5300 300560L LydgE0EObM Mboggdlo@g@o
bgabsfigmol »gewgdom

5635B F5605d0dY

dvdngls bsFsgbgRSBHOMO 030l 30dMU

30MEMA0IMH0 3530L90vMYOIO0L 3300930
Jo®oren 3m3es30580

390003060L EMJGHMEOHOL 5350900 bomolbol
9mb53Mm390o@ HoMmdmagbowo @obgMEsEool
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B59M™mdo IgLEOYEgdYE0s 300 (300560l badgoobm wbo-
3960L0GIGHOLS s Mb3MEMYO0L BozoMboEe (396EMOL BBsbY.

L5993D0gM™ bgewddwzsbgwgdo:

@o0sbs gmy05830e0, JgoE0bol dg3boghgdsms mIG™Mo, 3Mm-
139LMEOO, IZ30M 3300560l bydgoiEobm Mboggdlodg@o

®mds®  bo@dgodgzowo, dgogobol  dgEboghgdsms  mdEHmGO,
3603950, MdOoLoL Lobgwdfogm bsdgooaobm Mboggdlodgdo

M30305WIM0 9dudgemEHJO0/Mm3MmbgbEgd0:
0bsMs 3oLM3Y, Ig0Eobol gEbogMgdsms mIEHMMO, 3GMMBILMEMO,

Q5300 300560l LsdgoEobm Mboggmlo@g®o
0053000 Lobs®MEodg, 3903E0bol MIGHMOO, 3MMBILMMO, OS30M

A30w0560L LodgoEobm »Mbogzg®lo@g®o
5¢09dLsb My M35 Joesdy, IgoEobol IgEbogMgdsms md@m®o,
36MR9LMOO, Md0EOLOL LsbgEdform bsdgozobm Mboggdbodgdo

OobgMEE00L E3d 99708 2019 {ierol 5 0gaobl 16.00 Loso by
O30  B30W00sbol Lobgemdol bsdgoogobm mbogg®lo@gddo
d94dboewo  gMOXIMI©O  LoobgMHGH3om  LsdFML  bbmdsby,
0000ol0, Y3065l J.13/dobgoew Foswdgeobl J.6

OoLIOESE00L Fobmds Fgodegds 300 B30 OOl LobgEMmdol
L58903E0bM MBoggMLoEIEHOL dodWoMmg35d0

33GMMINRIOGH0 ©I0yHI36s

Lfogeoyemo deogsbo 39003060l Md@™MOo d56050 3ohbadg



6596G:030L b0 Eobsliosmgds

36010 gdols 5dBHvgoemds

03030L90056 LodLogbgms FmMoL Jogrgddo dmdml 300Mm gHm-
9OM0 Y39wsHY 293M3EILIOMW0s. MBIMEMAO0MOHO ©953500)0gd0L
LEHOMJGHMOITo oL 30H39¢00 5RO YYFoMS3L, beem LobdoMy
dbmgmomdo BEGd0WWGs© doBwwwmdl [Lobo — Cardoso et al,
2017].

90-9600 LYOOMDBYW FOMIWYILL, HMIJULsE 3Eobogob@gdo
o019 g0056 dmdMl 300mL 3M@bsEMdOL MM, sGoL Lodbogbol
3063mbgdol  d0dom  IyMdbmdgrmdol  BM0SE (3359050
139dH®0, s Lsd3Mboem BgdmgdggdadHy 9MgMHMNYZMMZ60
6954305, M3 MYM3300L Mo30MbsMHo dgomOol s®RJ30LsM30L
3565993H69d0l HoEbzol 99Bm©3sLs s IMs3se ©9399B3969d0b5(3
239653060 Md9dL.

89L5degdyo  yobs  J3IXBNBIVOL  pdTMYMBs S JZIXYL)-
39008 00096GH0B0Is30s 08 Lodbogbgms  xaMRdo, OHMIWgdTos
BEGHOMPboL s 3MHMALEHIOMBOL MY393GMMJd0 s Her2/neu g9bols
9930093035309 96 300069, 9.0. ,LoddsgbgaoE0WG0“ dmdml 300m,
OMAMOE 30LGHMWMAO0MM0 3030, Mlog ddml 300mb 3wobozme®
3o0MMy0sdo  sbowo  33eg3900 dm3yzs BbmG0306M9d0Ls @
>G990 Mm3GH035WMMO MYMH5300L MZobsBGoloo [Alba E.,
Chacon JI et al., 2012; Shah SP, Roth A et al., 2012].

L,U000590 bgasBom®o” (Triple negative) TNBC - s6ol Lodbogby,
6H0Iol X690 JuBHO™AI60L O 3BMYGLEIOMBOL BY393EGHMOIOL
56 9JL3MgLOMYOID . 5RMINZY 56 2o9RB0sm Her2 (3000l Bggdbddglios
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96 2960L 5330053035309, 9.§. The “Triple negative paradoxes” [Careyetal.,
2007]. bbgoslbgs 93¢™Mgdol dmbszgdgdom, 53 Godol Lodbogbggdo
9439@s 0635H0MM dMdnl 30dmb 3500563 Jd0L ssbarmgdom 10-20%
9900099696 (O’Toole SA, Beith JM, Millar EK, West R, McLean A, et al.
Therapeutic targets in triple negative breast cancer. ] Clin Pathol. 2013),
509396 0 HBMI7dBs S JNW0s6MBsTo bolinomgd0sh sMs3gmo-
L50dgM 3OMPBMBOoM s B0IPOBIMYMBOM. 5MgN3g IYIBOOS
L50bE ML 356MEBMT0gMNds, HMA TNBC 835530055 sbmEoMgdmEo
BRCALI 2960l 935305096 [Robson M., Im S-A, Sencus et al., 2017].
5MLYdMBOL dbs(3999d0, MM 35:3096G0 Bsddogo BggsGHoMMo 30dmmo
65309050 3M3bMBd056g5 J0B0MMYM5300L F0T>MM, 5015 3 oE0bols
36935053900l [Ferreira et al., 2018].

3woboz® 3M0d@Ho3sdo ,Ls33oa0 BgasEBHOWGmO“ 30dml 36900l
3M5gdBH03wo sbymyzs MRG™ MHE0s, M0 0 Xymndo dmb-
5 303mL 30LEHMIMORMEMYOMOHO s 03Mbm3olEmdodon®o dob-
396909300 456Lb3539d90 35005600, MMIgEms ImMol 360d3zby-
@m356 XaMRL 9g000996L .. ,d5BsMOoEHOL Auyogbo® 30dm. bsdo
OMYMBOMO 356539 BHMOL ©s dMIML 300Mmb 30LEHMIMOBMEMAO0L
MOH00YJOHMIGnoglgds TNBC xamzdo GHomwmen byHsml 0dergls s
YBMLEGHIOL dmombmgls [Carey et Dees., 2007, Clinical Practice
Guidelines in Oncology, Breast Cancer. Version 2. 2017. (vol. 2017, p.1-
201)].

oMM fergdol gsdm3gzarg39000 bsddodo bgaeGom®o 0dwmbm-
33963960l 250m33e93s dgodangds 35dmyqbgdwyaro ogml Lsodgm
3MMAbmBM  300GHIMH0MTs©  Wodnmo  3356d900L  IBOsbgdOL
650869d0L sH5OLYBIMOOL OHMU.
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Logombol Ggbfageroll dmigdne 9¢e3bg TNBC, ULobguomd®,
»00D5@M0EMMOL ALyoglo“ 30dml Tglobgd s®LYdEo dmba3gdgdol
dgx0890s 990deqds 8999abs06Ms@. GHMooEomwo fsmdmoagbom,
TNBC sM0L  39@90ma9bme  bodbogbgoms  xamxo, LobdoMoom
©M3060MHgdL  doBowmoEMmHol  dbgogbo  30dm  AsBLsbLzMWWo
396m3mG0 3993s309d00m.

0635P01M0 B0 JoMEobmads FoMdmaagbly dwdmls 30dmL
©MdoboMmgome  JobGHMEwmyom®  Godl (y3gws dgdobggzol  40-
75%) [Kumar, Agarucel, 2016], 30LEHm@®a0MM0 ©d dOMELMY0YHO
0obolosmgdWGd0 IM0Es3L 0LYD 356M5FIGHMIOL, MMRMMOEss 39bmMo
qdu36gbools  gsdmzagbol  dggpe  0b35BomMo  390E0bmIol
0096GH0x8030MWwo  J3qLobgmdagdo: (ER+), (ER-), @wdobsgrm®o
A ©s5 B ¢odo, sbg3g HER2+ s 9.§. “normal - like” dmdomls dbgogbo
bodbogbol ggg@oso.

139305 M0 0bGIMILOL bogobos bsddsgo bggsBom®o (TNBC)
@5 dobo yz9gwsbg bdoco "Basal like” 3o6306m3s dsHogrm@o GHodol
05639600 (30¢H™39M5GH06900L 9JudMHgLool M30Lgdgd0m [Toft, Cryns,
2013]. 5dGH99ocmdsl Bo@gol slsg3g Mm3@0doerMo Jobsbdods@mwaro
9053000 B53oEgdsms B3WGdMds O “)dggAMds, GoE 53 BHo30L
39M306mIgdol  Logombgddo  0bxm®Tsgools s BOJBHMIMOZ0
9bs399900L 6530 gdMmd00 dgodegds s0bLLSL.

b99mddnmsb  ©s393000900m,  sLdMGdos  hgzgbo
3329306 06(HyOgbo  Bm3boddE 0ol YXGIEOL  Gogwrol
LoMgas3om 3506300060900 s  FoLEH0TMWYdYO  BogEm-
6900l MOHN0YMHNJIggdol  Lo3ombgdby, Lobgwmdem, Cyclin-E
ol ImEY3NWMMO  BoMEMAO0L  0530LgdMgdgdol,  Cyclin-E
5330900 00MMHB0b3obsHgdol  TmEs30gdby, o3



3O0MGMMb3my96900L 5dBH03mdsbg Mgow® bgdmddggdsl sbgbl
[Bertucci et al., 2012; Mariamidze et al., 2017].

dgbfogoos  sbggg “Basal like”  356306m3ol  doGHomswo
00916m3oM39Mgd0: sd03gomdo, CK 5/6, CK 14, CK/17, Vimentin-o s
Her-1, 95358 3mMgeogos 6330mbmwo 390900L 49630m06M9gdsls
©> CD 17 o Caspase-3-b 5d&H0g3mdolb Mol LoFoMmmadl sbogn
3w0b036 3ogd@gol s Foo 3m33gdum®, 0bEIRGMIE0ME LB,
396L53mMP0m,  30LGHMWMPONOO  BYMHIMOL  350MIMORMBOL
306MHMd9070, M3 2 — 18% 9gdmbzg3590 560l sygbowro [Kristen S.N.,
Celine et al., 2013; Fedewa et al., 2015].

Nottingham 36mabmbmwo 0bwgdbol Jobgzom, JOmo s 03039
3bv30L 35309639030 TNBC dmombmal matm “sacmgborme” boba@darog
Jodommgms305L, 30Mg bbgs GHodol dmdml 30dml dgdmbggzgddo
[Jiang et al., 2013].

59600 ErbB 5053c0093035300L0006 05395300090w9c00 6o
-EGFR 5296300b 6:ceno LodlogbwMo w)x6090g00L sbEGH0Mg(393GMOM
99B03mdsdo  dsbogrMol  Abgogbo dwdml  300mb  “domErmyoMo
J3930L” Gg85L9dol MzseLEBGOLom [Demidova et al., 2015].

33930l JoBbgdo s s9mEsbgdo

Lo335b9ga0G0MGO  ddMl  300Mmb  dBoMEIMYOWMGO  (3Eobogm-
J0OFM@MP0MOH0 S 0396m3obBMmdodommo)  530L9dMGOJOOL
0©96GH0B035(305 @S SOFIMS JoOHMYO 303300l ToliogrgdBy.

1. @BMbEoIl @ g96olsdg®ml Jgufogmomo 3mbEoy9b-
Aob d1dML bgm3msbosdo Loddogbgas@om®mo 30dml 3olEmdodon®o
530L93)Mgds, 8500 FMOL, ,BsBOEIMOEMGOL  AbAs3LO  30dML
L50bYB0ZoEOM FoM3gM9YdO.
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2. 298m3w0obgl  dmdnl  3odmL  Lodlbogbm®  Jimgoedo
15995969253 0M0  30dML YOS 0dMbm3oLbEHMmJodon®o  3GHm-
3owo, 03Mbm3oLEMJodonmo 33w930L F99aqd0L  Logmdzgwby
399M033900mb ,,05H5M0MEGHOL Abgogzlio“ 30dmb J39@030.

3. ©5p0bgl  dMIML  3OdML  MXOIOMD®  3M3o305TO
930090 HBOEOL Bod@mMol M9g393GH™emoL (EGFR) 331930l
39dB9™dS 5 dglsdanm 3mMYEsE0s 5653e5BOOL BomolbMH .

4. go8m3wobgl  gmegwsgos  Cyclink E @ 3bown®
BOGMIIMBH0bms  9d@H0g3mdsBe s Il 30dML  530030L056MBOL
botolbl (Grade)-b 8cmGob.

B536mdols Gg360gMHvyeo Losbery

1. 30639050 oM 303090530530 boddoabgas@0wMo dmdml

3000l 9GO0 30LEGHMIMOBMEMAOMMO S FMEYIME)O-
0MEMPOMOHO EIHBILOSMYOS.

2. BsB39690005, ™A LsABsbgGHOMEO dMdML 30dmb BgbmEGH030
o6 500l gOMAZ5MM3s60 s 90393l 9.§. »0sBoswmoGol ozl
J39¢030L.

3. LoddsgbgasGHom®mo  dwdml  30dMb  BIBIWMOEWOHO  BHOo-
3ol 3533900 bodLogbggdo,  OTMYYIOIOWS®  I9Z9JOOL
LBHOEOMOMBOLS s LodLogbol  ORIMIBEOMHIdOL  boMolbobs,
LB9BOWMS© 9dudmgLocMYdID oGO0 5/6 s 17.

4. BoB3969005 930gMIMo BOEOL BogBHm@mol (EGFR) sd@o-
3m0d0lL 96083690Mmds s 3930060 bddodbgas@EHo@Mo dwdml 30dMml
IR IO 333006,

5. Cyclin E gdud6Hgbools bo®olbo 3m6MqwsE0sdos ,0sboermo-
©MoL Abgoglbo® ddml 30dmb 530030L056MBOL botolbmsb.



65830l 53MHMBS30S
LoEOLYOEBIGOM BsTMMTOL 53MMBI(305 FJOFS 300 (00Ol
Lsdgo306m MboggMlodg@do 2019 fierol 5 mgdgMm35eL

LoOLYOEBEOM Toboegdo s F9Yag00 dmbligbogd o 0dbgds

8" International Medical Postgraduate Conference, (3M5©93
3Moemgy, bgbgomo, 2012 §. The 25th European Congress of Pathology
(@0b5dMbO, 3MOEHWAsw) 2013 §.

OoLYHGHOE300LTMEYEMDS BEAMYIIEHNMOO S FMEFMIEXIDS
LoolOEIE0oMm  Bsddmdo  Fgagds 999ga0  Bofowgdoligsb:

99L535¢0, WOFIMHOGMMOL FJodmbowgs, dolowgdo s dgmmgdo,
990093900, @obbozs, 1336900, 3MOdG03MMo M9Y3IbwsE0YdO
5 3990996980 @oEIMsGMMol Bybbs, MMIgeog dgoisegl 123
0950 mU; 65960MTob ImEremds - 93 39M0; 990393 6 GO s 46
30360mBMEM LONU.

3362930 Aslogms s 990000
2300m33cg3s  dmoiegl 362 353096@0L  8mboggdqdl 2007-2011

Pgddo, HMIgerdsi 93MMbsMmOoL 399OLO 2o05ML Mmb3memyools
Bogombocrm® 3963®do (J.00d0w0bo).

