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Pe3tome. I]ens uccnedosanus — onpenenuTb HATUIUC
O0COOEHHOCTEH CTPYKTYphI BO3pacTa y MAIEHTOK C pa3-
JUYHBIMH CYPPOTaTHBIMHU MOJIEKYJISPHO-ONOTOTHIE CKUMH
MOJITHITAMHU paKa MOJIOYHOH xeJie3bl. Mamepuanst u me-
moowl uccinedosanusn. B nannoii pabore NpoBeeH aHAIN3
BO3PACTHBIX 0COOCHHOCTEH BCTPEYaeMOCTH MOJICKYIISPHO-
OHOJIOrMYECKUX TOATUIIOB Y 499 GOJbHBIX MHBA3UBHBIM
pakoM MOJIOUHOM >keje3bl. Bee citydan ObTH pa3iaesieHb
Ha 5 MOJEKYIAPHO-OMOIIOTUYECKUX IMOATHIIOB Ha OCHO-
BE HMMMYHOTHCTOXHMHYECKOTO HCCIIEOBAaHUS PEIIeTTO-
poB k ropmonam Her2, Ki-67. Cpennuii Bo3pacTt naueH-
ToK cocTaBiisi1 53,4+0,39 rona, mpeobiaaromiei rpynmoi
onutn marmerTku ot 50 1o 60 et (37,2% ot ob1iero yuc-
na). Pezynomamot ucciedosanus. Y narueHTok no 40 get
rpeo0naaan TpoiHoW HeraTuBHbIN noarTut (44,8%). Jlro-
MUHAJIBHBIA A moaTun npeodnanan B rpymmax 51-60 jer
(6onee 41,4%) u crapiue 60 set (39,7%). JlroMuHATBHBIN
B (Her2-) noatun B paBHO#M CTeNEeHH BCTpeyascs BO BCeX
BO3PACTHBIX TPYTIIaX.
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[Ipobnema paka MOJIOYHOH >KeJe3bl SIBISICTCS OTHON
13 MPUOPUTETHBIX B OHKOJOIMM. B TedeHue mocnenHux
20 ner pax monouHoi sxenesbl (PMIK) zanumaer mep-
BOE MECTO B CTPYKTYpE OHKOJIIOTHYECKOH 3a0oieBaeMo-

