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BoBoMms bgerdolsfzmdo 306039wso  sbE0Lbbgmwgdols godmygbgdom, 8fs@dmgderols
9096 093099609100 3OMEHMIMEgdol GgLsdsdolo. sbGHOLbyMwgdo dmoisgzs Kib7-l,
MHMAMO3 3OMEWOxIOS30 36390 s BCL2-L, GoymemE 56@053m3GHmbmem 3s0396b.
9m93M0OH0 3930300 31ob0g035300LM30UL, LosE b Fglsdwgdgero 0gm, sTsGHJIOM
29909969390 0gm guGMHmygbol Mg393GmOmo (ER), 3Omagldag@mbol gzad@mmo (PR) s
HER2 081bm3ol@mdodos.

Ki67  36Hm@oxggmo3omwo  5dGo3mds  99x3sLs,  MHMaMmOE3  ©OEYI0mO© 3909000
LodLbogzbHo BdOOMZJOOL 3OIM(396G Mo sb3969d9w0 by FgOEHowgddo, MM gdo3
5$396990b96  FogloToEME  3OMEORIMEFOM  5dBH03MdsL. dobodwmd 500 Lodbogbwm®mo

X O9I0 99x3sLs HoMmMToygbermdom FoMso ooEIdoL 39wgddo. Kib7 gdudcmglios
@g0gbots, Hmpnts Jfg3a00 SOMEIOIWwo (3Lso.

BCL2 gdu36glbos dgxi3sbis bobgats Momgbmd®mogs dgmgdgzol 0b@gblogmdols o
509000  Lodbogbmmo  MYROIIooL  3OMEIbGMwo  dsB3969dol  dobggzom.
BOAM3sDINM0 T90gd30L 063HgbLOgMds FgnsLs, HMAMO 3 LML, Lodswm b derogMo
5 990mddo H-gmws 998m0m35es 06E9bLogmdols s a9bsfiowrgdols 3mddobotmgdrero
3565993HM9gd0L 59mygbgdom.

P53 03996m3oLEGHMmgdodo®o 60dmdgdo, by dobshzomdmdol d9dmbggzsdo,

39093MM0DPPMwo  ogm  OMMEOE  390M0/00bgdMog0  GHodol,  Bgdgde©
2000bsEHM0/30396M9JL3MGL0Mo 56 byarmzsbo GHodol 9wgd30L bodwdgdo.

BOBROM0o bLEsoEOL B0MbOW3s S IMOBRMWMYOMEOO 39H0B035305 BN JNE0s6o
LEPS0EOL 30D Bs3ooL  LobBHYIgdol  (WSI)  250mygbgdom. Mom©IbmdMH030
Bobgzo  MomEabmdmogo  sbowobgdo  sdMm30gdwe©  odbs  gebboeryeo
053300390000 303960dm9gdol dobodobsigools dIobboo.

BEAOGHOLEGHOZNOO  Sbswobo  Bo@sMs SPSS  LGoGobGozn®o  3Mmacsdmeo
WBOHMD39wymBol  godmyggbgdom.  MPYg39dH0 (33000 godmobs@s  Lsdmem  +
UGOBIOGHMWO A9BOO0M b Fg0sbsll 360d3bgEMdgdom. 33930l XMBIOL FmEol
99000905  BoBHOM©s  3OL3ow-35¢m0ol o 3sb-moBbol U @gl@gdol  59mygbgdoom
505350509 BHOMWO (3305 JOOLIZ0L.  IOMMORIMHSE0M  5J@03mdsl,  Lodbogbols
,,000090U5”, TIL 10833600391 s 93M3@MBMEO BoM39M0L gJudMgliosl ImGmOl 3MMmYEs30900
99x5bs  1B39gMTbol  3MEOYWSEO0L  SBsEODOlL  godmygbgdom. p-960936gwmds < 0.05

0m3w9gdMEs BEASEHOLE03Ms© 360d369e™3bsc.

330935 BoBM©s  3gawbobzol  ©93weMszool  3M0b303gdol  dgLsdsdolo o
©59H30390M0  04m  MdoErobol  Lobgamdfoxgm  Lsdgoiobm  MbogzgdliodgEol
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0bLEGOoGMEoMM0  googol  3mToBgdHol  Togh. 35309630 Yzgws  0bgm®To3zos
360b080Bgdwo s 3M539MLMBOGBOEF0MYOIWO 0ym.