OMaMOE Bg0mm 530608690, dMdML Loddogo BgasGHoMMmo 30dm
(TNBC) 560l 06350960 ©dd«@o Lodbogbol 3oLEmemyowm&o
939030, H@Iwol LobdoMy 15-20%-00 F9G0s 58 WMISEOBIEO0L
Lbgo 3500m@ma01© 3500563Hg0msb Ggstgdoom, [Staely A. Fedever
et al., 2017; Simon et al., 2009; O’Brien et al., 2010; Robson et al.,
2017].
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5060360 9393030 godmomBg3s Moo 0530L9dMYGOIOOM, T
dmeol, womygmaomo ER-PR 6g393@¢m6mgdom, o939 woMymzsomo
HER2 9du369b00b 593¢r0530353000 [Ferreira, O. Hetzger- Fiblo et al.,,
2018; A.Mariamidze et al., 2018].

Lbgoslbgs §yomsb dmdogdmwo 0bgm®dsgoom, LodsGmgg-
@mdo  yzgws  owbodbmwro  Lodbogbol  Mom@gbmdosd TNBC
00930036905 10-30% , 590056 25% - 560U 111 LGooob, beagnm 47% - 11
LBooob bodbogby [A.Mariamidze et al., 2017], ol godm3 3G57GH03we
©0MJOgdsl 0d9gbL 0lYMO 35M5TGEBHMO, MMRMMOES F5MEMYOSDY
3033odu@o  3sbbo Logo®ommme — PCR (pathological complet
response) 6959305 LOLEJIME 3OHYJM3IMHGFOE? MYH305DY.

3bGHM3YMO30o  Tbogs  sdMTs39dmo  ogm  dMdMl
300mb  5005MHJOMWO  IOMGHMIMWOoL  dobgzom,  IgLsdsdolo,
05360mb3M3MWs© gooBMmds dMdml o6 dmdml LgdGHmOol bmdgdo,
d9935bs ddML LodLogbMo [omdmbsgdbgdol doduodowrmo Bmds
300mb d0M0m9©0 33956096 5©0gde 0465 3- 7 Jumgzgoemgsbo bodwmdo
0000090569 JUMZ0W ™Mb GO, ITGHIO00 SFMIJNZY  SWJOIVIED
0gdbs ©3Mm0wol Jumzowo s brn®mdNwmo 3s09gbJodol Jumzowmgsbo
6009989%0; M9300Mb5MGHO WoIFMOHO 3MWgJBHMO0E6 Fodmymaowo
04™M Y39 odxgwyeo 3356do.

0530mb3M3MWo© 3935390 wo  Jumzowmgzsbo  bodmdgdoo
24 Losomol  o63sg3emdsdo  godbo®gdms 10%  gm®dsgrobols
Bgo@Gomme  dMxzgHmer  blbsMTo,  Jumzowgdol  dgdymdo
599985390000  LEHOBIOGHMWO  3OMGMIMNWO ©5 Bogomodgdom
356553060l derm3gddo.

299033 930Lm30L MbmIobgdmws dgebgmwo odbs dmdml
©MIGHMO0  0635Bom0o  306030bmdom 362 353090630, dL13MIMOZ0
©0035Hmboom 30-89(fF. LoALogbol 530030L0sBbMBOL boGolbo (Grade)
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339 gdMEs 6ME0b39dol, ded-MoksmELlmbol dmogooMgdwewo
300Bgmhomdgdom: ER, PR, HER-2, CK5/17 gdudGgbostbg - d63s
3d900MEOm.

299mogm dmdal 300mb 5 J3g@odo: Luminal A, Luminal B, Her2(+),
Triple negative o Triple Bggodommmdom + CK5-0l ©owgdomo
695d300m. 353096¢) M5 SLo3ol  0s3sbMmbo  sgmgzowo odbs 10
faosbo 0bGHgMzomom, dgbsdsdols, 30639 J39303L 9950)bs
30-39%%. II — 40-49¢§, III — 50-59, IV — 60-69, V — 70-79, VI — 80-89
3b530L J3oXBNIBIV0-

M9GOML3gdGHO d90mbgggzoms 0d9bm3obBmJodom®mo 33wg30-
Lom30L 356593060L dEPM 39006 50gdYe 0dbs 3 30 Lobidol 6odmdgdo.
03996m3obBHMmJodomeo 330935 BoGem©s 30G™3gMsBHobo 5 (CK5)
(clone XME 2; dilution 1:100; “Novocastra” Laboratories), 30&®39®s&0b
17 (CK17) (clone E2; dilution 1:40; “Novocastra” Laboratories), 3030b
- Cyclin E (clone 13A; dilution 1:100; “Novocastra” Laboratories)

390m533009350. 9BGH0EgboL smqbs dmbs 0,01 M goG®s@me
0m3g®do pH 6,0 + Tween (Decloacking Chamber, Biocare Medical)

9b6&H0g9b-56E0Lbbgol 3m33wgduols 30 3mE0dgMEo ©IGIIEO0L
LbobEgdoom (Novolike Polimer Detection System; “Novocastra”
Laboratories). sbso¢gd%g 99009900L 999301905 dcbs 30HwgsMa
2 3500memyol 3096, sB939 39dmygbgdwgcm 0dbs 30BOVIO 3OMYMSTS
Immuno Ratio [Rodu et al.,2012; Helin et al, 2016], 999cgmdo
599985390000 SPSS-14 LobBgdom, sg3g 9635659 xGHMOMWO 3M0EI-
099000 2odmmM3zwom: 300300 500 — 1000 »x®glL ymggwo
d9LHo3woo 9dmbgzg30096.

53 990mbggzsd0 03Mbm3olEBMJododmo  33¢9300 0B
bodLogbol Loddoy-bgyo@om®mo (ER/PR/HER26g9530m6M0) 1396mdgbo,
350 dM0ob 4 — II bFoo9s, 30 — ITA bEHoos, bGswos IIB - 0 999mbggzs;
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16 — IIIA bEooob, IIIB s C — 0, s 2 990mbggzs 3o IV Lgsool
Tobowo.

bodbogby  0M3WgdMEs  MY3IZAHMO  IWPIBIOMOE, OV
0896m30LGHMJodom®mo  godm33wg30Lsl  00gdIdMPS  BOMMZ]dOL
10% o 9930, bodbogby omzwgdm©s HER2/neu vo®Hymaoms, 00¢)
HER2 3603960v3900L d953sb9d00 obobo ©gdgamdbgb 0 6 1+
Joob.

bsMBgbo  0dMbm3olGmdodommo  Mgod3ogdol 899900
995359090 0gm G990 35wom:"

0 — 95300 ©990YMR005 56 03300000 — HIOOMOE TMOYSZ0MY
IONIHO

IXOIQIV0 (<1%)

QOIBIOMNSQ 0M3EOMES Mg5d30, OHMPYLsE YYxMgoms >1%
04® 30DoEH0MO.

B3960 B536™A0L doM0mo0 59M(356900056 259MmBobaty, yzg9ws
99900b393590 goblsbmzmEo 0ym Lslidglm 3mEmambydol M9393EGHMMmgd0
©> 396 HER2/neu 6gsgiool  3Gm©ddo. bbgs  sbEHoggbgdol
00996m30bGHMJodon®o  4s8m33eg30bm30L  JgMBgmo  oym 48
5330613905 53-0056, Loosg H&E d9Lfoganolisls Lodlbogbxn® Jumzowdo
5006086905 d5HBoM0IM0 AuYo3L0 MK MIIdOL BgbMEGH030.

gggws  Lobyxol  mdBogds s  M95dgool  AbZEgEIMmds
296bmO 309w oMo AFoMIMgdgeol 3OHMEMIMol dobgz00m.

30603996H0-35mMwM3oLbGHMEMPoMGo @  0dMbm3obEm-
Jodom®o 330930l AMbs3gdgdol  LESEGHOLEH03IMMO 3853905
J0M0MOI©  Podo®ms  sofig®mdomo  dgommpom,  Jdgdymdo
ALGH0MYdS FbbmM309w©s 306390 dMbs3gdgdolL (30D mEO,
B5bg365MMmEgbmMdM030)  3OHMAMTMwo  ©sdMTs3gdom  SPSS-
14 LobEBgdsdo, @o9myabgdmmo oym sggg MB35 GHMOO
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3M039M099gd0.  LoOFIMbm  bbgomdol  smzwol  3mgnoE0gbEO
39535bs P< 0,05, 890093900 godmobo@s 3BHOwgdLs s 0saMmsdgddo
(ob. mogo III-1V).

33930L 89ga90%0

1593536935300 30dML 3¢r0bo3rye Ms30LYdMYdsMS Bgisligds

5330639000 4399 dgmBo gzgms 353096¢0L sbs3o FIMHYJMdES
30-056 89-farsdy, 353096 ©gIMaMmsxz0vo dobslosmgdgdo
5 bodbogbol  300b03M-3500MEWMAOMMO  Tgxsligds  godmobo@s
3bGowwgddo.

3mbs(399900L  gobboergsd a30h396s, GMI Lodbogzbol J3zg@o3dol
dobg30m Y39wobHg bdoMos 30-89 {erol sbs3md®m03 ©osdsBmbIdo
000b03b690s> Luminal A dgg@odo (62,15%), LobdoMoom dgmg
030wbge Her2(+)/ER- bgas@om@o Jgg@osdo (17,4%), odss 00
3, 4-x960 MxuO® bsgwgds® 33b3wYds, 300Gy Luminal A Godo.
LbobdoMoom dgbsdg sowbgs Basal-like dwdml  30dm  (9,8%),
6Hmdgoi 5,8-x96 653wgdos 30Mg Luminal A d39@o3do, bmwm
Luminal B o ULos33sgb9gasGHon®o ,0600085Bscomemol®  dbasgbo
9393 030b Lodbogbggdo a3bzwgds 9,8-x96 bs3wgd0, 3oy Luminal
A 9439&030L LobdoMygs.

I sbogmd®Mog xamxdo (30-39(F) dmdml 308mbL Bobgzs®®g dg@EHo
(51,9%) Ho0dmpgbogros Luminal A d39@o30m, bagrm dgledgby
990 (40,7%) Her2(+)/ER — xavg800m. 330609 X31953L Fo®dmaomyqbl
Luminal B ggg®odo (7,4%). Triple bgao®om@o s Basal-like o6
509608b690s.

50 9L53MdMOg ¥ 3mBdo Luminal A 13-x96 d9¢)0s, oMy Her2(+)/

ER - 4398030 o 7-x96 993095, 30609 Luminal B 439@030.
12



II sbogmd®mog xawndo (40-49GF) ©@mIobsb@Hmemo  J3g@osdos
Luminal A (60,92%), 999099 dmol Her2(+)/ER (20,7%), sbg3qg Basal-
like (10,3%). Luminal B (5,8%) oo Triple bgas@&ow®o (2,3%) J39¢303900.
00 sb53MdMOZg Xax3do Luminal A d3g@odo momddol 3-xg6 dg@ oo,
Her2(+)/ER —d39&030 6-x96 99@0s, 30Mg Basal-like g3g@odo, 10,5-
X96 39805, 3009 Luminal B §o3o s 000gdob 27-x 96 99&0, 300609
Triple 69gao@GH0H0 J39@E030.

III sbogmdMog xamxzdo (50-59(f) w©mdobsb@memo J3g@odos
Luminal A @5 895096L dg9dmbgaggsoms 2/3 (70,1%), bobdomoo Igmegs
Her2(+)/ER- d39@030 (16,5%), 4,5-x90 65300gd0s 300069 Luminal A
339(030.

293M(39gdol dobggom dglsdy spowbgs Basal-like Jgg@odo
(6,2%), GMIgeoi 00mddol 12-xq6m 653egdos, goemg Luminal A
d39¢03o.

Triple bgao@®ow®o s Luminal B 439303900 0momddol ;mobsds®o
509bMmdomss FoMdmagbowo ©s bsdmsemme 20-x9g6H bosgargdo
Lobdomoo 43b3Yds, 300G Luminal A J3g@o3do.

IV 5bs3mdMo3 xawxdo (60-69%7) ©mdobsb®Ho Jggdodos olgg
Luminal A (66,02%).

LobdoMoo dgmeg s IgLedy SO0 DBY 500b0dbgds Basal-like o
Triple 69530M0 (AgLodsdobo 12,6% s 7,8%), MmIwgdog 5-x 96
5 7,5-%96 b5300gd0 LobdoMHomss 30Mg Luminal A 3g@osdo. Her2(+)/
ER- @o Luminal B &odo ghomnbso®o LobdoMomss (6,8%), Luminal A
939¢03%9 8-x 96 6530gd0s.

Vo oobogmdmog  xamado  (70-79(() yzgwebg bdoMs  olgg
Luminal A &odo 23b3090s (42%), 00d3s 933900M0@ 899300900
Momgbmdom. Her2(+)/ER- gm®gs Lobdomol dobggom s momddol
2-%96 Bogzegdos Luminal A —boob dgsmgdoom.
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Basal-like g39030 89-3 500wbgs s 3990l 16,3%, 00 2,4-
X96 bo3angdos, 3oty Luminal A J39é o030, bmem Triple bygo@om®o
bodbogbg s Luminal B omomgdol gbhmbso®o bobdoMom 3wobogds
(9,3%) s 4-%96 6539000, 30Mg Luminal A Jgg@odo.

VI sbsgmdmog  xawgdo  (80-89(F) mdobsb@nm  Lodbogbgl
§o60moygbl Luminal A (80%), Lobdo®oom dgmemgbg 3wobogds
939030 Her2(+)/ER (25%), 603903 5-x 96 953600 03000005, 300609
Luminal A ggg@odo.

Basal-like J3g9¢®030, Triple 69353000 s Luminal B ggg@odo o6
500b0odbgds.

5060350, 39dMb GO0 0635D0MHO 3560306MmToL MmoMMgMEo
9393030L 58m3¢gbol LobIoEMmOL 565¢0BBs S153MIMOZ0 X AITBIOOL
dobgz0m 33063965 dg0ga0: Luminal A J39¢3h030 3000bgds yzges
abo3MdMOZ3  XyMRI0  OMYMOE ©MI0bsbGH Mo  J39BHodo, mwdEe
Lbgoslbgs 06GH9bLomdom: m®o 3030 III xgymals s IV xymando ©o,
23903399900 HBOES 99050 9d0m V-xamai3dos.

bogw9M5gdms, Mmd Her2(+)/ER - d393030 g99m3wgbol Lobdo-
oo 99-2 5©A0wDBgs 00mJdol gzgws sbs3mdM03 xR0, 21939
50b560d65305, ®MA 369~ > 3MbBHIGBM3oM Bl o HER-2+ LiGodmll
FmOoL  306MHEO30M0  3MOIWOE0s 96 oBoJlLoMEs  Fots IV
X29530Ls (60-6941), LysE 0a0 OMJdoL 2-x9gM bsgergdo LobdoMoom
3w0bgdM©s, 3006 d5BosMoEHOL Abgaglbo J39@0sdo.

Her2(+)/ER - 439030l go9mgmgbol lobdoMg 0gb@«ytos Luminal
A 9393030 2593960l LEbIoMOb. I Hb3MOMOZ K yB0wsH (30-39(F)
g39es 99damddo, dobo gedmgzgegbols bLobdotMg 933906 I30MHIdS
Luminal A g39@030L 250030960l LobAoMOL 3oMoegm@s. V)
I 5bo3mdMm0g Xamudo 8500 58m3wgbol Lobdomg Ggsagbos 1,2;
IV 5bogmd®m03 xawxndo 99096l 9,4, by Her2(+)/ER - d393030L
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2399m3egbs  sLs30L Fo@gdolosh JOHMOE 3wgdMEMdL V' sbs3mdMO]
X3089©9 (70 fiesdg), bowm 898@gy 0Lz odryewmdl. V s VI
8b53Mm0M03 XAMRT0 J39¢3H030L Fodmzmgbols Lobdotmg 9x3slgdwos 2.0
05 5.0, 89L50590L5.