CTH YKEHCKOTO HACEJIEHHUS M BTOPOE MECTO — B CTPYKType
cmeptHOcTU. Exkeromno B Poccnn pernctpupyercs 6omee
40 000 HOBBIX CllyyaeB 3JI0KaY€CTBEHHBIX HOBOOOpa30Ba-
HUH MOJIOYHOM kene3bl. AHAJIN3 Pe3yNnbTaToB UCCIe10Ba-
Hus 2078 pakoBbIX OIMyxoJieil MOJIOYHOM xemne3bl 3a 2015
roJI TMOKa3aj, 4YTO HauOosee MoaBEp)KeHa PUCKY BO3HHK-
HOBEHUsI pakoM MojodHoU kene3bl (PMIK) Bo3pacTHas
rpynna sxeHuuH nocne 50 ner [1]. ITpu atom oTMedaercs
«CTapeHHe» TaHHON HO30JI0THH U €XKETOIHOE YBEINUEHNE
yaeNIbHOTO Beca manueHTok crapiie 70 net [2]. Ctapenue
HaceJIeHUs pa3BUTHIX CTpaH, B TOM yucie u Poccuu, npu-
BOJIUT K POCTY YHCIIa OOPAICHHS BO3PACTHBIX MAIIMEHTOK
C pakoM MOJIOUHOM skene3bl. Mopdonorudeckas Bepudu-
kauus u UI'X-tunupoBaHue omyxoneil MOJOYHOU skeje-
3Bl SIBISIIOTCS CTAHAAPTOM OOCIIEIOBaHMS U BBIIOIHSIOT-
csl BceM OOJIbHBIM BHE 3aBUCUMOCTH OT Bo3pacTa [3, 4]. B
HaCTOSIIIee BpeMsI OTHECTH OITyXOJIb B Ty WJIM HHYIO TIPO-
THOCTUYECKYIO TPYTMITy HE MPEICTABISETCS BO3MOKHBIM
0e3 ompeneneHus] PelenTOpHOro cTaTyca MpH MOMOIIN
nmmyHorucroxumun (UI'X). CesizpiBacmoe panee Oonee
arpeccuBHoe Teuenne PMK y MooabIx manueHTok u 0o-
Jiee JIATeHTHOE TeYEHHE Y TMOKMIIBIX C BO3PACTOM OOJIBHBIX
B HACTOSIIEe BPEMS HAXOAUT OOBSICHEHHE B OHMOJIOTHYE-
CKHX OCOOCHHOCTSX CaMHX OIyXojieil. BerOop mporpam-
MbI Jteaenust PMOK Bce Gosbiiie OCHOBBIBaeTCs HA OHOIIO-
THYECKUX XapaKTepHCTUKax omyxoiu. Hambonee BayKHbI-
MH U UMEIOIIUMH IIUPOKOE MPUMEHEHUE B KIIMHHYECKOH
MIPaKTHKE MapKepaMu ABJISIOTCS PELeNITOPBI CTEPOUIHBIX
rOpMOHOB (3cTporeHa u mporecrepona), Ki-67, HER-2/
neu. HaGop 3Tux (hakTopoB MO3BOISAET ONMPEACTUTE TIPO-
THO3 TeueHUs 3a00JIeBaHUS U BEPOSITHBIN OTBET OITyXOJH
Ha nedeHue [5, 6]. DKcrepTsl, y4acTBYIONINE B KOHCEHCY-
cax MEXIyHapoIHOro MaciTada Mo JICYCHHIO paka Mo-
JIOYHOM JKeJIe3bl, CXOSITCS BO MHEHHH O HEOOXOIUMOCTH
JIEJICHUS paKa MOJIOYHOH Kelle3bl Ha pa3IndHbIe ONOJIOTH-
yeckue Tpymmsl [7,8]. OTMedaeTcst 6oee HU3Kas BCTpe-
yaeMocTh HER-2 mo3uTuBHBIX omyxosielt U TPUXKIbI He-
raTUBHBIX OIYXOJIeH, Mpeodinaganne ropMOHO3aBHCUMBIX
omyxonei [2].

Leab uccaenoBaHusi — ONPEAETUTH HATMUUE OCOOCH-
HOCTEH CTPYKTYpPbI BO3pacTa y MalMEHTOK C Pa3IHUHBIMU
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CYppOTaTHBIMH MOJICKYIIPHO-OMOIOTNYeCKUMH MOATHTIA-
MH paKa MOJIOYHOM JKEJE3bl.