33 J30UL 8ggagdo

33930l 3m3mO@Esdo d9om©s 54 dmdL ©H0sbYd: 12
30000¢m305900560/3039M3¢sD0MM0 sB0sbYds, 12 36090b35H0MMH0 sH0sbYds s 30
0b35bommo  Ls®Mdgzg  xoM33ol  39OE0bmTs.  0635BowEo  JoMEobmdol  xamz30

0o08moy9bs 3300930l 3M3Ms30ol oL bsfowl s 93w 9bs Y39wsBy BsGO™
IORMEMYoME © 03996M596MEH 03O 3939MmaqbmwwMmdsL.

353096¢0L LYo m 530 0ym 49.3 Fgwo (os3sbmbo: 38-65 (gwo). 0bzsBomMo
39030b6m3oL 3mbyg 353096300 BMYoOE MBOM Fo0owo s153MBM030 35¢3)JyMM00l 093696
30000¢mM30B900560 s 3090635HD0MMH0 sH0s6gd9dOL FJmby 353096(3)Jdb FgsMgdom.
Lodmoenm sbs30 ogm 425 oo  39000wmM30L930560/3039M3sHB0MMHO  IB0sBIOGdOL
d90mbg9g35do, 43.0 Hgro 36M90bzsBommo ©sH0s6gdgdol dgdmbgzgzsdo s 54.6 {gwro
0b635Bomcmo  356306mdols  dgd8mbgg3sdo, o3 80MMomgdL  bgm3wsbommo  L3gd@eob
315303 3OMAMIL 53 9dsDY.

3565990 3090®»30lg00560/303gM3sbonmo  30Hgobzsboneo 0b35bommo

350 306m0s

3890mbgg3gdol 12 12 30
©5020096mdS

42.5 43.0 54.6
i 14.0 67.0
score

= 120 21.0

Tumor Budding — — 7.0
b5

6b®0ocro 12. 330930 8993980 362060379 350002¢28 07950 Fsb5b0502981980;

3OMWOGIOS30M0  59dBH03m0L  sboeroBds sB39bs Kib7 gdudcgliools 860d3bgenmagsbo
9930030  BOES  30000M30900560  IB0sBYBYOOEIL  0b635B0ME 356 306MBsd0
3OM9L0MYBOL  OOML. 390 M30L930560/3039M3sDB0MMO  IB0sDbYdgd0  53w9bs
3060056 3OMEWOGIOS30ME  5gBH03MIsL,  Kib7-0l  Lodmoenm  0bgdboom  3.5%.
369063500035 ©D0569d900s 583965 TP gOMM0  3OMEORIMS30S, LsdMswm Kib7
0bgdbom 14.0%, 85806 GmELsE 0635B0MMTs 3oM306MAgdds 563965 8603369 m3bs
9353900 3OMEOBIMIEOMNWO  5dBH03Mds,  LYdMswm  Ki67  obpgdloo  67.0%.

BEOGHOLEGH03MMBs  965¢0BTS  HSIBEIMS 330930l X 3MRBJOL dmMol 360369 mgzsbo
296Ubge390s  (3OLIse-gosewol H = 43.647, p < 0.001). gb 9mbs3gdgdo dowmomgdl
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36MMaMHgLME  3OMEOGRINSGON  5dB035305Dg  LoMdgzg  x0M33wol  Lodbogbol
36MaMHgb0MGOOL OOHMU.

@93 n©o J3gB030 Ki67 lsBegsqoe (%)

Luminal A

Luminal B

HER2-@5¢009%000
Triple-negative

cb®ocro 13. Ki67 97636900l G9ost98s 802¢n9349¢7w96 439¢9039830;