Basal-like bLodbogbg o6 3wobogds I s VI sLs3mdMO3 Xaw%300,
bmeem dobo gedmgzargbol LobdoMg 0ebsmsb (83otMgp) 0bMEId,
39000 II 5b53M3M030 K FMBOLYS, BosE LObJoMY ObEIMIdOM 1,5-%96
63000005, 300069 BHZS BIMPYD sls53MdM0Z X ARdo.

Triple 693530MM0 J39@030 56O 3wobogds I @s VI sbsgmdmog
X31539080, Lbgs sLo3mdMmog xaw95390do dobo gsdmgzagboll Lobdomy
31530l BOEILMID GO TG MBI, V sls3mdM03 X350 Lsddoqo
B939@0Mo Lodbogbol Lobdomg 4,5-x9M wRM™ I9BHos, 30My 11
3153303 X3MRdo.

Luminal B 39030l bodlogbol gedmgwgbol bLobdomg momddol
2-x96 8306Mgds III sLs3MmdM03 X 253d0, MomJdols 3-xgM 0ds@gol V
3153303 X3RO, 56 30006 ds VI sls3mdM03 Xy mxndo.

©1JHMO0  0635BomMmo  3oME30bmdol  J3g@odol (3gbm@odm®o
J39%3MB900L), 358m3w9bsms LobToMol sbsgrobds g30h396s, ™I
©MdobsbE J39dHo3L Fo@Bmopobl Luminal A dJgg®odo, GMIwol
LobdotMg 033090 Lbgaalibgs 515380, oaMsd LiEsdoEr M 439wsby
bdo® 393 03L Fo@dmopaqbl. Her2(+)/ER - J39@o3ol godmgagbols
Lbobdotyg, 3608369 m3bs d30MEIds Mo sls30L To@gdLmsb gMms©
(7069¢00), 0BMHEIds 49639mGM9d0m 80 ferol bggom.

Triple 6925309960 s Basal-like §39¢303900 56 sa0bs 30-39(
05 80-89(( sLogzMdMmO3 X AR3gdT0.

290Mm33W g 3m3s30sdo  Loddodol  dobgzom Y39
2b53MBMOZ X R0 oy0bs III A s B LEswogdo.
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©19EHO0  0635BomOmo 3o E30bmdol  J3g@odol (3gbm@odmmo
939X 3MBIO0L)  sbO3MIMOZ0  530LgdYMYOJOOL  Fomzocolfobgds
3608369035605 OHMyMOE 00530MmLEH030L s LOT3MOBIM odEHozol
996Bg30L, sbg3zg IMdML 1b3O0bobywo 3MMYMTgdOL 5©II35EHOO
Q9293350900 BoM30U.

bs 0mgzsl, MM B3gbl Tologrs®g 3063000 JMMmYs300L
sMLgdMds 3dMl o B339MEbOL 96 LEdz0WMLBML 356 30bMIgdOL
X BNO  oLAHMOOLMID oM  sxoJloMEs, ™WIEs g BgbmIgbo
053060350  LoobBHgMglm  §39P396905 s 030 Mbs AobgL
139305 YHO 33030l Lodsbo 06030 MMO FMbs3gdgdols o
965869B0b Mg3®m JoBbMdIM0Z30 Fx35Lgd00m.

dmdml  1oddogbgasBom®o 30dmL ,85BoMmoEMMmO* 393030
30bGHMEMOYHO ©s 03MBM3oLEGMJodorGo 3OGMBOEO

3965300 dsbogrol  F03MMBZM3MWo  sdm3zwg3s  0Ym
90DBbMdM030, Tglsds90lo, 30639050 OsABMBOL 39MH0R0 35300
©5 JodommgM 300l ©IyJRd30L 3ggdms g.ff. “core” - domglLos.
50539 353096390l MIMogwgl 9dmbggzsdo Fgdamd Rom@omom
5©035WMM0  JOOMMR0Mwo BoMg3s, o3 Lol ©YEIMOHO
99LGo3e0olb FglodegdEIMdLl 4350¢93o.

Xx9b605330L  LogMmodm®mobm  mMmasbobsgool (WHO) 3ob@m-
WMROOH0 JolioxgozsEoom, B3gbl dolisensbyg Lodbogbgms dozmm-
L3M3Mwo bEHOMIGHWOS Fgodwgds F0353036Mm  OGYMIBEFO
0635016 (06830 EHGMo309w) BoobO®MZ96  30dMU, sdgwsb 70%
©05530gboMEs  530030L006mdOL  IIT (Grade II)bsGobbol Lbodlogby,
29,4% - 530030L056mdOUL 1T batolbo (Grade II).
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00000 53003090006Md0L  Foszmgzgsbo  30dmL  osabmbo
bOEOENOO  BLAHOMIGHIOJOOL  M3oMsGHILMBOM  ELOLIS MG
dg0mbgg35do, boerm gom 3530961 3Jmbs dgMgwmo boobmHmzsb-
fowszmgzsbo 3oG30bmads.

bodbogbols  o®dqdm  IMbEBEZOHY  Jumgzowdo  FgIMYOOM
0030005 3wobgdMmEs 30dmLfobs (330w gdgdo. LsEObOMZH
0680 EHMo30v 300mb MM godmgzgeobs LyobOmgsbo in situ
300mb 12 99000b3935 s wmdMEM0o bgmdwsbool ghomo dgdmbgzggs
doMOMOO 39M0L 0MHY3E03.

MRGm HdoMo, momddol Fgdmbggzoms 70%, Loob®mmgsbo
300Mm 0gm A5MIYGIMMOEHYIMWO BOdIOMBNY-30LGMOO ©93500JOOL
3OMEWORIOSGOWO  35M0sBbGOL  dbasgbo  bGHOYIGMOIdom,
90035305 LOEObsMHT0 OLZWsHOME 33O GOYOL, FMOdOMBMO
GOBLRMOTs300m. (LyMsmgdo 1, 2, 3, 4).

\J

)

) R
A

L f.
i L W

b®. 1. ©99dGHMOO 396 E0bMs in situ 3GOdIGOGMOIMwOo LEHMJEHMMIdO,
H&E, X200
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L@, 2. MIHMOO 396M3E0bmIs in situ, 3mdgm bg3dmboo H&E, X200

bE. 3. @MIMEWMGO Bym3wsbos, H&E, X100

48 990;mbgggzedo odmygmuow odbs — “basal-like” —35G306mds,
Mmdgog  bslosmgds  05DOMMO  30GHMIIOGH0BgdOL  Togs-
18



wo  9dbdMgboom, Jmdgm By3MmbBol 3909000 s Cyclin E
03996mgdu3Mgliooo [A. Mariamidze et al., 2018a].

50 9005OmMgd0m  BoGoMmgdmo 3330l Iggao  B3gbL
3obosBY 399m3w0b@s G990 Labol 3obEGMm3smmemyon®o (H&E)
©5 03996m30bGHM-JodonEmo L3gd@®o (LIMsmgdo 5-8):

05Do™OMMHO 30dM s Jobo 0IMBM3GOMTBoEO:

5. (H&E) bodlbogbgdo comdyewy®o 6gmdwsBos.

6. 3503030 LEObOM3Z560 3039M35BOS.

7. 356030 LoEobMH™M3560 3039M3sB0s.

8. 9563030 LEObOHMZ60 3039M3WsBos FOLAEHWMO BHEMBLEMMTs-
300MS s LEHMMAOL MYoJ300m.

965003005  500b0dbs  LodLogbol  (396G®IME  MBbgdTdo
530dOMBY-30LEHMO0 IBOsDYdS LbZoolbgs BmTob s Joamagliols
3oLAHJOOL hsdMmyse0dgdOm

153353693930 OHO 300 3M0dEH0IIWI® Y39S 30LEHMEOMAOE®
39560056GTo, 8sgM5d  Loob®M3zs60  30dmL  Mmdobo®mgdom, sGOlL
0bsEomdmbogdbgdol 5Mo0ngMgbEoMgdwo BM™MIGd0, MHMIGdOJ
00308 d03OML3M3Mwo  bLEHOWIGMOOm  Tggbadedgdosh  9.f.
»05DOEMOEYH* 30dMU, Lo Bzgbo 90amdo 0dmbm3olEmdodommo
393000 ©5Y0bs  B3g30B03YMH0  BgbMEBH030. B39  BologwsBy
(n=48) BdsBowMoEMMO 30dm  Fomdmoygbowo ogm  Lemwrom®o
LEAHOMIGHIOJO0m, 593MMBOL IOEIWO 3gMYdOm, HMIgdol bdoMow
»3JM3MGBOMWo* H30L bobgl 0dgbbgb. wdMegwgl dgdmbggzsdo
LodLogbol (396G ME MB3bgddo FomBmaqbowo oym bsfiodyHmgsbo
9905909090 Jumgowo, MMIgEoa 3MIYEOIBMES GO mbgw
30dOMbY Fmo IMgdo s PsoBMH©IdM©s Lodlogbols 3o6gbdodsdo
Lbgosolbgs  J0FoONMgdOm. SO 350056¢HOL  EOHML Lodbogbol

Mx9q00 9Mgd0m {i3M0owos, 99300 93390000  49MbOGMEO
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QOO 3063900, 3MBGHYOHOMGIMWO bsmgwo  FoGMIWsHds
dubz0o B0M™353900. B3OS JoGMBOL ROAMMIOO, TBMEME 55y~
ooy 990dengds 36sbmod MG LEHMIGHMOIOOL  BMOTOMmdS.
3603905 0IBM-35HBo30GWIM0 0680w GO0, w935 Lodlogbols
35696700580 0lobo wgBM™ 9@ 0s, 30MY 300 dMdML Jumzowdo.

B39l sboersby 303060 35HIWMOEYIHO RMEOIGOO #oM3z0bs
UfmeMgo  dsHowmodo  39Me@0bgool  Ggwgdzol  99wgagd00:
3990033905 bodbogbggdo, HMIWgdoE MMMl MY SOl
039696 05H50MOEYIMO S FYOMIMO 300 §393 0390l FmMOL Msgz0LO
@03RM0EMOHOLEMMI0M, 520900393 9.§. ,E00%3M930mgEX0MTGO0 .

©3LObYEIONE  39M0BGHTO  YIXOIRNWO  JEgghGHYdo Sy
s@dy M@t Jbb3owos, 300005 030996  dsBIWMOEYIH  30dMTo.
BOXWIPNLW IXOIQIVL 9§30 F3ZINME TGO IXOIQXO
0993656, o8 153dmyMol 5QR0w9ddo 00gd9b Lob0EH0MTol Labgl.
90GHMBMOO0 5dBH03Mmds Jorowos - 10 dbgzgwmdol 39endo, 10-Bg Ig@o
30@™Bob oy md09dEH030L 40X 2500009d0L EEOMU. Sigom BMEOFYdTo
6930mBob 3909003 bdoMos. LodbogbmEmo MxMgEIdO gMgmMEos -
B0EYIO- 5 3EoBIMNOMXMIOMZD 9egdnbEIOmsb, BToMos swo-
5086905 (896 9ds) 530LgdMMO LOZMEF0MO MBIRIMPMBS Lodsogbme
IROIOIOL 5 WOIBM3BING 9egd)bBHIOL ImMOl. X033 M3s60
LEAOMIEHMOIOOL AROzL0 BEMIEHNIMS F9LIMJOO b doe0sb 3ME)ss.

TNBC LE®d@@sdo Lbgoabbgs 30bEHmemyom@mo 35000630l
IOOEOHMMWO  5OLYIMOOL 2odmbogwgbs (Gmdgwoz TNBC o
X293L  FoM3moagbl) 80305090 Fobogrol 30LEHMELWMYONOHO S
03996m3obBHMmJodom®mo  1530L90vMHGIGIOL  GOMMBEOZ0  3ZWY-
30l 8909390L. dE0s6Mmdsdo, 0lbobo Imfjdmdgb dsbowrmo ©ogy-
9b(305300L 5M39MIO0L MBROM BIOMY Po3MEILYdsDY, 3500 MIo-
B06gd5%Bg ddMl 30dMb bLb3sslbgs J39@030L X amBqddo.
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b9, 5 beagrowo wBbgdO, ,0635B00l 3sdfig30 dmmgaro®, H&E, X40.

B396L dolomsbg yrm@emqdsly 3085630wadom bffmemgo bbgos-
bbgs d0gmmbzm3wemo bEOMIGHOIOoL Fgefydsdy 39bmEG03Ms©
21



05BoMoENMH 300Mmdo, Losg 500b0dbgdMS bLmoMo MdbgdO
R M90JO0L 333900M5© 3o0M3I39000w0 3MbEHMMHYd0m, S1939 MdbYdO
LodLogbmmo Jumzowol YHBobEHyMsEo0m, LobGogon®o bEMwd-
&Mool BMGHI0MYOOL IHYI0m O POBMNHNMMHO WOIRMOEIOO
obgow@®msgoom.

05DowMoEMMO  BHodob  304™39053H069006,  Go3  dolo
Lobglidg30xB03YOHMdOL  dsbobl Jdbol, wWRGMm bdoMms 3wobogds
3OA™M39MGH0b0 5/17. 5939 9965 0004350, ®MA 53 Lobgmdol 3gMo@0bgdo
30D9950bEYgds 9gbdmHglool BsMolbols s MomEgbmdol 3G Egw
©0535HMbd0. IW0sbMdsd0 30 sEIO0O Mg5g30s CK5/17 50006086
44 3530963 0L Lodbogbw® MxMyIddo (LYOsmo 6).

L. 6. CK5/17. 09bm3gmmdlosbomo Hgsdios, X200

CK17 o CK5/17 -%g d90gd30L 0633bbomds, Gmameas Habo,
0o0owos.  BoobEgMHgbms  500b60dbml, Gmd CK17  wsGymaomo
bodLogbggdo  B39MWdMO35  Foso  Boeroabmmo  M30LYdOm
23900m00693006.  bdots  43bgzgdm©s  Lodbogbggdo,  M®Iol
22



9RMIId0 9JudMgloMmgdEBIE dsbowMMo ORIMIDE05300LIMZOL
505bsL0smMgdge Bbgs 39Maobgdol - CK 5/6 ¢odl. B3gb dobsensbyg
CK5/6  9dudégbools  LEo@oLEG03wmo 89900  Homdmagbowos
05305059  (LYYOsMo 7). Bmyoss, CK5/6 gJuddgbosl o3l
06@9bLovMHO HLOSMO s BYPMIMOZ0 Foboffoargds.

330930L 990099900 583969996 ©sgdom 0dbm3olEHmJodom®
3obbls CK5/6-%g o 9939 990dwgds 9935 gl @ongM9bgosgool
oo bs@obbol (Grade 3) bodbogbggdo; dbmErmE MG
d900mbgg3090 365bgm 56593390000 IBOO HYod0s Lodbogbggddo
Bmdogho 530030L056mdom (Grade 2), gb ogm LoobMmgzsbo 30dml
30LGHMWMAO0MMO 35M05BEO.

CK17 x2730L 303™396M5¢0b9035 go0ms3wobgl 36Mod@o3rmws©
CK5 0@gb®vto gobsffoergds. dbmemo ghmgnmer 33063909030
B396 5306086 53 396M5EH0bgdOL goblbgogzgdmwo gogMEgwgds.

05BOMOMMHO  BHo3ob  35M306mdol dgdmbggzoms  Fgg30lgdsd
Lbgoslbgs 3gbmEHo3ol dobggom dmagEs 899wy d9wgygdo:

25 W CK5(+)
20 M CK17(+)
L] CK5/17(+)
15 B CK5/17(-)
10
5
0
T
y§F
§F & &

be. 7. 300609ws30s 35D 303M3gMsGH0bgool gdudcgliosts ©o
53030L056md0L HsMOLbOL INMOL "d5DoEM0EIMO” 300Mmb MM
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R96mGHo30 CK5/6+ o CK17 s00msbbos gzgams  353096¢)0b
Lbodbogbol 603d9gddo, BgbmGHodo CK5/6 s CK5/17 gduddglos
5 bodbogbggdol dozmmlizm3mwo LEOMIGHMOs g4zgwsdy dg@Eo©
d99L0dsdgdmEs  TNBC  @Hodolb  dmdml  300mb  d5Bomo@)mo
396mGH03L. 535bmsb, LogoMmms 5306086mm, MMT M3000 Ggogdzool
06@9bLoMds s dobo Qo3MEIwYds bdoMs IgMfydmwo ogm Cyclin
E- 303500500 059000 Mgod30sbmsb (brmsmgdo 8, 9).

