) (puc. 2). U3 17 ciryqaes
C U3MCHEHUEM CTaTyca PelernTOPOB K IMPOTeCTEPOHY B 3
Ciy4asix HaONIaIOCh U3MEHEHHE CTaTyca PElenTOPOB K
3CTPOTEHY B OIMYXOJICBBIX KJIETKaX METACTa30B IPHU CpaB-
HEHUH C KJIETKaMH ITEPBUYHON OITYXOJIH.

20 gy
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BuiGopka

PucyHok 2. YacTtoTbl cnydyaes ¢ nsmeHeHnem Pll-ctaTyca
KneTok PMM npu perMoHapHom meTacTtasupoBaHum (%):
o6Lan yactoTa B BbIOOPKE, YACTOTbl C/ly4aeB C U3MeHe-
Hue PI1-cTaTyca C NONOXKUTENbHOTO HA OTPULATENbHbBIN, C
OTPULATENBHOTO Ha MONOXKUTENbHbIN.

W3menenue craryca onkobOenka Her2/neu npousonuio B
9 ciygasx u3 104 (8,6%, 95% AU 4,3-16,2%). IIpu sTom
Her2/neu-craryc ormyXoyieBbIX KJIETOK METacTa30B H3Me-

General Pathology
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Figure 1. Frequencies of cases with ER status changes in
local metastasizing of breast cancer (%): frequency in the
whole sample, frequency of cases with ER status changes
from positive to negative and from negative to positive.

Change of progesterone receptor status occurred in 17
cases out of 104 (16.3%, 95% CI 10.1-25.2%), while the
PR status of tumor cells during metastasis changed from
positive to negative in 7 cases out of 58 (12.1%, 95% CI
5.4-23.9%), from negative to positive in 10 cases out of
46 (21.7%, 95% CI 11.4-36.8%). When comparing the
frequency of cases with changes of progesterone receptor
status of tumor cells from positive to negative and from
negative to positive, no significant differences were found
(p=0.28) (Fig. 2). Ofthe 17 cases with a change in the status
of progesterone receptors, 3 cases showed a change in the
status of estrogen receptors in tumor cells of metastases
when compared with cells of the primary tumor.

20 o
s -

BuiGopka

Figure 2. Frequencies of cases with PR status changes in
local metastasizing of breast cancer (%): frequency in the
whole sample, frequency of cases with PR status changes
from positive to negative and from negative to positive.

Change of the status of the Her2/neu cancer protein
occurred in 9 cases out of 104 (8.6%, 95% CI 4.3-16.2%).
Her2/neu status of tumor cells of metastases changed from
positive to negative in 5 cases out of 16 (31.2%, 95% CI
12.1-58.5%), from negative to positive in 4 cases out of 88
(4.6%, 95% CI 1.5-11.9%) (Fig.3). When comparing these
frequencies, a significant predominance of the frequency
of cases with a change in the status of tumor cells from
positive to negative in regional metastasis of breast cancer
(p=0.004) was found (Fig. 4). Of the 9 cases with a change
of Her2/neu status in 2 cases was found change of estrogen
receptor status, in 4 cases — change of progesterone
receptor status in metastatic tumor cells when compared
with the cells of primary tumor.
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HUWJICS C TIOJIOXKHUTEIBHOTO HA OTPHUIIATEIBHBIN B 5 ciyya-
sx u3 16 (31,2%, 95% AU 12,1-58,5%), ¢ oTpuniatenbHo-
TO Ha MOJOKUTENbHEIN B 4 cirydasix u3 88 (4,6%, 95% AU
1,5-11,9%) (puc. 3). Ilpu cpaBHEHHN TaHHBIX 9aCTOT 00-
Hapy»EHO JOCTOBEPHOE MpeoliajaHue 4acTOThl CITyda-
€B C UI3MEHEHHEM CTaTyCa OIMYXOJIEBBIX KJIETOK C TOJI0XKH-
TEJIHHOTO Ha OTPUIIATENIBHBIN [TPH PETHOHAPHOM METacTa-
3UPOBAaHUU paka MoyouHo# >xene3nl (p=0,004) (puc. 4).
U3 9 cnyuyaeB ¢ uamenenuem Her2/neu-craryca B 2 city-
Yasx HaOIoAIOCh M3MEHEHHE CTaryca pEIenTopoB K
3CTPOreHy, B 4 CIydasx — PElenToOpOB K MPOrecTepoOHy B
OITYXOJIEBBIX KJIETKaX METACTa30B IPU CPABHEHHH C KJIET-
KaMU TICPBUYHOMN OITYyXOJIH.