BCL2 gqudégbosd sbiggg 93965 960d369¢0m3s60 1s33093 X aBmMs8mEOOLO  356(105:309.
30000 m30B90056d5 IB0BIDdYdTS 5B3965 BCL2 9du369L05 56 56561gdMds 56 d0bodsermo,
bom  3090635H09M8s  ©B0s6709g0ds  5B3965 DBmToghHo  ©ogdoMMds.  0635BoME@mTs
39030bM3gdds  9h39bgl 439wy  Fowsero  Lydmewrem BCL2 H-dwaws (56.0), omdgs
og0dboMs 3600369 m3zsbo  FooxaMBMo  3939OHmygbmds.  0b35BomM
Lodbogbggddo BCL2  gdudGgbool  @os3sDmbo  Fghygmds  BMIsMo  LbGo
©5©Y0000MO0E0  OBNBMOH  dwogH  gJudMHglosdEy.  XAWBSIMGOOLO  LogHm™
396Ub35398900 LGHsGHOLE03WMs© 608369 mz560 ogm (H = 25.860, p < 0.001). Hsd9gbodg
063506 3560306m3sdo BCL2 gJudMgliool BHol d0vbgsgzs©, 9dudmglbool bodmdgdo

36003690 m3bs  296Ub3530090Mm©s FME93MWmHO  J39BH030LS S IMMEOGBIOHF0L0
LESGHMLOL dobgzom.

356599GM900 Spearman rho p 86033690 d5
Ki67 o5 Tumor Budding 0.949 <0.001
Ki67 cos TIL -0.353 0.035
TIL @5 Tumor Budding -0.949 <0.001

cbH0r0 14. 3026590055029(50 565¢20 b0 JoH00S 350599998 Dol

9439303%Bg M6H09bGH0MGOMEs  SBsoBds  Q9dMI3e0bs 3608369 m3z560  2sblbgsg90900
3OMWOGIO3000 5dEH03Mmd0L FbM0Z 0635H0M 356306MmF70L dmMob. wydobswrm®do A
390306039005 530030190056 LodLgbyadL FGOL Y39 sy IdsEo Kib7 0bwgduo sB39b69U,
LodMOM  3OMWOGBIOI30MO  5dBH03MO0m b ™gdom  55.0%. @mdobswryGo B
LobomEOl 3560 306MIgdds BMmIogMo gobstgl Kib7 gduddglos (bLsdmserme 60.0%),
boeom  HER2-005g00m3s 3960306039035 360HM@00x39605300900  5d@03mdol  dgdymdo
05905 5h3969L. Bo8Bsds oMYmBomTs LoMdg3g X0M3I3W0L 35ME306MTgdTs  Y39eoBY
35050 3OME0xIMHS30wo  0bgdlgdo  5B3969L,  Lodwmserm  Ki67 8600369 mdom,
6mdgwois 80.0%-1 vobem3zgdms. gb goblbgs3q0900 LEsEoLE03MMs© 860d3bgmrmasbo
oy (H =29.000, p < 0.001), o3 9005b¢H«6M90@s 900932906 J3g@odbs @ d0MmEmaor)®
32M9L0MEMBSL TGOl 35300Mb.
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| H-score:220 + 20

VI

Ubb35005bb35 Jeaemg39¢0096 J39¢90398d0. (A) Luminal B (ho30l 0635 bowbo 356506005, eadogmso
5050 3H020RIOSGOLIC0 s7H03Bo0 (Grade 2), Ki67 Jssero 8060390 94b36gbos; (B) HER2-
©3@076000 0635D0wIH0 3565306005 (Grade 3), 550 3HC2ORIHSGOLICIO SHHOZPBO0 ©S
06396L060 Ki67 806G00329¢70 32 bohoritmboo; (C) Triple-negative d=yd-yls 356306205 (Grade 3),
8500bsH9cm0 Ki67 976369b000; (D) ds@scro bsolbbol Luminal B 0635 bowyko 35(506020s (Grade 3),
@oRDGH0 Ki67 80603379070 302D0H0wIH800. 0li3980 F0r1000098L Fs05¢P0 3GHMICPORIDSZ0L)CPO
3HH0380b 98698 Bg. Fsbdhsdo: 100 um; g3sogds x400.