L. 8. Cyclin E ggdbdmglios, dsBsmmo®mo 3000, X400

59 %3130l Lodlogbggdol do3MmMb Mmoo Jqbgds Ggglodsdgdmms
LoObMMZs6  3odML  93m30L0s6MdOL  II-III bs®olbom. dbmerm
9O® 53503gmRL SbYNO 3OHMBOWO Q5dMmwY3eobos 3MIdoboMmgdmwo
896900 LoEObMMZ56-Hoes3m356 30dML MxHgEgdTo.

OO30OE  36mdoos,  YXOIQYWO OO OIRILOOEIOS
bbgoslbgs 303006930l ®s630d3ewo  GmOHIoMGd0m  ©o
©IAMIE00m. 30306300 50580560l MMY6ODBITo AdodE030gd056
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Mo0gbodg  (303w0bEsIM30©YOME  3obsbol  Ladwogdom,
MmIgdog 8603369wmgsb Ml 5959md96 M) MgEMwo 3030l
153356dm gsBYdbY.

L. 9. Cyclin E, 3sbocmo@u®o 3odm, X400

89971053L909wo  (303e0bgd0L  gdudMglool sdmbgbols dgdymd
356599Md96, OHMI BMPogOH™Mo 303e0bo BsGrmMos mb3magbgbdo
©5 9mgddggdl MmOl 3OHMmEHMMb3myqbo. 3 dbG0g Lsob@gmgbms
Cyclin E 9gUfagws 35%Bsemo@®mol dbgoglo ¢odol 3o6obmdgddo,
dobo 03vbm3obGmdodorm@mo 9dudmgboool mby s 3OHMabmbywo
06003690mds,  ®59abss3,  Bmyss, 3bmdowos Cyclin E
2905fiymdol 360dzbgemds 39M3E0bmygbg®bdo [Livasy et al.,, 2006].
3003wom, Mmd Cyclin E gdudtgbos 3mOgwsgosdos bodbogbols
1EoEO0L S 530030L056MBOL BOPILMLL (FbMHowo 1).

©5©3gB00s, H™mI dMdml 308mL ,d5BsMoEMOL Auyoglo®
Go30L  35M0sbBH0  bslosmgds  BHo30Mo  03bm3HMIBowom:
Lobgarmd®, 30¢H™3gMs@ob CK5/6, CR14, CK/17, 309963 0bols cos Her-
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gb®owo 1. Cyclin E 9dud®gbos dndnl "d5Bswmoe)®o”  30dmb
bbgoolbgs Lol EOHML S1530056 F0TsOMYdTO

n Cyclin E - Cyclin E - PValue
Positive Negative
Tumor size 362 75 287 0.047
T1 147 20 127
T2 193 50 143
T3 15 3 12
T4 7 2 5
Histological Grade 362 75 287 0.000
Grade | 42 2 40
Grade 11 159 17 142
Gradelll 161 56 105
CKS5 362 75 287 0.000
Positive 40 19 21
Negative 322 56 266
LN 362 75 287 0,025
Positive 81 24 57
Negative 281 51 230
EGFR 362 75 287 0,483
Positive 58 14 44
Negative 304 61 243
Age 362 75 287 0,049
30-39 27 5 22
40-49 87 17 70
50-59 97 12 85
60-69 103 27 76
70-79 43 14 29
80-89 5 5

1 9du3Ggboom. dogsd, bgzOmboL BgbmIgho wWBG™ 0b6EH9blowGa
5oL odmbo@wo, bmem CD117 @os 3ob3sBs -3 9JudMgbos
96»3603369c0m3b500 o005 300MU 53 30LEHMEMYONOHO 35M06EOL
©®mU [Alba, Chacon et al., 2012].
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B306L 9sbogmsbyg godmgwobos ER, PR s HER 2/neu @sdsgoo sb6
RMIICNOHO ©©EJO0MN0 gJudmghos s 9MYMBOMO M19od(305, B3
05BoMOEMMHO  303ML  gobloBZMOL oMLl  FoMdmoygbl, obg3g
65B396@d0s HER 2/neu’ s9@03mdob 306000bEHqd0 (bry@omo 10).

bey@. 10.. ,05%oemoEMol dugagbo” dMdmlt 30dmb Jumzowol bodwdo. HER2

©OIB0MO JEsbiBghgdo, X400

Q8dodmEg3mmo Cyclin E 0bmgm®dgdo  99g30L90wamos,
6 mO 3 9609369003560 3500969H)M0 O 3OIMFBMBYIE0 BsJEHMMO
330 2O bEoogdby “early-stage-node” bgyo@om®o  30dmL
©OMU, OMy0OE 3OMABMBMEO VoMHgdMEgdol Idmbyg Jom3gMgdo.

Lbgs 856396Mm900L F9x3sL9d0Lol oR0bEs, MM B39gbL Jolisemsby
dmdnl 30dmb boddsgbgas@ommo Lodbogbggdol wdgEHalemds adsEn
©ORIMIb30MgdMwos: Grade 1 Lobdomgd dgoaobs 1,8% (1/53),
Grade 2 LobdoMgd 9gopaobs 28,3% (15/53), beagrm Grade 3 LobdoMgd
395000065 69,8% (37/53).
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3ologol dg0amdds 33009390 (30GH™3IMGH06gd0L 9JudMgliosby
ohg9bs, ®md CK5 94udcmglosl syowo 3Jmbs dgdmbgggsms 66%
(35/53), CK17 259mgmobs 49% (26/53). CK5/ CK17 3mBo@owmdo
oym 24,5% (19/53); CK5/ CK17 o@dmBbos bggsdomeo 9,4%
(5/53).  sLabgEgdMEo  Fo63gMgdOL  gobofogrgds  dvdml  30dmb
53030b056mMdoL ba®olbol dobgz00, Fo®dmoygbowos sbMowdo 2.

bogeo  bodToabgao@Godo  3odmL 53 dgdmbggzosb 48
9900bgz93580 06> B5BsMmoEGolL duyeglo Godol Lodlogby
30GM3IMBH0bgoolL  LBWVoWMEms©E  Towswo  gudMgloom, ol
9990m0d B396 49353Mdgango 00 48 Lodlbogbol dgdmbggzsms 3geggs
Cyclin E gdu36gliools ogsebabmobom, GMmdgeos oboss 9omo
05D MmoEMoL Abogbo Godol 30GHM3gMsGHobol (90,5%) dodsmrom
0ym sgdomo (p =0,0001).

20
15
Hl Cyclin E (+)
[J Cyclin E (-)
10
5
il b
NS

S X

Ly®. 11. Cyclin E gdudéglos 3sBogrmo@udo 308mb dogrogbobsgool
bsmobbolb dobggzom

28



3b®owo 2. Cyclin E gdudégliools s EGFR 53&o3mdol 998sgds dwmdml
TNBC ¢030b bodbogbgdo.

n EGFR (+) EGFR (-) P Value
Tumor size 362 58 304 0.180
T1 147 17 130
T2 193 35 158
T3 15 4 11
T4 7 2 5
Histoligical Grade 362 58 304 0.000
Grade I 42 3 39
Grade I1 159 13 146
Grade II1 161 42 119
CK5 362 58 304 0.000
Positive 40 17 23
Negative 322 41 281
LN 362 58 304 0,002
Positive 81 22 59
Negative 281 36 245
Cyclin E 362 58 304 0,483
Positive 75 14 61
Negative 287 44 243
362 58 304 0,014
30-39 27 27
40-49 87 19 68
50-59 97 8 89
60-69 103 20 83
70-79 43 10 33
80-89 5 1 4

LHmOgo sbgmds Joamdsd az0h39bs, MMI BdBowMMo MOl
X M909d00 03996MI>6M396M5dbY oId0MO 48 Lodlbogbowsb Cyclin E
5098000 0ym 58,3% (28/48). 5060360 ToM 390900l 302MgE5(300
05BoMoEMMHOL Jas3B0 G030 ddMl 300mb bEHOIEOMOHMBSLMD
Hotmdmopqboeros gbMogrdo 2 (r=0,029).
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B3960 dmbsigdgdom, hsbl, GmAd Cyclin E gdud®mglos 93500900l
RO 3d0dg 300060326 LESOsL 3530000 s JMMIES305T0s
3653oBool batrolbmsb.

Bo@otgdmwo  30LGHmwmyonco s 03vbm3obGmdodommo
330930L 990939000 Lsddsgbgao@ e Lodlogbggddo A39bL ologaby,
dOMOMOIQ, IR0 B ORBIMIBE0sEO0L 30dm (70,5%)
Grade 3, p<0,001).

B3960 9mbo3g9gd0ab 5139 0633935, O™ bdBobgasEBHOMGO
Lodbogbol 0dMbMIOHMBOEO JOMOMIPIE 53wgbl BB MOEGMOL
dbogLo 3ol 30GH™3gMeE00bol CK5/17 9dudcgliost (91,1%) p<0.001.

d9L50530LOE GO0 96 MO 30EHMIIMG0BOL GOHNMDL0Z0 TosEo
99b36MgL05 353806 53M30L056MBOL Fowsw boGolbl. Jgodwrgds
3035M57Mm, MM GHOBLINORE0MO God@Ememgdol 063 blom®o
9Ju3mgbos @s G, S PIXMIEMWO (303e0L BsHgool LEGSGo (33wws,
Log396M0MEME, 396gdool 53308035300l  dobgbo  Mbs  oymb,
MmIgedog Cyclin E — 930053099600 oo g0o-g0mo {fodyzsbos.
LM ,05Bswmo@cmol dbsglo” GHodol Lbodlogbggdo s3¢gbgb
Cyclin E 9dudeglost (54,8%) 56 dols 3005600 w1o6ymz3000 56056, Mog
IROIOM0 (3030l OIS M sBg d0MNOMNYOL.

Cyclin E 33e930b 99093900056 3603369c0mgzs605, M0 dmdwyls
300mb ,05%smomol dugogbo“ Godol Lbodlogbggddo Cyclin E
9Jb3Ogbos 306306  3ogdo®mdos II-IV  3e06036 LEoosbmab
(56535Bool  bo®mobbmsb),  dglodsdobo,  9M939m0ls0dgm
2980b0gsemsb (. 8, 9).

M0ameOEg  Hgdmo  9036086gm,  0dMbm3oLEGmJodoemo s
30LEHMEWMAO0MMO 330300 8909390000 ©oYH0bS, HMAI MIgEHIGLMdS
159359-5925@ 00 LOgLlogbggdols 0gm dICOBRIMIBE0MYdIO:
Grade 2 9950096L 29,4% (10/34) o5 Grade 3 99500996l 993mbggzsms
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3b®owo 3. Lodbogbol Bmyso  Toboboomgdergdols s Grade-ob
3530960b sbs30L sM30gdgds HER2+/ER- 5d&03mdol mbglmsb s
Lodbogbols 30LEMEWMYOH BH03mMb.

n |Bazal | Tripl Neg | Lumi- | Lumi- | HER2+/ |P Value
like |none Bazal| nal A | nal B ER-
like 0.001
Tumour size [362| 35 18 225 21 63
T1 147 9 5 98 15 20
T2 193| 24 13 112 5 39
T3 15 1 14
T4 7 1 1 1 4 <0.001
@/ 3 362| 35 18 225 21 63
Positive 81| 14 6 27 13 21
Negative |281] 21 12 198 8 42 <0.001
Grade 362| 35 18 225 21 63
Grade I 421 1 38 1 2
Grade I1 159| 10 5 123 4 17
Grade IIT [161| 24 13 64 16 44 <0.001
CK5 362| 35 18 225 21 63
Positive 40 | 35 2 3
Negative [322 18 225 19 60 <0.001
EGFR 362| 35 18 225 21 63
Positive 58| 17 6 23 6 6
Negative [304| 18 12 202 15 57 <0.001
Cyclin E 362| 35 18 225 21 63
Positive 751 19 11 18 6 21
Negative [287| 16 7 207 15 42 0,01
Age 362| 35 18 225 21 63
30-39 27 14 2 11
40-49 871 9 2 53 5 18
50-59 97| 6 4 68 3 16
60-69 103| 13 8 68 7 7
70-79 431 7 4 18 4 10
80-89 5 4 1
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70,6% (24/34), 5dgsb CK5 gdudtgbos g3arobogdmes 64,7% (22/34),
CK17 55,8% (19/34), bmerm CK5 o CK17 0obogdud®glos - 29,4%
(10/34). 890mbggzoms 8,8% (3/34) sz ghm dobowrydo  GHodol
3960530bbg  9Ju3MHglos 56  gedmzwobs (CK5/CK17 Bgyo®omdo
9900bg93900). dgbodsdobs, 34 Fqdmbggzosb 31 9gglodsdgdms
05bomEOL-05935Mm0 Lodbogbob B9bmE03U.

39bm@030 CK5/6+ sboboomgds 99dmbggzgdl  LoobOmgsbo
3000l 9969000 85050 bo®olbol 30LE MMM 530030B056Md0m,

Losg Pomdmeagbocos bemwrowy®o LEOMIEMMIdO.

BiLD P
- r S Ly
F " g b
v g b A
- e e
) =
‘} 14 4
s N = ,' W
. 2 ‘) \
\ R A . ; {
2 -
- A\
oA e (
M 8 4
L ~ i | [
/
-~ y &
G ) ‘
Y . ) PR Pomg iy
” - i |

4 S \ J

bm®. 12, EGFR  gdud®gbos ,05%50m0mm0*  308mb  »x©90gddo
009bm39mHmdlosbrwo Mgsdaos (Grade 3). X200

3bMowo 3 Fomdmoygbl HER2+/ER 69393@™mOms od@Hogmdol
396sfogdsl  Fogrogbobszool  Lbgoslbgs  bsolbol  dwydols
“BoBoErMmoEMM0”300mb  MxM9Egddo. 0633935, Mmd Grade 3
d90mbggzoms  35@gdoL  35MOMWIEIYMHOI®© 0330 MBOFIMEMDS
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Luminal A 5 Luminal B 0390l 9mMol “B” d39@030L LaboMygdwmme,
boem CK5, EGFR s Cyclin E ggud®gbos 3God@03agms@ mobods
960036900356 @5 396535 4obsfowgd e B3m®Isl 0MgdL.

3500l Imbs3g9900s6 s0bsbodbsgos HER2+/ER 9dudGglools
015305dM30IOMWo  BOEs, Mg 40 — 50 Farob 353096G90d0
MR 360d36gwmgobos s ssLEGHMMYOL dmdml “basal-like” o
90005bmd5d0, TNBC $o3olb bodbogboli mdobo®gdsls sbowgsbMs
abogolb 3530963 gddo (L. 12).

398m33eg30L 39900l gsbbowgs

30LAHMEMAO0MMO, 0396MIMMORMEMA0MOHO s BEIEGHOLEH0ZMOO
331939%0L  3m33egdbydo dmbozgdos dga3elgds 430B39690L, Gmd
390m0bs@o  BsHoMmoMMo  BHo3dol dMdMl 300mb Godo 935%30M
B0dsbmzolgds, MHmIgwoms  bsfowwo  gdmbgzglzs  LegMMITMEOLM
Lodg3BogMm s 3obozMo 3Mod@ogol dmbszgdgdl, bmyoghmo 6
206Lb303090s, 56 B39bL JogM 306MH39Ws@ sMHOL Fgasligdo.