PucyHoK 3. 3Kkcnpeccus Her2/neu B KneTkax PMMX: A—nep-
BMYHasA OMyX0J/ib, YPOBEHb 3KCNpeccun 3+ (NONOKUTENb-
HbI Her2/neu-ctatyc onyxonu), b — perMoHapHbIin me-
TacTas, yposeHb 3Kcnpeccun 1+ (otpuuatenbHbit Her2/
neu-ctatyc onyxonu). MeTtog okpacku: UMX-peakums c aH-
TuTenamu K Her2/neu (knoH 4B5, Ventana), aokpalwusa-
HWe aaep reMaToKCUAMHOM, yeenmyeHne x100.
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PucyHok 4. YacToTbl cnyvaes ¢ usmeHeHnem Her2/neu-
cTaTyca Knetok PMMX npu permoHapHom meTactasmMpoBa-
HUK (%): obwan yactoTa B BbIGOPKE, YACTOTbI CAy4YaeB C
nameHeHune Her2/neu-ctaTtyca C NONOMKUTENbHOIO Ha OT-
puLaTeNbHbIi, C OTPMLLATEIbHOTO Ha NOMOXKUTE/bHbIN.

B xpynneiimieM MmeraaHanuse, MOCBSIIEHHOM JIaHHOU
TeMe, TIPUBEICHBI YaCTOTHl M3MEHEHHUI CTaTyCOB peIlel-
TOPOB K ACTPOTEHY, PELENnTOPOB K MPOTECTEPOHY U OH-
koOenka Her2/neu Ha marepuane 6onee 2000 manueHToB.
Yacrora M3MEHEHHUSI CTaTyCOB PEIIETITOPOB K 3CTPOTCHY,
peuenTopoB K mnporecrepony u Her2/neu mpu dhopmupo-
BaHWU PETHOHAPHBIX METACTa30B COCTAaBJsIa COOTBET-
ctBeHHO 16% (95% AU 11-22%), 26% (95% 1AW 21-32%)
u 6% (95% AU 3-9%) [15]. Tlpu cpaBHEHHH TIOTYYESHHBIX
B HAIlIeM UCCIICJIOBAaHUH PE3YJIETaTOB C JaHHBIMH METaa-
Haju3a He 00HAPYKEHO JOCTOBEPHBIX pasznuuuii (p=0,17,
p=0,09, p=0,46 COOTBETCTBEHHO).

— primary tumor, expression level 3+ (positive Her2/neu
status of the tumor), B — local metastasis, expression
level 1+ (negative Her2/neu status of the tumor). Staining
method: IHC reaction with anti-Her2/neu antibodies
(clone 4B5, Ventana), haematoxylin staining of the nuclei,
magnification x100.
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Figure 4. Frequencies of cases with Her2/neu status
changes in local metastasizing of breast cancer (%):
frequency in the whole sample, frequency of cases with
Her2/neu status changes from positive to negative and
from negative to positive.

In the largest meta-analysis on this topic, the frequencies
of'changes in the statuses of estrogen receptor, progesterone
receptor and oncoprotein HER2/neu on the material of more
than 2000 patients are given. The frequency of changes
of the statuses of estrogen receptor, progesterone receptor
and Her2/neu in the regional metastases compared with
primary tumor was 16% (95% CI 11-22%), 26% (95%
CI 21-32%) and 6% (95% CI 3-9%), respectively [15].
When comparing the results obtained in our study with the
meta-analysis data, no significant differences were found
(p=0.17, p=0.09, p=0.46, respectively).