MarepHnaJibl 1 MeTObI HCCJICIOBAHUI

HccnenoBano 499 ciyyaeB MHBa3UBHOTO HecTieupude-
CKOTO THIIa paKa MOJOYHOW eje3bl (ManueHTku lopoa-
CKOTO Mammosnoruueckoro nentpa Ha 6aze I'Kb Ne40, .
ExarepunOypr, 3aB. — npod. C.M. JleMH10B) ¢ UCTIONb-
30BaHMEM T'HCTOJIOTUYECKOTO H UMMYHOTHCTOXUMHYECKO-
ro (MI'X) meTomoB Ha 0a3e maToIoro-aHaTOMHYECKOTO OT-
nenenust TAY3 CO «HCTUTYT MEAMIIMHCKUX KIETOUYHBIX
TexHoJorui» (miaBHeli Bpadu — npod. C.JIL. JleonTseB) Ha
nenapaMHU3MPOBAHHBIX CPE3aXx B aBTOMAaTHUYECKOW CH-
creme Universal Staining System Autosteiner Dako (/la-
HUsl). JleMacKupoBKa AaHTUTEHHBIX JETEPMHUHAHT IIPO-
Boamiack B MuHHaBTOKIaBe Pascal (Dako Cytomation),
yenoBusi: 10 muH. ipu 15 psi (121°C) B Target Retrival
Solution (Dako, S1699). Mcnonb3oBanu cucreMy BHU3Y-
amm3anmu  EnVision+ Dual Link System—HRP (Dako,
K4061). AnTureHnpeakTHBHBIE KJIETKH KOHTPACTHPOBAIH
XpOMOTeHHBIM cyocTparoM (3,3-1naMUHOOCH3UINH B Oy-
(heprom pactBope—DAB). Jlns nccnenoBanus craryca uc-
MOJIb30BANIM MTOJMKJIOHATBHBIE KPOJMYbH aHTHYEJIOBeYe-
ckue C-ErbB-2. IIpouenypsl npou3BoaAMINCH ¢ 15 MUHYT-
HBIM aBTOKJIABHUPOBAaHMEM JJIsl TIOWCKA WHAYIHMPOBAHHO-
r0 3MUTONA B IUTPATHOM MCCIIelyeMOM pacTtBope ¢ pH=7.
Cas3pIBaromas/aMImInGUIUPYIONIasi CHCTeMa COCTOUT U3
EnVision™ Systems mnonuMep-(pepMeHTHOT0 KOHBIOTa-
ta (Dako, Denmark) [1]. [1o pe3ymnbraram uccienoBaHus
(dopMupoBaINCH 0a3bl NAaHHBIX C UCIOIB30BAHUEM MPO-

rpammbl Microsoft Office Excel 2010.
OcHoBreiBasice Ha WI'X ompeneneHnn penenTopoB
HER2/neu, ER, PR u Ki-67 Bce wuccienoBaHHble CIy-
Yad paka MOJIOYHOH J>Kesle3bl ObUIM pa3fesieHbl Ha 5

MOJICKYJISIPHO-OMONIOTHYECKUX TOATUIOB. lcnomnb3oBa-
nack kiaccudukarys, cormacHo pekomernanusm ASCO/
CAP [9, 10, 11], npunsaras #Ha koH(pepeHIMH B CaHKT-
l'amene B 2011 ropy (c yrounenmem B 2013 romy), a
Takxke JeyeOHO-OpHEeHTHpOBaHHAas kiaccupukanms (St.
Gallen, 2015) [12].

Pe3yabrarhl uccjie0BaHusA

Bce cimyuan PMOK Obumn pasnenensl Ha 4 TPYTIITBI B COOT-
BETCTBUH C BO3pacToM nanueHToK [13]: 1 rpynna — xeH-
mmHsl 10 40 et (n=67) (c coXxpaHeHHOH MEHCTpPYyaJbHO-
oBapHalbHOU QyHKIHEH), 2 rpynna — 41-50 net (n=115)
(Bo3pact mpemeHomnay3ssl), 3 rpynmna — 51-60 net (n=186)
(BO3pacT MeHOIIay3H6l), 4 TpyIIa — XEHIMUHBI cTapire 60
et (n=131). CpenHuii BO3pacT MAIMEHTOK COCTAaBIISIT
53,440,39 rona (nmmanazon ot 23 go 85 nert). [Ipeobnana-
romeit rpymnmnoii Obuty narnuentku 51-60 ner (37,2%). B
rpymmne nauueHTok jao 40 et npeobnagan TPOWHOW He-
ratuBHbI moaTun (44,8%). JltoMUHANBHBIN A TOATHII
BCTpeyaeTcs B TaHHOMU Tpyte pexe (25,4%). I'opmono3sa-
BUCHUMbIE (JJIOMHUHAJIbHBIC) OIIYXOJIH Yallle BCTPEUAINUCh Y
nanueHTok crapie 40 net: rpynme 41-50 (68,7%), 51-60
(69,4%), crapuie 60 ner (70%). B namiem uccienoBaHuu
Jlromunaneubii B (Her2+) n Her2- runepakcnpeccupyro-
IU{A TTOJITHITHI Yalle BCTPEYAUCHh B TPYIIE MaIUEHTOK
51-60 ner (Tabm. 1).