OmamO3  Lo3Mmsmo  33agzol  Imbs3gdgdosb  Bsbl, TNBC
5006036905 9bowRsBMs s bobJodglyemo  slivgzol  306gddo.
B396 dgdmbggzsdo 933063900l  IgLodgdo  353096G s dLv30
999L005990Mms  3mbBIGBM3s oL 3gMomEl, Fogsd dombgszs©
590bs, sbd30L JobgE300 bsfogds 56 5FIMIOS MBIBIODMT0YH
bsB™356 bobosml (FBOHOEO 4).

BMYoo©, ™BIMWMA0MMO 953500909000  9933000MGMBOM-
MmxOHBMOO oLEGHMEM0s F9dmnbzg3900L oo LobJoMoo Yodmombg3zs,
350 dmEol TNBC s 35Dmmo@m®o 300mb, doa®ed d98mbgggems
9GOML39IGHOMWO  bsc0bol EOML 0brm®Iszool LodEoMg ©s
M5O MMdS B396 56 35993l Mg MO ©L3306900L 31390790l
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Lo93ydzgenl [Mariamidze A. et al., 2017, 2018a,b]. gl 335530JM9d0bgdL,
M0 9O-9M000 J0doOmmgds, TNBC dglifiogerol mgselabemoloom,
bs 0gmb bmMg 3530963700l Boomglisggddo dgwozm-g9by@ozmdo
33093900L5 5 3MBLE 530900l IbYGY3s.

TOTAL
30
M Total
25
20
15 |
ST L LT T

TRIRTHERELE LA

33363841444648505355575961636567697173767883
3HOHOWO 4. BB GH0o30L 300mb LobBoMmy 35309DFGHJOOL SBsIMBGOZ0
X39953900L dobgwzom

15335690 GHOMOMdS s oo BIBIWMOEVIOO  J39B96MmEG030
o6 56M0b 29M0bs30M0 2bmIMEMO sH0sBYdIBOL TR0, SMedgE
50dm3969ds MMAB0BIOL gob30msMgdOL MROM 43056 LBO©OsBY
[Prasanna, Newman, 2015; Kumar, Aggarwal, 2016]. 50bodbmn
2396099m9gdsL, 9039s35MHm 03 IMbsBMYds0Y, MmI Her2(+)neu-U
503083035305 3900w gds  gohbgl dmdml  30dmL 3963005690l
6900L30gM LEsOsby [Carey, Dee et al., 2007; Domagala, Yakubamaka-
Bienick et al., 2015]. 365d&03mw0 InmbM36930sb 258mobsty,
3900 gds 599300090903 39BIL 53 39bol FEYMBsMgMdOL Tgdm{Fagds
3499l 308mb O™ y39ams sB530L 3530963 BY.
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09MOHO0MWo  30H0E0gd0b 3o gl dmbs3gdgdo  ombmgzgb
3MB393@ 6 255DMYdsl 0doLMZ0L, MMI 335Lvbmm 30b3BY
,0588536939GH0MO 5G0L LaMdg3g X0MIZEOL J0dML 53 Boo®LObYMBOL
304L0MGOME0 EIHBILOIMYOS 0399 60FsbMNZ30LOYdOL FBHFIEDOEHMEWWO
3033agduo.

3600990 9990 goblix olmz0l B39b x 96 bs gobzobowma
TNBCUbg3s356599¢30900,15b9emd6,9L¢MMgb0L o 3MMyqlEammbol
69393GMMJO0L  5JGH03MB0E.  WOGIMGHYIMS0 9ol dmby3gdgdo,
3ol 53EMMHGO0 bSO 0sbs© 0MbMzgb Mmym® Her2neu, oy
JAHOMPIBoL s 3OMAGLEHIOMBOL  H393EHMMIdOL  doBz9690wgdOL
LEobo®MGH0BoEosl [Cianfrocca, Sradighar, 2009]. 00 35Ms39EHMadOL
960600936900 m356  gmbby, MMIwgdoa  godmoygbgds  M19393GMM-
QOEIOO0NMBOL 5 v9MYMB0MIOL Fodmbogangbs 033900905 bo3dom
3059003503560 FgNMEOHO s FGNMPOMEIMYOOO 3OrI00Ds.

ER/PR  693933™mMgd0l  2obLsbmg®ol  0dmbm3ob@Emdodowm®mo
09000035 94MHbMdS ©0sgd0mM0 Mgsd300L 356396909l - doHmM39d0L
990090350, 930bmsbs39, 0bGHIM3MYBHIE00L ML ER H93933Hm6gd0l
BOGM3sHINOO  30003mbgbEHOL  obILSMYdS 56 bgds, oY
0031905, T 59 MZoeBsHBOOLOM BOMMZ0 SO WROM ogEHoMEO,
30039396¢O0  ©s  sdo@mdsg  MBGMm  360093690m3560. o0
bogombds  ©9393GMMIEIO0MMdOL  Tgbobgd  demgrm  {fergddo
290M339m5 300093 RO L35Tomm JgbgIEgdgdo s FgMEYdO.

s0d@omeo  33e930L  bogobl  FoMdmoagbl  dsomermaom®o
363980L H93000030L J0BYHs INMOL 300Mb WIMM3560 V)X MIJYdOL
sMbgdMdOL Fgladargdenmds [Visvader, Lindeman, 2012; Plat, Parker et
al., 2010].

5659900m39  30000GOISE00M  JSTMYMBOW0s ddL  30OML
20 9mOBMEmyon©o  Jggdodo [Rosen, 2001].  @sbsbgargdmaro
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3sbogozsEos  99mbmds  Lodlbogbol  3oLGHMmEMmAonE  FH0o39dl,
dol Grade-U, odgy®o 339609006 LEHIGMLL ©s 36M90JEHWWwo
056 396900L 5OBYdMdL — ER 05 HER-2 69393 ™6900b 5dEH03mdasb.
dndml  300mb I3 MMGHO  3OMBOwol s dobo
03996m3obBHMJodomemo doM3qgmgdol 99gagd0l dobggzom sMLYdMBL

gbMowo 5. dmdnl 308mb Imerg3ME@o  3esbogogszos (Cianfroccea,
Gradishar, 2009)

d5dgl godm 356 39®0 obolosmgds

@dobo @0 | ER(+) o,,06 PR(F);| ©obog da@dbmdosdy 96-
HER-2(-); Ki-67 | 0mg®0bgano mg@odoolag-
do, BodmJbogobswdolswdo
gdobo@ g0 1 ER(H) o,,06 PR(1);| domomdy@dbmdosdy gbom-
HER-2(+); Ki-67 3O0bygeo mg@adoolswdo,
35M0509e @0 Jodommg-

M5300l5©d0, FAHdbemdos®y
BObLEHYbYIsbobs, o @o-
doJlogggbobodo HER-2(+)

dobogmoE@o | PR(-); HER-2(-);  [do@o@s@ady@dbmbos@dg g6
CK5/6(+); EGFR; | 0mg3@0bygano 0g@sdoolsgw-

Ki-67 do, bdodow da@dbmdbdosty
Jodommg@msdoolowdo
HER-2 HER-2(+); ER(-); da™dbmdos®y gbrmj@o-
PR(-); Ki-67; bgemo s Jodommgdsdools
dodoromn

BLggEmbm®dy-| yggas do@zg@o (-)
o Jlemgoeo

Claudin-low HER-2(-);;ER(-), | 8oG0589a9G0 d360605-
PR(-), Ki-67; geoemds  Jodommgdsdools
E-cadherin, claudin-3, 909560
claudin4 s
claudin-7
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3Wsb0g035:309, HMIJE0E 30MMO0MSE A5FMYMRBL 5 BMEOISL, MmO
39000690007 593000909l (0b. gbMowo 6).

3W30g035300056 BB, HMA 5 ZmMIs godmymaowos ER, PR, HER-
1 s HER-2, 51939 30o@G™3965¢0b 5/6 (CK5/6) 9dudMglbools dmbs3gdgdol
dobggoom. Plat, Parker, Kargnora s osboog®). (2010) Gotygboo
53539005 3093 9Oo gm®ds - Claudin-low, ©mIgelos
333MM900 3960boE15396 HMAMEE doBswMmoEMEO 300Mmb J39B03b.

ER, PR @5 HER-2 83636md7mdol 053563300 go6s, 59 §39@¢030b
bodbogbgl  sboboomgdl Claudin-3, Claudin-4 o Ki-67 ©odswo
5gdBHogmds, dgmg dbM0g, obgmo oM39Mmgdol godmgrgbs, MHMIWIdO3
93009 M-99H9bJ0dMM BHOMIBLBRMMO T30l Loberm3gd0sb, Lobgan-
©Md®, CD 44" CD247. dodwl 3000l 393 gMmyqbmds, Hmym®s B3gb
3M59Mmbgm 53060d6gm, s0bLBYds mMO 303mmgboom: Lodbogbmmo
©9OM3560 MXMHYO0L 3MbEIBE00m, 564 0gMsMHJomwo mgmEoom,
Q©5 3MbBMMO 93099300l MGMOHOOm.

Lodbogbmo  MgMM35b0  MXMIIIOL  3MB3IBE0Y,  BMTgeros
J.Cohnein-U 939360l (1975), 5830390, 8 dobogsbo s yotgysbo
99mgd99ds 03938 0gM™Z960 9% M9 gd0L69H036 MBI,
53 Jdbols dmdl 300mb FMORMEMA0ME 39EgOHMYBMdL. HMaME 3
9900930, Y395 930m9EIMH0 MJXOIOO0 MORBML ghHmo {ows3osb
IOBMEMP0)M© ©s 0316M30LEHMJ0T0OMS© 0©IHEHMOs, 35306,
MmEqbsg Igbmdge fowszdo 990dwgds 2563000Mm@9L bgm3wsbos
2396Lb3539d0 g30MYXMOMROJM3560 ToM3gHhgdoom [Sorlie et al.,
2001].

3wmby®o g3memEool mgm®os [P.Nowell, 1976; Perou, Sorlie,
Eisen et al., 2000] 35380690 bm@Mdwmmwo 0gmm3zs60 MxMHIId0L
©3H05b6gdsL  LodLOgbMMO  MXOIPIOIOL  SMIYOMRIIMMZBYOS.
LodLogbol gzmmrzool 3OGMEgldo 30dMmb VXGOS B¥Yd3mbgdo
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990mbggz0m0  Bg9mddggdom, 2560306 Lmdo@w® dwEs30gdL
56 9305969D06  33wowgdIRL, ®og ofj393L LM xOIEMS
99376 @5 BOMELMP0NH M30LgdM (330 dgdL. P.Nowell
(1976) 509b08bs3L, O™ Y39waHy MBEIM 3OO YYROIOM3560
Bea®3g00 Fo03mddbosb Lodbogbme MxMHgEIOUL.

6039 BOMTsL 5J3L LogHmm 3mBo09003: LodLogby 3005MYdS
©9OMm3z560  Mx©H9gd0©s6;  3969BH03MNOO  ©d  BOMEWMYO0MMO
(33090900 39639MHMyabaBol  LloMAgdwm©  BodEobatgmds,
Lodbogbols 03O M0MgIm 360033690 mgbo dmgdggdl
3963960™969BLs s LOdLogbol 3MMAMgLOsDY. vy obgzobowsgom
fomdmpqbo 3mb3gx33090L h3gbo Toliogrols M3swmabyE30m ©o
900900 99093900L FOH0do 8935535L90m, 365H530, MMA VgMHM3Z560
PROIOIOOL  MIMO0s  FoMHMNWEIYds  M30MSGHILs©  bodbogbol
39¢9H™96mdoL bLryBomom, bmwm 3ambm®o g3mew 300l MmgME0s
30 — bsBs®mnwosbos Loob®mgzsbo bodbogbols  LEGHOWYIEHMHYdOL
99335L900bsL. ddMl FEH03MmGHIBGMOO0 VIOM360 YN MINWId0E
300050H©J0056 “dsboermo®ol” dbgsglbo s wwydobserMo dfogy
xM909gd0 [Visvader et al., 2009, 2011; Ferreira et al., 2018].

50009650, 35BowM0oEMOL o300 ddMl 30dML 356H0sbEHIdO
Ubgoslbgs 3030l VX MmIEIO0L 30005M©Yds, M¥YdEs Lodlogbm®o
3olol 39bms 3MMBOo 396 SLEHAZL JMMOE MxMgME FHodl, Gog
50 8085600 9d0m 33e930L FoaMdgEgdsl LoFoMmgdl [Mylona et al.,
2008; Molyneux, Geyer et al., 2010; Guiu et al., 2012].

CD 44+, CD24"™ ox®9gdolb  00dmBgbs sl dgdwmemo
©96H™3560 MxHJJo0oL ToM39MJo00 (37O 3OMPBMDBMwo bodsbos
[Mylona, Giannopoulou et al., 2008], o0 560l bLodlbogbols 0bogosiools
5 39BHoLBOBoMYOOL o639M0. olobo 0IbEHBOEOMYdME0s in situ
3903060l dobswr®o gm™dol el (DCIS).
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B306L doge Bglfogerowo Lsddogbgyodow®mo Lodbogbggdo, oo
FmO0L 05BOMOYHO 300M, HMIgEdog o6 s®ob ER, PR s HER2
LGOI MG Towowo gdudmalos, 80933690056 sgMglore
3m®39OL (Guiu, Duichels, Andre et al., 2012) gm0 3GMabmboo.
3190039 9bsLOsMGIL dsbI MO 30dmL Claudin-low Jgg@o3do.

007595  5dBoGo  obobowgds dmdml  303mL  Lbgoslibgs
9393039090L M0l MOMOIONMBS WGMM3560 MXMJEOIOOL sOLYd I
056390g0msb  dodoMmgdsdo.  Triple  bBgyoBom®o  Lodbogbggdo,
Gmdwgddog 9O sMol ER s PR s HER-2 %Bggdudmglbos 6ol
296539 MGOOm 539000, 5730 (30 3OMAbmbo [Thiery, Acloque
et al., 2009; Prat, Parker et al., 2010; Palaflox et al., 2012]. goww3gmeo
339390056 0633935 CD44*CD247*" s 5¢©9300©9300MM b65Bs
1 (b3 1) 5090000 RGOl Jowowo  3MMEgbE0L
o®MLYdMds  doBowmoEMMmo s  Claudin-low  (dsBsermom®o
9439030) LodLogbggddo. 0dsg3EOMms CD44'/CD24* LFoGdmdl
306560 J39@039ddo [Ricardo, Viera et al., 2011].

TNBC Ubodbogbggdo doMg30w0s  493039e©bgb  LiiMexsw,
53500gmxBmdoL SMmYM 35009dbY, oLEBEoMMo 39ds@maqbmdo
39HoLGHIBYdom, do»  Mogbgdo, ®ogzoL  BH3zobdog.  ALmgom
0GOS GHOHOL Imbs399900 5LEIMYd90, HMT MMAMO G BMYSI,
ol MM930003m© LoEgMEbeol boby®mdeogzmds TNBC Mml d93Me©
MROM B0, 30MY 9350dymxgddo TNBC -mo LEghmowwo
Lobgglem  3mGIMbYdOL  gdudMglbool s 296 Her-2Zneu g4u3MgLools
Lbgoslibgs dg96mfydoo [N. Mantel, W. Haensel et al., 1959; Yin W.]., Lu
J.S. et al., 2009; Z.Y.Yang, S.S. Wang et al., 2008].

3900939000056 0633939, M0 TNBC 2563990 Jumgowdo 300mb in
situ 359mg0bgdols sdsEro Lobdodmg Gggbodsdgds oEIMGIMHOL
0mbs39090L @O  WMY03Ms©  F03Ys35MHm  FmMlsbMYdsdy, MM™J
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1533536935@0MO 30dM FgLoderms 3oMsMEYdS 0dabs LFMsGs©
5 9MaboMEsE, M®MI 9650 MHIRL  Moz30Lb039 IMOBMYGBIBOL
§0bs3m®mdg LEBHMIEGHMOYOL.