Conclusions

1. Statuses of estrogen receptors, progesterone receptors
and HER2/neu oncoprotein change in regional metastasis
of breast cancer with a frequency of 9.6%, 16.3%, 8.6%,
respectively.

2. In regional metastasis of breast cancer, negative Her2/
neu-status of metastasis cells with a positive status of
primary tumor cells is observed more often (31.2%) than
positive Her2/neu-status of metastasis cells with a negative
status of primary tumor cells (4.6%).

3. The frequency of changes in the status of steroid
hormone receptors in tumor cells from positive to negative
and from negative to positive in regional metastasis of
breast cancer have no significant differences.

4. Changes in the statuses of estrogen receptors,
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BoiBoabI

1. CraryCchl pernenTopoB K 3CTPOTEHY, PEIEHTOPOB K
MporecTepoHy W OHKoOenka Her2/neu m3mensroTcs mpu
pETHOHapHOM METACTa3WPOBAaHUH paKa MOJIOUHOW JKelle-
36l ¢ yacTtoTou 9,6%, 16,3%, 8,6% COOTBETCTBEHHO.

2. Ilpu permoHapHOM METAacTa3MpPOBAHUHU PaKa MOJIOY-
HOM »KeJie3bl oTpulareibHblii Her2/neu-craryc KIeTok
MeTacTa3a MpH MOJOKUTEIBHOM CTaTyCce KJIETOK TepBUY-
HOM omyxonu HaOmomaetcs vamie (31,2%), 4emM momoxu-
TenbHBIN Her2/neu-craryc KieTok MeTracrasa py OTpHIia-
TEJILHOM CTaTyce KJIETOK MEPBUYHOM omyxonu (4,6%).

3. YacToThI U3MEHEHHI CTAaTyCOB PELIEIITOPOB K CTEPO-
WTHBIM TOPMOHAM B OITyXOJIEBBIX KJIETKAX C MOJOKHUTEIb-
HOTO Ha OTPHUIIATEIbHBIN U C OTPHUIIATEIHHOTO Ha MTOJI0KH-
TENBHBIN TIPY PETHOHAPHOM METACTa3UPOBAHHUH paka MO-
JIOYHOH KeJe3bl HE MMEIOT JOCTOBEPHBIX Pa3IHUIUiL.

4. V3MeHeHHsl CTaTycoB pELEeNnTOpOB K 3CTPOTEHY, pe-
LENTOPOB K mporectepony M Her2/neu kieTok omyxoiu
P PETHOHAPHOM METACTa3UpPOBAHUM pPaKa MOJOYHOU
JKeJle3bl IIPOUCXOAT HE3aBUCHMO JIPYT OT JpyTa.

5. OOHapyXeHHbIE YaCTOThl U3MEHEHHI CTaTyCOB pe-
LIENTOPOB K 3CTPOTEHY, PELIENITOPOB K MPOTECTEPOHY U OH-
koOenka Her2/neu npu pernoHapHOM MeTacTa3UpOBaHUH
KapIIMHOMBI MOJIOYHOMN >KeJIe3bl COOTBETCTBYIOT JaHHBIM
MEXITyHAPOTHBIX HCCIIEIOBAHUH.

Paboma evinonuena 6 pamkax 2ocyoapcmeenHo2o 3a0a-
nuss PI'6OY BO YI'MY Ne 056-00151-18-00.

progesterone receptors and Her2/neu tumor cells in
regional metastasis of breast cancer occur independently
of each other.

5. The detected frequencies of changes in the statuses of
estrogen receptors, progesterone receptors and HER2/neu
cancer protein in regional metastasis of breast carcinoma
correspond to the data of international studies.

The work was carried out with financial support of the
state task FGBOU VO USMU Ne 056-00151-18-00.
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