Lodbogbol ,,0509d0L”  sbsEOBo  [oMmBsBHgdom BsBHoms 0b3sPowWGmo  JoMEobmdol 24
d9dmbggzsdo. Lodbogbob ,,8500980L” Bsd s m MoMmEIbmds gx3sL9dmE sbgwr 39wby 7.0
,00000” 04m, 3603369 mdgd0m 4-sb 12-g dgMHygmds. Lodbogbob ,,0509d0” 439w sbY
6309050 dgLs3Rbg30 0gm BsbsMYMHOL 3560 306MIGOTO S Y39 sBY oBMbIEWW0 Boddods©
MOMYMRom 390306 39dd0.  Lodbogbol  AsTMHZ3EGOLLS s  Kib7  3OHMmEonqgmsEoe
59d3H03mdsL FnMol AE0gMO IO0MO JNMIWS3E0S 3533 0bs (L30MAsbol rho = 0.949, p
< 0.001), Go3 005%Bg TdoMoMIOL, OGMI  0635BoMGmo  MYROIOMWo  EOLME0sE00L
39909M90Mwo  3mGH9baoswom  Lodbogbggdlsg g3  FgLodsdobO®  J9AE0HMHYOIEXO
3OHMW0GBIMS300 30E9630sE00.

LEHOMIMwo Lodlogbol-0506830WEHMO0MYdI0 odRME0GHJdOL (TIL) Jgi3sligdsd 33wg30l
X3M%39030 0399699MH0 J03OMYPSMGINL (3359050  095J30900 9h39bs.  3Mg0bzsbOWEDs
H056999035 969300 d9BOMOMEo WoIBME0GHIOHO 0bgowEHMsE0s B39b6s, TIL-0l
Lodugom  3OMmEgbGmwo 056396930  12.0%, bmerm  0b635b0m®Ts 30O E30bmIgdds
LEHOMIMNWO OIFMEFOGJOOL YOMZGOOL BEOS 563965, LydsEm 3603369 mdom 21.0%.
09939, 3093996 393 0390L dmGol 360369 m3560 393HgMH™YbMEMds sxzgoJLoM©s.
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TIL-0b 10933600398 ©9379I3OM3MOEFOMWO 3538000 583965 MMPMOG FOMEORIOSFOI
594 BH03mdobmsb, s1939 LoALOZbOL ,,850098056”. L30MBYHOL 3MMYEsEO0L bsEOBds sB39bs
?5MY4MBomo JnOgs3os TIL 30mEgbdls s Kib7 gdudmgbosl dméob (rho = -0.353, p =
0.035), bmwm 30093 RO dog@o Fgd6mbgdmmo  3mOgWs30s sxgodiotms TIL
1093360039L5 s LOALOZbOL ,,0000980L" 5dGH03MdL dmeMol (rho = -0.949, p < 0.001). gb
0mbs3999%0  BoMMomgdl, MmId  Lodbogbggdo AsbOOEo  0bzsbonMo 05090007
InORMEMY000 G90dEgds 53wgbbgb 9B9JGHMM0 9©POWMdM030 03MbMGmO 3sLvbol
503935

69300003056  SbME0MYOMds  boEroBTs  sB39bs, ®MI  BmMg30039  0b35HB0MG
390306mgdl  MBdM  spMgboeo  doMmEMaomo  dobsbosmgdgdo  3Jmbosm
30569300003 LodLogbggdMsb  JgsMgdom.  FmMg30039 LodLogbggdds  sB39bs
3600369¢m3zbo  dmdo@gdmo  Kib7 gdudtglos, 2sbGm@oo  bodbogbols ,,0009d0”
54303035 ©5 050 BGHMMINo TIL 36:m3EgbEGwwo 35839690 9d0. 530l LsdoMHob3oMmm,
BCL2 9gdud6gbosd o6 563965 LEo@obdogwdms 960d3bgemgsbo  3s3d060 693000300
LEASGHMUMD (p = 0.125). 9 53306390900 F0YPOMGIL, MM 3OMEORIMFOIO 59GH0ZMOS
©5 0635H09)6MH0 FMmOBMEMA0MOH0 (7MEIL00gds F9odwgds MR 9F0EOMO 0gmb
539380609010 930000308  MOL3MSB, 3067 TBMWME  93M3GHMBMOO o6 39Ol
9gb369gLos.