5060350, 15370500 oldeols sbsEobol Fggas© d03W0356MM
©513365900g, ®™md TNBC GHodol dmdnl 30dml 565 5d3l, Gmymea
30LEHMGH0306MH9d0L, s1939 0dMbm3oLEBHMJododmo 3hmgowol dbMog
9636093690365  Fgn30LgdEo  Toboloomgdwgdo. 500b0dbgds
bbgoolibgs, MB®Mm bJoMo, ©s Bmaoghmo bozwgds 3Ebmdowo
30LEHMEMAO0MOO 35M056EOL, 96 Fom0 GOHMMIWOMBOL 5300301900560
G030L BMs.

960360036900 m3bs  godmzwobs  sbo3MdMmOZ3  XyBgddo
1306053 gL0 ,B0sbGdS“ s ,d0BBMIMOZ0“ 55830bMds (39e 390
A030L  B3DHIWMOEMEO 3J0dML 35(056¢JBOL F0TsOm, MLOE ™Mb
obogdl 5003303039900  00BMTsMm3gMgdol  IMAbMdYEMd.,
sgd0mo CK 5/ CK 17, Cyclin E s ER/PR HER2 bgas@om®o ggmbo.

396U 3MMMGOME0 YO MGOOL Logsbl HoMdmoygbl EGFR o
HER2/new (56¢0lbgnmeo) 3mm®oobo@gdowmo 9i3sbgds, Mog HER2/
neu 9o0¢00 5J4G03M0O0L MM Jdbol 930090 dol FoerogboBogool
96096300l omGYMb30Ly s ™300 3MHMEILOL  O3IZ0HGOOL
39639dGH03o0.
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336900

1. dmdnl Lsddoabgas@Bo®mo 3odm (TNBC), Gmam®da 39@9cmm-
3960 99350905, 8goEegl dabowr®mol dbgogl J393H03gdL s
01939 MBI HOL Abgogl 30LEHMEWMYONG 9egdgbBHgdl. B3z9bL
FobosBy 93b3Yds Yzgms sbo3mdMmO3 39M0Mm©do s dg50y9bL
14,6%.

2. dwdal  Ls3sbgasBHOGmO  300m,  30LEGHMEWMYOMEGO
3wsbox03s3omo  bdgdgdol  3mbBoEoosh,  faMmdmoygbowos
39¢90m969wo  3030Mb3M3Mwo  LAHMMIGHMOIO0m Loobmmgzsbo
3000@sb IgMsMHe 300MmI©Y 0IBMOEIOHO LEHMMIom; sGOL
30390, ,e03x3MmI30009YM0“©9.§. 063500l gedfg30dm©gEol”
3030, bollosmYd0sb 30LEHMEWMYOIMHI® 5300309d056MdOL Toswo
bseolbom ©H 56M53900Wbo0TYEM Fodmbogzsom.

3. Cyclin E 9dndnl Lsddsgbgao@omto 303ml  “dsBowrmo@ol
dbogl” MxM9Yddo dgdmbggzems 56,6% o3wgbl 933900M© ©o-
©Jgd0m  M95d300L, OMIJWOE  JMOIs305d0s  530030L9d05BMdOL
bsG0olbmsb, Fogsd o6 5d3L doMowgmobdo Lodbogbol 3mbzMgEmw
30LEGHMEMY0YO FHO30.

- Cyclin E 5d3og3mds  sboboomgdl  sds0g96gbiowme
3m®OIPL, OmamOE  fobo, SbmEo®Egds  s3MgbomE  3wobozM®
008@0b65MmgMdLmsb;  Gglodems, gl 896mdgbo  ©s3o380MmYdIM0s
05DsM0MM0 30001 35MH0MEH030BOMNYSDB0BIBLMB,Bo3Lol
9bMogdo 5949bgdl sbowro 3G0GEHIM0MIGOoLs s M930396@oE0gdoL
569635L 39693H03O0 3MMT0Eol dMmbs3gdgd00.

4. d99dML LodBoabgyoBHOMMO  30dML ghm-ghmo gFgbm@Eo3o -
05DHMOEMOHO JOOM - VI OORIMIOE30Mgdwo Lodlbogbggdol
PIROIOMO ©5 03996migbM-GH03MMm0  bobgmds FoMmdmoygbowos
Bggblb  doLogsbyg TNBC-olL dgdobgggzoms 92% s  Tommomzol
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L393ox03mcmos CK 5,6,17 dswsero gdbd®glool ©mby. Byzdmbol
33963960 Mg3™™ 833906005 s FoboGOo.

5. dmdml LoddoabgasGom®o  3odml ,d5Bowmool  dbyagl®
MxMJg0d0  930IMIMNwo  BOEOL  BodBHmEOL  M9393GHMOO
§o6mmoy9bL b3gE0KB03ME 0Tbm3olEHMI0do® Jo63gML, Mo,
LOMEGRL Mo LodLogbMMo  MXOHIIOOL  MZOMMIAYSEO0LS
5 3obsbagdol  d9goboBol MM,  SLmE0MEYds  MY30EO30L,
39GLGHIBoMYdOL 396MTgbm9b.

6. ULodbogbol  domErMmyomGmo  Fsbolosmgdwgdom  dmdwl
LoddogbgaoGOMGO  30dm  Fgodrgds  2obgzobowmm,  HmyMe3
0M59MMY350mM3560  LodLogby  (Fsm  BMEOL  “ddboEIMOEHMO
dbgogLbo”  g9bm@03o)  00vbm3oLEHMIJ0ToMHO  sTobolsMYdIO
30LGHMELWMAOMOO  FOMBOOm, OHMIJoE MbEs Asbobowgdmogl
3601~ 5 96@0Mb3MAg61M0 30 gd0L Botmm L3gdEEdo JoBbMdIMOZ0
“BoM39BHIo” MgMH300L Mm3E00Do300L M35wLsbOHOLO.
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36M53G03Mwo M930396530900

* 33930l 390093900 fomdmoyqbl 360033690 m356
3Ll ddnl 3008 LHmOo ©osabmbol 390093035300
096830300730 B96ME030L  3slioxgozsEool M35eLIHBOOLOM,
Mmdgog  3obleBezmsgl  ©sdobbgdomo  mgms3ool  LimMo
A&5JBH030L GgmBg3sL, 2s9mygbgdsl s 3MHMYPBMBOMmGISL. My sbM-
090330069M0000 GHodolb  bodbyzbggdol s0dmEgbgdol FH9bwgbisos
0935 9O 9MmOL dMWMIE) IPILEGHWOIOMO, Toacsd Tgodwgds
298099698990 065l Lodg0E0bm-39693H03MM0  3MbLYYEESE0gdOL
3M0gdBHozodo MROH™ OTs 3330l JoBbom, 53 3M3MEs30sdo
Lbgosl3s 5350JOJOOL SEMIMEO OSRBMLEH0IOLMZOU.

o 930996 9gdmmos CK5/17 gs0mygbgds  Loddogbgao@owm®o
Lodbogbggdol dgdmbggzsdo BgbmGH030l sBMLEHIdOL dobbom, Moms
3906PBqL ©s30Bb6gd0mM0 09M300L M3EH0TOO B5JGHO03d.

e 93099609305 EGFR gdud6gliool goblioBogds Loddogbgys-
o0 bLodLogbol BgbmEH030L sBMLBEJdOL dobboo.
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General Description of the study

Relevance of the problem

Breast cancer is one of the most common among malignant tumorsin
women. It holds the first place in the structure of oncological diseases,
and the frequency increases steadily over the world [Lobo — Cardoso et
al.,, 2017].

One of the serious problems that the clinicians may encounter during
treatment the breast cancer is the rapidly changing spectrum of tumor
sensitivity to hormones, and the nonuniform response to the treatment
impacts that leads to the restriction of the number of parameters for
choosing a rational method of therapy and many contraindications.

It was possible to determine subgroups and identify the subgroups in
the group of tumors in which the estrogen and progesterone receptors
and Her2/neu gene amplification is not revealed, the so called “triple
negative” breast cancer as a histological type, which lead to new studies
in the breast cancer clinical pathology in terms of phenotyping and
targeted optimum therapy [Alba E., Chacon ]I et al., 2012; Shah SP, Roth
Aetal, 2012].

Triple negative is a tumor the cells of which do not express the
estrogen and progesterone receptors and do not have either Her2 protein
suprexpression or gene amplification, the so called Triple negative
paradoxes [Carey et al., 2007]. According to different authors, these
types of tumors constitute about 10-20% of allthe types of invasive breast
cancers(O’Toole SA, Beith JM, Millar EK, West R, McLean A, et al.

Therapeutic targets in triple negative breast cancer. ] Clin Pathol. 2013)
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reach large sizes and overall are characterized by unpredictable prognosis
and progress. In addition, interesting trend is determined that TNBC is
clearly associated with mutation of BRCA1 gene [Robson M., Im S-A,
Sencus et al., 2017].There is evidence that a patient with triple negative
cancer is less sensitive to chemotherapy, except for platinum preparations
[Ferreira et al., 2018].

Practical establishment of the notion of “triple negative” cancer
in the clinical practice is more difficult, since this group has variants
of cancer differing by histomorphological and immunohistochemical
indicators, among which a significant group is the so called “basaloidlike”
cancer. Combination of three negative parameters and breast cancer
histomorphology in the TNBC group gives a complicated picture and
requires specification [Carey et. Dees. 2007, Clinical Practice Guidelines
in Oncology, Breast Cancer.Version 2. 2017. (vol. 2017, p.1-201)].

According to the recent studies, the triple negative immune
fenomenon study can be used as a reliable predictive criterion during at
the absence of signs of lymph nodes damage.

At the given stage of studying the existing data on the the TNBC,
namely, “basaloid-like” cancer can be summarized as follows. According
to the traditional perception, TNBC is a group of heterogeneous
tumors, with most frequent basaloid-like cancer with definite genomic
mutations.

Invasive duct carcinoma is a dominant histologic type of breast cancer
(40-75% of all cases) [Kumar, Agarucel, 2016], histological and biological
characteristics include such parameters assubtypesof invasive carcinoma
identified as a result of gene expression: (ER+), (ER-), luminal A and B

type, as well as HER2 + and so-called “normal - like”tumor subtype
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The subject of special interest is the triple negative (INBC) and its
most frequent “basal like” carcinoma with basal type marker cytokeratins
expression properties [Toft, Cryns, 2013]. Timeliness is increased by the
insufficience and the lack of efficacy of optimal targeted therapy means,
which can be explained by the lack of information and factual data on this
type of carcinomas.

In connection with the abovementioned, it is substantiated to focus
the interest of our research on the issues of interaction of the cell cycle
regulatory inhibiting and stimulating factors, namely on the features
of Cyclin-E molecular biology, Cyclin-E dependent thyrosine kinases
modulations that actually affect proto-oncogenes activity [Bertucci et al.,
2012; Mariamidze et al., 2017].

Main immunomarkers of the Basal like carcinoma are also studied:
CK5/6, CK14, CK17,Vimentin and Her-1, but correlation between
development of necrosis foci and CD17 and Caspase-3 activity needs
new clinical facts and their complex, integrative explanation, especially
under the conditions of a histological picture pathomorphosis that is
established in 2 - 18% of cases [Kristen S.N., Celine et al., 2013; Fedewa
et al., 2015].

According to the Nottingham Forecasting Index, in patients of the
same age TNBC requires more “aggressive” long-term chemotherapy than
in other type breast cancer cases[Jiang et al., 2013].

The role of anti-EGFR agents associated with ErbB amficiation has
been established in the anti-receptor activity of tumor cells in terms
of assessing the “biological behavior” of the basal-like breast cancer

[Demidova et al., 2015].
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Objectives and Goals of the study

1. Identification of the biological (clinical-morphological and
immunohistochemical) features of the triple negative breast cancer and
description on the materials of Georgian population.

2. To specify and define the histochemical features of the triple
negative cancer in the breast neoplasis of the studied contingent, including
identification markers of the “basaloid lkike” cancer.

3. Toreveal the immunohistochemical profile of the triple negative
cancer cellsin the tumor tissue of the breast cancer, determine the “basaloid
like* cancer subtype based on the results of the immunohistochemical
study.

4. To determine the relevance of study of the epidermal growth
factor receptor (EGFR) in the cellular population of the breast cancer and
possible correlation with the degree of anaplasia.

5. To reveal correlation between Cyclin E and basal cytokeratins

activity and the grade of malignance of the breast cancer.

Scientific Novelty of the study

1. Detailed histogorphological and molecular biological
characteristics of the triple negative breast cancer for the first time in the
Georgianpopulation.

2. Itis shown that the phenotype of the triple negative breastcancer
is not uniform and contains so-called “basalod like” subtype.

3. Triple negative breast cancer basalod liketype tumors sustainably
express cytokeratin 5/6 and 17, independent of disease staging and grade

of differentiation of the tumor.
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4. Relevance of the epidermal growth factor (EGFR) activity and
connection with the triple negative breast cancer cell population is
shown.

5. Cyclin E expression is correlated with the grade of malignance of

the “basaloid like” breast cancer.

Approbation of the study
The approbation took place at the David Tvildiani Medical Iniversity
on February 5,2019.

The basic thesis of the study wrer reported at:

e 8th International Medical Postgraduate Conference, Charles
University, Faculty of Medicine in Hradec Krélové, Czech Republic, 2012

e the 25th European Congerss of Pathology, Lisabon, Portugal,
2013.

Structure and volume of dissertation

The dissertaion consists of following parts: Introduction, Literature
Review, Materials and

Methods, Stiudy Results, Discussions, Conclusions, Practical
Recommendations

and References. The latter contains 123 sources; main text is presented
on

93 pages; including 6 tables and 46 images.
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Matherials and Methods of the Study

Methods

The study includes data of 362 patients in 2007-2011, which has
undergone treatment course at the Georgian National Oncological Center
(Thilisi).

As mentioned above, triple negative breast cancer (TNBC) is a
histological subtype of invasive duct tumor the frequency of which is
by 15-20% more than of other pathological variants of this localization
[Staely A. Fedever et al., 2017; Simon et al., 2009; O’Brien et al., 2010;
Robson et al., 2017].

This subdivision is distinguished by a number of features, including
negative ER-PR receptors, as well as negative HER2 expression amplification
[Ferreira, O. Hetzger- Fiblo et al., 2018; A.Mariamidze et al., 2018].

According to the information obtained from different sources, 10-
30% of all the tumors in Georgia are attributed to TNBC, out of these 25%
are the III stage, and 47% - are the II stage tumors [A.Mariamidze et al.,
2017], due to which the parameter of complet response to the pathology
presumably — PCR (pathological complet response) response to systemic
preoperation therapy gains practical value.

Postoperatiion material was handled according to the recognized breast
cancer protocol, accordingly breast or breast sectors were macroscopically
sized, the maximum sizes of breast tumor formations were evaluated, from
3 to 7 tissue samples along with the adjacent tissue were taken, in addition
of nipple tissue and normal parenchyme tissue samples were taken; all the
lymph nodes were separated from the regional lymphatic collector.

Macroscopically processed tissue samples were fixedin 10% neutral
buffer solution of formaline during 24 hours, with tissuesfurther processing

according to the standard protocols and forming in paraffin blocks.
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362 (267+130) patients of the age range 30-89 with the invasive duct
breast carcinoma were randomly selected for the study. The grade of
malignance of tumor was rated by Nottingham, Bloom-Richardson modified
criteria: ER, PR, HER-2, CK5/17 for expression — by — blind method.

5 subtypes of the breast cancer were selected: Luminal A, Luminal B,
Her2(+), Triple negativeand with Triple negative+ CK5 positive reaction.
Patients’ age range was divided into 10-year intervals, accordingly, the
first subtype were 30-39 years old, II - 40-49years old, III - 50-59years
old, IV - 60-69years old, V - 70-79years old, VI - 80-89%yearsoldsubgroups.