O0cysxaeHue pe3yJibTATOB

Cpenu NanueHToK, OOJIbHBIX PAKOM MOJIOUHOM JKEJIe3bl,
YUCJICHHO TMpeobiamaeT rpymma B Bo3pacTe oT 51 ner u
crapmre. Cpeny manueHTok Mojioxke 40 JieT vame BcTpeda-
€TCs TPOMHOMN HEeraTUBHBIA MOJIEKYIISIPHO-OMOIOT HUe CKUN
MIOJITHIL, a B TpymIax oT 51 JieT u crapiie — ropMoHo3a-
Bucumble (JIloOMUHATIBHBIE) OMYXOJH.

Tabnuua 1
Bo3pacTHasa CTpyKTypa MOJIEKYNSPHO-6MON0rMYECKUX NOATUMNOB Paka MOIOYHOM Kene3bl
THOMUHANBHBIH A JlloMUHanbHbIN B JIloMUHanbHbIN B Her2+ TpoliHoM ) Beero
Bospact Her2- Her2+ HeraTMBHbIN
n % n % n % n % n % n %
<40 17 25,4 19 28,4 0 0,0 1 1,4 30 44,8 67 13,4
41-50 41 35,6 37 32,1 1 0,8 2 1,7 34 29,5 115 23,0
51-60 77 41,4 49 26,4 3 1,6 5 2,7 52 27,9 186 37,2
>60 52 39,6 40 30,4 1 0,7 1 0,7 37 28,6 131 26,2
BCEro 178 35,6 145 29,0 5 1,0 9 1,8 153 30,6 499 100
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AGE FEATURES OF MOLECULAR-BIOLOGICAL SUBTYPES
OF BREAST CANCER
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Abstract. Aim. The aim of the study was to determine
the presence of peculiarities of the age structure in patients
with various surrogate molecular biological subtypes of
breast cancer.

Materials and research methods. This work analyzes the
age-related characteristics of the occurrence of molecular
biological subtypes in 499 patients with invasive breast
cancer. All cases were divided into 5 molecular biological
subtypes based on immunohistochemical studies of
hormone receptors, Her2, Ki-67. The average age of the
patients was 53.440.39 years, the predominant group was
patients from 50 to 60 years (37.2% of the total).

Research results. In patients under 40 years old, the
triple negative subtype prevailed (44.8%). Luminal A
subtype prevailed in the groups 51-60 years old (more than
41.4%) and over 60 years old (39.7%). Luminal B (Her2-)
subtype was equally found in all age groups.

Keywords: breast cancer, molecular biological subtypes,
immunohistochemistry, age characteristics
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The problem of breast cancer is one of the priorities in
oncology. Over the past 20 years, breast cancer (BC) has
been ranked first in the structure of cancer incidence in the
female population and second in the structure of mortality.
More than 40,000 new cases of breast malignant neoplasms
are registered in Russia every year. Analysis of the results
of a study of 2078 breast cancer tumors in 2015 showed
that the age group of women after 50 years is most at risk
of developing breast cancer (BC) [1]. At the same time,
there is an “aging” of this nosology and an annual increase
in the proportion of patients over 70 years old [2]. The

aging of the population of developed countries, including
Russia, leads to an increase in the number of elderly
patients with breast cancer. Morphological verification
and IHC-typing of breast tumors are the standard of
examination and are performed in all patients regardless of
age [3, 4]. Currently, it is not possible to assign a tumor to
one or another prognostic group without determining the
receptor status using immunohistochemistry (IHC). The
previously associated more aggressive course of breast
cancer in young patients and a more latent course in the
elderly with the age of patients is currently being explained
in the biological characteristics of the tumors themselves.
The choice of a treatment program for breast cancer is
increasingly based on the biological characteristics of
the tumor. The most important and widely used markers
in clinical practice are receptors for steroid hormones
(estrogen and progesterone), Ki-67, HER-2 / neu. A set of
these factors makes it possible to determine the prognosis
of the course of the disease and the probable response
of the tumor to treatment [5, 6]. Experts participating in
international consensus on the treatment of breast cancer
agree on the need to divide breast cancer into different
biological groups [7,8]. There is a lower incidence of
HER-2 positive tumors and triple negative tumors, the
prevalence of hormone-dependent tumors [2].