3uthick samples were obtained from paraffin  blocks for
immunohistochemical study of retrospective cases. Immunohistochemical
study was conducted for Cytokeratin 5 (CK5) (clone XME 2; dilution 1:100;
“Novocastra” Laboratories), Cytokeratin 17 (CK17) (cloneE2; dilution
1:40; “Novocastra” Laboratories), Cyclin E (clone 13A; dilution 1:100;
“Novocastra” Laboratories). The antigen was reduced in the 0,01 M citric
buffer pH 6,0 + Tween (Decloacking Chamber, Biocare Medical) and the
antigen-antibody complex — by the polymer detective system (NovoLike
Polimer Detection System; “Novocastra” Laboratories). The results on the
slices were visually evaluated by 2 pathologists, and the digital program
Immuno Ratio [Rodu et al.,2012; Helin et al., 2016] was used as well with
further processing by SPSS-14 system, as well as calculation of the non
parameter criteria: we counted 500 - 1000 cells of each studied case.

In 53 cases immunohistochemical research has established the triple
negative (ER/PR/HER2negative) phenomenon, out of these 4 —II stage, 30
— IIA stage, stage IIB - O cases; 16 — IIIA stage, IIIB and C - 0, and 2 cases
of IV stage material.

Tumors were considered receptor positive if 10% or more of the nuclei

were stained during the immunohistochemical examination, tumors were

53



considered HER2/neu negative if they had 0 or 1+ points by evaluation of
HER?2 criteria.

Results of the rest of the immunohistochemical reactions were
evaluated by the following scale:"

0 — Reaction is negative or rare —individual positively responsing cells
(<1%)

Reaction was consideredpositive when >1%of the cells were positive.

Based on the main objectives of our work, in all the cases the sex
hormones receptors and gen HER2/neureaction product were defined.
48observations out of 53 were selected for the immunohistochemical
study of other antigens, where the basaloid-like cells phenotype was
found in tumor tissue during H&Estudy.

All the preparation of samples and reaction process were madein
accordance with the manufacturerfirm protocol.

Statistical ~processing of the clinical-pathoshistological and
immunohistochemical research data was mainly carried out by the
descriptive method, further testing was carried out by software processing
of the first data (visual, semi-quantitative) in the SPSS-14 system, and
non-parameter criteria were used as well. The starting point coefficient
of statistically significant difference was assessed P< 0,05, results were

shown in the tables and diagrams (see chapters III-IV).

Stdudy results

Evaluation of Clinical Features of Triple Negative Cancer

The age of all the patients under observation ranged from 30 to 89
years, the demographic characteristics of the patients and the clinical

pathological assessment of tumors was shown in the tables.

54



Review of the data demonstrated that the Luminal A subtype (62,15%)
is the most commonly occurring in the age range of 30-89, Her2(+)/ER-
negative subtype holds the second place (17,4%), although it is 3, 4 times
less than Luminal A type. Basal-like breast cancer holds the third place
(9,8%), which is 5,8 times less than Luminal A subtype, and Luminal B
and triple negative “non basal like” subtype tumorsare 9,8 times less than
Luminal A frequency.

More than half (51.9%) of breast cancer in the age group I(30-39)
is represented by Luminal A subtype, and more than a third (40.7%) by
Her2(+)/ER -group. A small group is Luminal B subtype (7,4%). Triple
negative and Basal-like are not found.

In this age group the Luminal A is 13 times more than Her2(+)/ER -
subtypes and 7 times more than the Luminal B subtype.

The dominant subtype in the age group II (40-49) is Luminal A
(60,92%), followed by Her2(+)/ER (20.7%), and Basal-like (10,3%).
Luminal B (5,8%) and Triple negative (2,3%) subtypes. In this age
group the Luminal A subtype is almost 3 times more than the Her2(+)/
ER-6 times more than the Basal-like subtype, 10,5 times more than
the Luminal B type and almost 27 times more than the Triple negative
subtype.

The dominant subtype in the age group III (50-59) is the Luminal A
and the incidence is 2/3 (70.1%), the second by frequency is Her2(+)/ER-
subtype (16,5%), 4,5 times less than the Luminal A subtype.

Basal-like subtype (6.2%) holds the third place, which is almost 12
times less than the Luminal A subtype.

Triple negative and Luminal B subtypes are represented in almost
equal amounts and are of about 20 times less frequency than the Luminal

A subtype.
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In the age IV group (60-69) the dominant subtype is still Luminal A
(66,02%).

Basal-like and Triple negative (12,6% and 7,8% respectively) hold
the second and third places by frequency of 5 and 7.5 times less than the
Luminal A subtype. Her2(+)/ER- and Luminal B are the same frequency
(6,8%), 8 times less than the Luminal A subtype.

In the age group V (70-79) again the Luminal A is most commonly
found (42%), but in sharply reduced quantities. Her2(+)/ER-is the second
by frequency and is almost 2 times less compared to the Luminal A.

Basal-like subtyp holds the 3™place and is 16.3%, it is 2,4 times less
than the Luminal A subtype, while the Triple negative tumor and the
Luminal B are of almost identical frequency (9,3%) and 4 times less than
the Luminal A subtype.

The dominant tumor in the age group VI (80-89) is Luminal A (80%),
Her2(+)/ER (25%) is the second by frequency, which is 5 times more rare
than the Luminal A subtype.

Basal-like subtype, Triple negative and Luminal B subtypeare not
observed.

Thus, the frequency analysis of each subtype of the breast duct
invasive carcinoma by age groupshas demonstrated the following: Luminal
A subtype is detected in all the age groups as a dominant subtype, but with
different intensities: two peaksin the group III and the grouplV, and some
increase in the groupV as well.

It is noteworthy that Her2(+)/ER -subtype is the second most
frequently found in all the age groups, and it is also noteworthy that
direct correlation between pre- and postmenopause and HER-2 + status
is not included in the group IV (60-69), where it was almost 2 times less

frequency than the basaloid like subtype.
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The frequency of detection of Her2(+)/ER - subtype is identical to
the frequency of detection of the Luminal A subtype. Starting from the
age group I (30-39) in all the following, the frequency of its detection
sharply decreases along with the frequency of the Luminal A subtype. If
its frequency was 1,2in the age group I; in the age group IV itis 9,4, i.e.
Her2(+)/ER —subtype decreases with increase of age to the age group V
(up to 70 years) and then increases again. Frequency of detection of this
subtype in the age groups V and VI is rated at 2.0 and 5.0 respectively.

Basal-like tumors are not present in the age groups I and VI, and the
frequency of their detection is gradually (slightly) rising except for the
age group II where the frequency is approximately 1.5 times less than in
other age groups.

Triple negative subtype is not detected in the age groupsl and VI, its
frequency increases with the age in the other agegroups, the frequency of triple
negative tumors in the age group V is 4,5 times higher than in the age groupll.

The frequency of Luminal B subtype tumor is almost 2 times reduced
in the age grouplll, almost 3 times increases in the age groupV, not
detected in the age groupVI.

The frequency analysis of duct invasive carcinoma subtypes
(phenotypic subgroups) demonstrated that the dominant subtype is the
Luminal A subtype, the frequency of which varies at different ages, but
it is the most common subtype. The frequency of Her2(+)/ER - subtype
significantly decreasing with the increase in age (70 years), again rises
above 80 years.

Triple negative and basal-like subtypes have not been determined in
the 30-39 and 80-89 age groups.

According to the gravity, III A and B stages were determined in all the

age groups in the studied population.
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Consideration of the age specificities of duct invasive carcinoma subtype
(phenotypic subgroups) is important for selection of diagnostic and traetment
tactics as well as for adequate planning of breast screening programs.

It should be noted that based on our material there is no direct
correlation between breast and ovarian or uterine carcinomas with family
history, but this phenomenon itself seems to be interesting and it should
become a subject of special research with a more targeted assessment of

individual data and history.

Histological and Immunohistochemical Profile of Triple Negative
Breast Cancer“Basaloid“ Subtype

The microscopic examination of the operating material was targeted,
and therefore, corebiopsy was made at the initial diagnosis verification
and chemotherapy planning. In the majority of cases, the same patients
were given radical surgical intervention, which allowed us to study the
material in detail.

According to the histological classification of the World Health
Organization (WHO), the microscopic structure of tumors on our material
can be attributed to differential invasive (infiltrative) duct cancer, out of
these 70% were identified as the grade III malignancy, 29.4% - as the
grade II malignancy.

The diagnosis of high malignancy lobular cancer with predominance
of solid structures was made in two cases, while one patient had mixed
duct-lobular carcinoma.

The pre-cancer changes were relatively rarely seenin the neighbouring
tissues around the tumor. For duct infiltrative cancer, there were found 12
cases of duct in situ cancer and one case of lobular neoplasia around the

main focus.
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Fig. 2. Duct carcinoma in situ, with comedo necrosis H&E, X200
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Fig. 3. Lobular neoplasm, H&E, X100

More often, almost in 70% of cases, duct cancer was surrounded
by structures similar to proliferation variant of fibrotic-cystic disease,
included dysplasticchanges in the duct with cribriform transformation.
(Fifures 1, 2, 3, 4).

In 48 cases, basal-like carcinoma was determined, characterized by
basal cytokeratin high expression, comedo necrosis foci and Cyclin E
immunoexpression [A. Mariamidze et al., 2018a].

As a result of study in this direction we found the following types
of histopathological (H&E) and immunohistochemical spectrum on our
material (Figures5-8):

Basaloid cancer and its immune profile:

5. Lobularneoplasiain (H&E) tumor.

6. Simple duct hyperplasia.

7. Simple duct hyperplasia.
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8. Simple duct hyperplasia with cystic transformation and stroma
reaction.

Fibrous-cystic lesions with formation of cystsof different sizes and
contents were found not rarely in central areas of tumor.

In virtually all the histological variants of triple negative cancer, but
with dominant duct cancer, there are non-differentiated forms of new
formations that correspond to basaloid cancer with their microscopic
structurewhere specific phenotype was determined by our subsequent
immunohistochemical study. On our material (n=48), basaloid cancer was
represented by solid structures with extensive necrosis foci, which often
looked like a geographical map. In most cases, in the central areas of the
tumor the scar connective tissue was represented, which stretched over a
thin fibrous middle layer and was grown in tumor parenchyma in different
directions. At such a variant the tumor cells are relatively thin, have clearly
expressed large nuclei, circumscribed clear cytoplasm and large nucleoli.
There are many mitotic figures, formation of the duct structurescan be seen
just in some places. lympho-plasmocytic infiltrates are extensive, although
they are more in tumor parenchyma than in the breast tissue itself.

Typical basaloid forms were revealed in our material by the results of
basaloid keratins staining: tumors were found that seem to be intermediate
between the basaloid and medular cancer subtypes with its lymphoid
stroma and breast lymphoepitheliomas.

Cell elements in the named variant in some places are larger than
those of typical basaloid cancer. Separate cells have a strongly expressed
cell membrane, but have syncytium form in the areas of concentration.
Mitotic activity is high — 10in the field of vision, more than 10 mitotic
figuresat the 40X magnitude of the lens. In such forms, the necrosis

foci are frequent. Tumor cells are mixed with lymphoid and plasma cell
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elements, often is senn (repeated), peculiar spatial ratio between tumor
cells and lymphoplasmic elements. A structure similar to gland structures
is comparatively or very few.

In order to identify the simultaneous presence of different
histological variants in the the TNBC structure (which is a large group of
TNBC) we addressed the findings of a joint research of histological and
immunohistochemical features of the material. Overall, they confirm
more extensive spread of basal differentiation markers, their dominance

in different subtypes groups of breast cancer.

Fig. 4. Alveoline and tube proliferates.
“Pushing invasion model”, H&E, X400

In our material we focused onthe mixing of various microscopic
structures in a phenotypic basaloid cancer where there were solid areas
with sharp clear contours of the cells, as well as the areas with disintegration
of tumor tissue, initiation of formation of syncytium structures and diffuse

lymphoid infiltration.
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Fig. 6. CK5/17. Immunoperoxidase reaction, X200

From the basaloid type cytokeratins, which creates the base of its

specificity, the cytokeratin5/17is more frequently revealed. It should be
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mentioned that this kind of keratin is be visualized in the wide range of
grade and quantity of the expression. Overall, positive response to CK5/17
was observed in tumor cells of 44 patients (Figure 6).

The intensity of staining on CK17 and CK5/17 is usually high.
It is interesting to note that CK17 negative tumors are usually of high
malignancy features. Often there were tumors, the cells of which expressed
other keratins type-CK 5/6 characteristic of basal differentiation.
Statistical results of CK5/6 expression on our material are presented in the
diagram (Figure 7). In general, the CK5/6 expression has intense character
and focal distribution.

The results of the study show a positive immunohistochemical response
to CK5/6and can also be evaluated as a low grade of differentiation (Grade
3) tumors; only in two cases we found unclear positive reaction in tumors

of moderate malignancy (Grade 2), which was a duct cancer histological

variant.
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Fig. 7. Correlation between basal cytokeratin expression and grade of

malignancy for basaloidcancer
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The CK17 group cytokeratins have shown virtually the CK5
identical distribution. Only in single observations we noted the different
distribution of these keratins.

Evaluation of the basaloid type carcinoma cases by different
phenotypes gave the following results:

Phenotype CK5/6+and CK17 were found in all the patients’ tumor
samples, phenotype CK5/6 and CK5/17 expression and microscopic
structure of tumors were most consistent with basaloid phenotypes of
TNBC type of breast cancer. In addition, it is to be notedthat the reaction
intensity and its dissemination were often combined with Cyclin E-focal

positive reaction (Figures 8, 9).

Fig. 8. Cyclin E expression, basaloid cancer, X400

The microscopic structure of tumors of this group corresponded to
duct cancer II-IIIT grade of malignancy. Only one patient has experienced

such a profile in the combined structure duct-lobular cancer cells.
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Fig. 9. Cyclin E, basaloid cancer, X400

As it is known, the cell cycle is regulated by the successive formation
and degradation of various cyclines. Cyclines will be activated in the
human body through a number of cyclinedependent kinases that play an
important role in the cell cycle key phases.

Following the discovery of the incompatible cyclines expression,it
is assumed that some cyclines are involved in oncogenesis and act as a
protooncogen. In this regard, it is interesting to study Cyclin E in the
basaloid like type carcinomas, the level of its immunohistochemical
expression and the prognostic significance, as in general, the importance
of Cyclin E restructuringis known in carcinogenesis [Livasy et al., 2006].
We believe that Cyclin E expression is correlated with the increase of
tumor stage and malignancy (Tablel).

It is established that the basaloid like type variant of breast cancer is

characterized by a typical immune profile: namely, cytokeratin CK5/6,
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Table 1. Cyclin E expression in different stages ofbasaloidbreast cancer in

relation with age

n Cyclin E - Cyclin E - PValue
Positive Negative
Tumor size 362 75 287 0.047
T1 147 20 127
T2 193 50 143
T3 15 3 12
T4 7 2 5
Histological Grade 362 75 287 0.000
Grade | 42 2 40
Grade 11 159 17 142
Gradelll 161 56 105
CKS5 362 75 287 0.000
Positive 40 19 21
Negative 322 56 266
LN 362 75 287 0,025
Positive 81 24 57
Negative 281 51 230
EGFR 362 75 287 0,483
Positive 58 14 44
Negative 304 61 243
Age 362 75 287 0,049
30-39 27 5 22
40-49 87 17 70
50-59 97 12 85
60-69 103 27 76
70-79 43 14 29
80-89 5 5

CR14, CK/17, Vimentin and Her-1 expression. However, the necrosis
phenomenon is more intensely expressed, and CD117 and Caspasa-3
expressions are certainly high in this histological variant cancer [Alba,

Chacon et al., 2012].
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Our material has been identified as ER, PR and HER 2/neulow or focally
positive expression and negative reaction, which is the essence of determining

of basaloid cancer,HER 2/neu‘activity variants are shown as well (Figure 10).

Fig. 10. Sample of basaloid like breast cancer tissue. HER2 positive clusters, X400

Low-molecular Cyclin E isoformsare evaluated as important
pathogenetic and predictive factor in early stages of “early-stage-node”for
negative cancer, as markers with prognostic value.

When evaluation of other markers it was established that the most
of the triple negative breast cancer tumors in our material are low
differentiated: Grade 1 frequency was 1,8% (1/53), Grade 2 frequency was
28.3% (15/53), and Grade 3 frequency was 69,8% (37/53).

The further research of the material for the cytokeratins expression
demonstrated that CK5 expression occurred in 66% (35/53)of the cases,
CK17 was 49% (26/53). CK5 / CK17 was positive in 24.5% (19/53); CK5 /
CK17 was negative in 9,4% (5/53). Distribution of the named markers by

the grade of malignancy of the breast cancer is presented in the Table 2.
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In total 48 cases out of the 53 cases of triple negative cancer basaloid
like type tumor was determined with a sustainably high expression of
cytokeratins, we continued study of those 48 tumor cases in terms of the
Cyclin E expression which was positive to even one basaloid like type

cytokine (90.5%).
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Fig. 11. Cyclin E expression by the grade of malignancy of basaloid cancer

This approach has demonstrated that out of 48 tumors positive to
immune markers in the basal layer cells 58.3% (28/48) were Cyclin E
positive. Correlationof these markers with the staging of basaloid like type
of the breast cancer is shown in the Table 2 (r=0,029).

According to our data, Cyclin E expression is associated with a more
severe clinical stage of disease and is correlated with the grade of anaplasia.

Based on the results of histological and immunohistochemical research,
in triple negative tumors in our material, mainly, low-differentiation

cancer (70.5%) (Grade 3) was determined.
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Table 2. Evaluation of Cyclin E expression and EGFR activity in the breast

TNBC type tumor.
n EGFR (+) EGFR () P Value
Tumor size 362 58 304 0.180
Tl 147 17 130
T2 193 35 158
T3 15 4 11
T4 7 2 5
Histoligical Grade 362 58 304 0.000
Grade | 42 3 39
Grade I1 159 13 146
Grade I1I 161 42 119
CKS 362 58 304 0.000
Positive 40 17 23
Negative 322 41 281
LN 362 58 304 0,002
Positive 81 22 59
Negative 281 36 245
Cyclin E 362 58 304 0,483
Positive 75 14 61
Negative 287 44 243
362 58 304 0,014
30-39 27 27
40-49 87 19 68
50-59 97 8 89
60-69 103 20 83
70-79 43 10 33
80-89 5 1 4

From our data it is also clear that the immune profile of the triple
negative tumor mainly reveals expression of the basaloid like type
cytokeratineCK5/17 (91,1%).

Accordingly, the joint high expression of one or two cytokeratines is

associated with high grade of malignancy. It can be assumed that intensive
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expression of transcription factors and rapid shift of G, _S cell cycle phases
is likely to cause genes amplification in which the Cyclin Eregulatory role
is a leading one. The basaloid-like type tumors show Cyclin E expression
(54,8%) or are negative to it, which indicates deep disorder of the cell cycle.

From the results of the Cyclin E study it is important that Cyclin E
expression in breast cancer basaloid-like type tumors is directly related to
the III-IV clinical stage (the grade of anaplasia), therefore, to the adverse
outcome (Figure 8, 9).

As it was mentioned above, according to the results of
immunohistochemical and histological studies it was determined that
the most of the triple-negative tumors were low-differentiated: Grade 2
makes 29,4% (10/34) and Grade 3 makes 70.6% (24/34) of the cases, out
of which CK5 expression was revealed in 64,7% (22/34), CK17 in 55.8%
(19/34), and CK5 and CK17 coexpression in 29,4% (10/34).In 8,8% (3/34)
of cases therehave not been revealed expression to any basal type keratin
(CK5/CK17negative cases). Accordingly, 31out of the 34 casescorrespond
to the basal-like tumor phenotype.

Phenotype CK5/6+characterized cases with duct cancer structure
with high grade of histological malignancy, where solid structures are
represented.

The Table 3 represents the distribution of HER2+/ERreceptors
activity in the cellsof the breast basaloid cancer of different grades of
malignization. It is found out that parallel to increase of the Grade 3 cases,
the correlation between the Luminal A and Luminal B types is changed
in favor of the B subtype, while the CK5, EGFR and Cyclin E expression
becomes of practically equal important and equally distributed form.

Out of the Table data the age dependent growth of HER2+/

ERexpression is to be noted, which is more significant in 40-50 years
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Table 3. Dependence of the general characteristics of tumor and grade

patient’s age on HER2+/ER-activity level and histological type of tumor.

n |Bazal | Tripl Neg | Lumi- | Lumi- | HER2+/ |P Value
like |none Bazal| nal A | nal B ER-
like 0.001
Tumour size |362| 35 18 225 21 63
T1 147 9 5 98 15 20
T2 193| 24 13 112 5 39
T3 15 1 14
T4 7 1 1 1 4 <0.001
/3 362| 35 18 225 21 63
Positive 81| 14 6 27 13 21
Negative [281] 21 12 198 8 42 <0.001
Grade 362| 35 18 225 21 63
Grade | 421 1 38 1 2
Grade I1 159| 10 5 123 4 17
Grade IIT [161| 24 13 64 16 44 <0.001
CK5 362| 35 18 225 21 63
Positive 40| 35 2 3
Negative [322 18 225 19 60 <0.001
EGFR 362| 35 18 225 21 63
Positive 58| 17 6 23 6 6
Negative [304| 18 12 202 15 57 <0.001
Cyclin E 362| 35 18 225 21 63
Positive 751 19 11 18 6 21
Negative [287| 16 7 207 15 42 0,01
Age 362| 35 18 225 21 63
30-39 27 14 2 11
40-49 871 9 2 53 5 18
50-59 97| 6 4 68 3 16
60-69 103| 13 8 68 7 7
70-79 43| 7 4 18 4 10
80-89 5 4 1
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old patients and confirms the dominance of the breast basal-like and, in

general, of TNBC type tumors in younger patients (Figure 12).
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Fig. 12. EGFR expression in basaloidcancer cells immunoperoxidase reaction

(Grade 3). X200

Discussion

Complex evaluation of histological, immunomorphological and
statistical studies data demnonstrated a number of clear signs of basaloid
type breast cancer, some of which coincide with the data of international
scientific and clinical practice, and some are different, or are evaluated by
us for the first time.

As can be seen from the own research data, TNBC is found in
young and elderly persons. In our case in the one/third part of the
observations, patients’ age corresponded to the postmenopausal period,
but nevertheless, the distribution by age was not of uniform linear

character (Table 4).
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Table 4. Basal type cancer incidence by the patients age groups

In general, inherited-family history in oncological diseases is
characterized by a large incidence, including TNBC and basaliod cancer,
but in case of retrospective analysis, the insufficience and irregularityof
information does not give us the basis for making real conclusions
[Mariamidze A. et al., 2017, 2018a,b]. This suggests that one of the
directions in terms of TNBC study should be the introduction of medical-
genetic surveys and consultations in patients’relatives.

Triple negativity and its basaloid subphenotypeare not the result
of germination genome damages, but it develops at a later stage of
the development of the organism [Prasanna, Newman, 2015; Kumar,
Aggarwal, 2016]. This fact leads to the idea that Her2(+)neu amplification
may occur at any stage of breast cancer development [Carey, Dee et al.,
2007; Domagala, Yakubamaka-Bienick et al., 2015]. Depending on the
practical requirements, it may be necessary to check the status of this gene

for breast cancer in patients of any age.
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From the theoretical positions, these data require a conceptual
understanding in order to answer the question whether “triple-negative”
is the fixed characterization of this type of breast cancer or the transient
complex of signs.

For further discussion of the problem, we first need to consider other
TNBCparameters, namely, activity of estrogen and progesterone receptors.
The references contains the data whose authors are fairly demanding to
standardize both Her2neu and estrogen and progesterone receptors indices
[Cianfrocca, Sradighar, 2009]. Upon the unequivocal background of the
parameters that are used to detect receptor-positivity and negativity, quite
a non-uniform methodic and methodological problem is identified.

Immunohistochemical techniques for determining ER/PR receptors
are based on the positive reaction rate — nuclei staining, at the same
time, while interpreting there is no characterization of the cytoplasmic
component of ER receptors, since it is considered that in these terms
nucleus is more active, competent and therefore more important. But the
issue of receptors positivity demonstrated even more controversial and
methods in recent years.

Possibilityof existence of cancerous stem cells among the causes
of recurrence of pathological processes is the subject of active
research[Visvader, Lindeman, 2012; Plat, Parker et al., 2010].

20 morphological subtypes of breast cancer [Rosen, 2001] are separated
according to the modern classification. This classification is based on the
histological types of tumors, its grade, the lymph nodes status, and the
presence of predictive markers — ER and HER-2 receptors activity.

According to the results of molecular profile of breast cancer and its
immunohistochemical markers, there is a classification that conditionally

separates 5 forms as relatively independent (see Table 6).

75



The classification shows that the 5 forms are is separated ER, PR,
HER-1 and HER-2, as well as Cytokeratin 5/6 (CK5/6) expression data. By
presentation of Plat, Parker, Kargnora et al. (2010) another form is added
of presentation - Claudin-low, which the authors consider as a basaloid

cancer subtype.

Table 5. Molecular classification of the breast cancer (Cianfrocca,

Gradishar,2009)
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In addition to loss of ER, PR and HER-2 sensitivity, this subtype
tumor is characterized by Claudin-3, Claudin-4 and Ki-67 low activity,
and on the other hand, markers that are close to epithelial-mesenchymic
transformation, namely CD 44* CD24"". Heterogeneity of breast cancer,
as we have repeatedly noted, is explained by two hypotheses: the concept
of cancerousstem cells, i.e. hierarchical theory, and the clone evolution
theory.

The concept of cancerous stem cells, which belongs to J.Cohnein
(1975), claims that internal and external influences cause genetic
“enslavement” of stem cells that creates morphological heterogeneousness
of the breast cancer. As a result, all the epithelial cells from one lobules
of the organ are morphologically and immunohistochemically identical,
while neoplasia can develop in the neighbouring lobules with different
epithelial cell markers [Sorlie et al., 2001].

Clone evolution theory [P.Nowell, 1976; Perou, Sorlie, Eisen et al.,
2000] connects the normal stem cells damage to the tumor cells non-
uniformity. In the process of tumor evolution, the subclones of cancer
cells due to occasional impacts undergo somatic mutations or epigenetic
changes that causes changes in molecular and biological features of cells.
P.Nowell (1976) notes that the most aggressive cellular norms formtumor
cells.

Both forms have common positions: tumor develops from stem
cells; genetic and biological changes progress in favor of carcinogenesis,
the tumor microenvironment significantly affects the development of
carcinogenesis and tumor. If we consider the concepts presented in the
perspective of our material and evaluate in the context of the results,

we will see that the theory of stem cells is substantiated mainly by the
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heterogeneity of the tumor, and the theory of clone evolution is justified
when evaluating the duct tumor structure. Basaloid like and luminal
mature cells are formed from the breastmultipotent stem cells [Visvader
et al., 2009, 2011; Ferreira et al., 2018].

Thus, the variants of basaloid like breast cancerdevelop from different
types of cells, although the gene profile of the cancerous mass does not
reflect a single cell type that requires continuation of research in this
direction[Mylona et al., 2008; Molyneux, Geyer et al., 2010; Guiu et al.,
2012].

Discovery of CD 44", CD24"" cells by the proven stem cell markersis a
bad prognostic sign[Mylona, Giannopoulou et al., 2008],it is the marker of
tumor initiation and metastasis. They are identifiedin situfor the luminal
form of carcinoma (DCIS).

The triple negative tumors that we have studied, including basaloid
cancer, which has no ER, PR and HER2extremely high expression, belong
to aggressive forms (Guiu, Duichels, Andre et al., 2012) with poor forecasts.
The similar is characteristic for the basaloid cancer in the Claudin-low
subtype.

Currently, the relationship between the different subtypes of the
breast cancer in relation to the existing markers of the stem cellsis actively
discussed. Triple negative tumors in which there are no ER and PR and
HER-2 superexpression are particularly aggressive, have a bad prognosis
[Thiery, Acloque et al., 2009; Prat, Parker et al., 2010; Palaflox et al., 2012].
Individual studies demonstrate CD44*CD24"'and aldehyddehydrogenase
1 (ALDH1) positive cellshigh percentage in the basaloid and Claudin-low
(basaloid subtype) tumors. At the same time CD44"°/CD24* are more in

the luminal subtypes [Ricardo, Viera et al., 2011].
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TNBC tumors are prone to rapid spread, atthe early stages of
illnessonset, with remote hematogenic metastases, including in the
brains. World reference data confirm that in general as well as without
recurrence, life expectancy in TNBC is much lower than in patients with
TNBC with different combinations of steroidal sex hormone expression
and gene Her-2neu expression [N. Mantel, W. Haensel et al., 1959; Yin
W, Lu].S. etal, 2009; Z.Y.Yang, S.S. Wang et al., 2008].

The results show that low in situ incidence of cancer in the tissue
around TNBC corresponds to the reference data and logically leads to the
idea that triple negative cancer can develop so rapidly and aggressively
that destroys its morphogenesis predecessor structures.

Thus, as a result of analysis of the own material, we conclude
that the TNBCtype breast cancer does not have any univocally
evaluated characteristics in terms of of histological typingand
immunohistochemical profile. Malignant type growth of different —
more common, and some lesser-known histological variants, or their
combination is observed.

Predominant “damage” and “targeted” affinity to the individual
types of basaloid cancer variants accompanied by sensitivity to
highspecific immunomarkers, positive CK 5/CK 17, Cyclin E and ER/
PR HERZ2negative backgroundhave been univocally demonstrated in
the age groups.

Particular attention is to be paid to coordinated evaluation of
the EGFR and HER2/new(antibody), which under the high activity
of HER2/neucreates the perspectiveof suppression of the epithelium

malignizationtendency and of liquidation of the process itself.
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Conclusions

1. Triple negative breast cancer (TNBC), as a heterogeneous disease,
contains basal like subtypes and non-basal like histological elements.
Based on our material itis found in all the age groups.

2. Triple negative breast cancer from the position of histological
classification schemes is represented by heterogeneous microscopic
structures from ductal cancer to medular cancer with lymphoid stroma;
there are comedo, lymphoepithelial and so called “pushing invasion model”
type, histologically are characterized by a high grade of malignancyand an
adverse outcome.

3. Cyclin E shows a clearly positive reaction in the basaloid like triple
negative breast cancer cells in the 56.6% of casesthat correlates with the
grade malignancy but has no parallelism with a particular histological
type of tumor.

- Cyclin E activity characterizes the low-differentiated forms, as a rule,
is associated with the aggressive clinical progress; this phenomenon may
be associated with the complicated damage of basaloid cancer karyotype,
which introduces on the agenda implementation of new criteria and
recommendations by genetic profile data.

4. One of the phenotypes of the triple negative breast cancer — basaloid
cancer — cellular and immune-type type of low- differentiated tumors is
representedin our material by 92% of the TNBC cases. The CK 5,6,17 high
expression level is typical and specific for TNBC. Necrosis phenomenon is
more sharp and massive.

5. The receptor of epidermal growth factor in the “basaloid like” cells

of the triple negative breast cancer is a specific immunohistochemical
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marker, which, performing the role of mechanism of self-regulation
and renewal of tumor cells, is associated with recurrence and metastatic
phenomenon.

6. By the biological characteristics of tumor the triple negative breast
cancer can be considered as non-uniform tumor (including the “basaloid-
like” phenotype) with immunohistochemical characteristic profile, which
should be considered in terms of optimizing targeted therapy in a wide

range of pro-and anti-oncogenic proteins.

Recomendations

e The results of the study show significant progress in terms of
verification of the correct diagnosis of breast cancer and classification of
the identified phenotypes that determine selection, use and prediction
of proper tactics of the targeted therapy. The tendency of emergence
of the family-hereditary type tumors, though not fully confirmed,
but can be used for the deeper research in the practice of medical-
genetic counseling for the early diagnosis of different diseases in this
population.

e It is recommended to use the Ck5/17 in order to specify the
phenotype of tumors in order to select the optimal target therapy.

e It is recommended to estimate the EGFR expression in order
to specify the phenotype of the tumor in case of triple negative breast

cancers.
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