Aim

The aim of the study was to determine the presence of
peculiarities of the age structure in patients with various
surrogate molecular biological subtypes of breast cancer.

Materials and research methods

499 cases of invasive nonspecific type of breast
cancer were investigated (patients of the City Breast
Center on the basis of City Clinical Hospital No. 40,
Yekaterinburg, Head — Prof. S.M. Demidov) using
histological and immunohistochemical (IHC) methods
based on the pathological and anatomical department
GAUZ SO «Institute of Medical Cell Technologies» (chief
physician — prof. S. L. Leontiev) on dewaxed sections
in the automatic system Universal Staining System
Autosteiner Dako (Denmark). Unmasking of antigenic
determinants was carried out in a Pascal mini-autoclave
(Dako Cytomation), conditions: 10 min. at 15 psi (121 °C)
in Target Retrival Solution (Dako, S1699). We used the
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EnVision + Dual Link System — HRP imaging system
(Dako, K4061). Antigen-reactive cells were contrasted
with a chromogenic substrate (3,3-diaminobenzidine in
buffer solution — DAB). To study the status, polyclonal
rabbit anti-human C-ErbB-2 was used. The procedures
were carried out with 15 minutes autoclaving to search for
the induced epitope in the citrate test solution with pH=7.
The binding/amplification system consists of an EnVision
™ Systems polymer-enzyme conjugate (Dako, Denmark)
[1]. Based on the research results, databases were formed
using Microsoft Office Excel 2010.

Based on the IHC determination of the HER2/neu, ER,
PR and Ki-67 receptors, all investigated breast cancer
cases were divided into 5 molecular biological subtypes.
The classification was used according to the ASCO/CAP
recommendations [9, 10, 11], adopted at the conference in
St. Gallen in 2011 (with clarification in 2013), as well as a
treatment-oriented classification (St. Gallen, 2015) [12 ].

Research results
All breast cancer cases were divided into 4 groups
according to the age of the patients [ 13]: group 1 — women

under 40 years old (n = 67) (with preserved menstrual-
ovarian function), group 2 — 41-50 years old (n = 115)
(premenopausal age), group 3 — 51-60 years (n = 186)
(menopause age), group 4 — women over 60 years old (n
= 131). The mean age of the patients was 53.4+0.39 years
(range 23 to 85 years). The predominant group was patients
51-60 years old (37.2%). In the group of patients under 40
years old, the triple negative subtype prevailed (44.8%).
Luminal A subtype is less common in this group (25.4%).
Homone-dependent (luminal) tumors were more common
in patients over 40 years old: group 41-50 (68.7%), 51-60
(69.4%), over 60 years old (70%). In our study, Luminal
B (Her2 +) and Her2-overexpressing subtypes were more
common in the group of patients aged 51-60 years (Table

1.

The discussion of the results

Among patients with breast cancer, the group aged 51
and older predominates. Among patients under 40 years
of age, the triple negative molecular biological subtype is
more common, and in groups from 51 years of age and
older, hormone-dependent (Luminal) tumors are more
common.

Table 1
Age structure of molecular biological subtypes of breast cancer
Luminal A Luminal B Her2- Luminal B Her2+ Her2+ Triple negative Total
Aee n % n % n % n % n % n %
<40 17 25,4 19 28,4 0 0,0 1 1,4 30 44,8 67 13,4
41-50 41 35,6 37 32,1 1 0,8 2 1,7 34 29,5 115 23,0
51-60 77 41,4 49 26,4 3 1,6 5 2,7 52 27,9 186 37,2
>60 52 39,6 40 30,4 1 0,7 1 0,7 37 28,6 131 26,2
Total 178 35,6 145 29,0 5 1,0 9 1,8 153 30,6 499 100
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