35659930 5M5MY30030
Ki67 (%) 3900569300 Q30O

Tumor Budding
TIL (%)
BCL2 H-score 396Lb3s3905 1360T36gm

cb®0ocr0 15. %930003005 05 535G 300030 20829%39080b J9c056985;

331930l 890092900 5839690, O3 Lo6rdg3g x 0M33e ol LodLogbol 3MMAMILME g3MmE)300l
056 sbaogl  3OMWox)MH30Mo  5JBH03MmO0L  BOEs,  0b35BomMo  ,,0000900l”
IORMEMYO0L godEr0gMgds s SEPO0WMOdM030 03bmEmo d03MMYsMgamL (3300w gd9d0.
Ki67-0l ds@owo 9dldtmgbos 830Mm 35330630 0ym sgMgbovyee dmeg3e 939303096,
Lodbogbol  330603Jd0L/,,850900L"  BOEILMD @S  MY30003056, Bsdob  MMEILLG
LEHOMIMds TIL-gdds  9B39bgl 39939300600 OHMIMOF  3OMEORIOS30LMsD,  sg39
,,0000900L” 5J303M0LM6. 533003900 MOMOYONMBYOO 5LEHWIMGOL 00 3MbEgBEO,
O3 3OMWORIMSEFONO  5dBH035305 ©5 0b35BomEmo  MxMIOMWo  HJIMEIOM DS
MOH00JON35300609390 dOMEMY0OH0 IMggbgdos Bo®Mdgzg xX0M33¢ol 35G3E0bmdol
36HMaMHgLboMgdsd0.
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331930L 990093900l s65¢robo

33w930L 99099005 sB39bs 8603369 m3zs60 3538060  3OHMWOBIMSF0VIEY  5EH03MD,
33Mm3GHMHBMMH0  Fo63gMgdol gdudMglost, Lbodbogbol ,,05090Ls" @S LbEGHGMIMEw 0d9by©

3sbbl mGol  LsMdg3g X033l  9G30MIW MO  EsD0sbgdYdOL g  13gdE&Tdo.
30000m30900560 s 3MJ0b35P0MMO  IB0sHIOGI0IB  0635BP0WE 356 306MBsDY
36OHMaMgLME0 450583l M9b sbes Kib7 30rmeoxgMogowwo 0bpgdlol 360d3bgwmgsbo
0589ds,  Lodbogbolb  ,,850gd0L”  5JBH03MBOL  DBOPS @S  SEPOWMdMOZ0  0dbYHO
9036056093l M99mOY069gds. gb 1336900 5LEMMYOL 08 3b63gBEL, HMI Lotdg3y
X0M33wolL  3563960maabgHo bsliosm@gds 56y FbmEMmE MY MIIOOL 3OMWOTIMHHE00L
20BOOm, 505990 0635BomMo Ji3930Ls s LodLogby-LEBHOMIOL  WOMOYHNJIgIdOL

0653060 (33000 909000.

Ki67 560l g96hm-90mo 439esbg 3semm 250mygbgdmwo 0dwbm3ol@mdodom®mo 85039600
dxdnl 35603063500 3OMEORIHIE0WOo 5JE03MdOL FgLogzsligdas. 58 33wg35d0, Ki67
99b3ML05T 5B39bs 3OMYMgLYO BOS 39000M30LJO0bO IH0569d9JB0IB 0b3sBOME
390306358,  Y439wsbg  Foowro  IOMEORINSGONWO  5dGH03MI0m,  OMIYO3
©5x30JB0MEs  Bsddsdo  vPMymzom  Lodbogbggddo. gl OLZ3bgdo  FgqLlodsdgds Fobs
33093900L 06 56MH0dgdL, HMAgd03 9B39690L, HMA 93MaLOYIE0 IMEg3IMO 939303900,

25653000000 15905249 “19MHyma30m @S HER2-@50900m  3560306Mm390L,  sdam

33539010 3OHMEORIM3049¢w0  0bqJlado s MMM BOMMMA0MMHSE  SAOILOMMO
d3a39. [12,13]Ki67-0b dsmsen 9dud6glosls s 093000038 Im®mol osx30glocMgdmwo 3538060

300093 MBOM 5QLEHVOJOL 3OMEORINSF0YWO 5dE035300L 3OMYbM B 3603369 MdsL
Lo6Ad939 X0M330oL 3503060l 3MrMAMgLoMgdsdo.

B39bo 33eg30L 8603369 m3560 sL336s ogm Kib7-ol  gdudGglosls s Lodlogbol
,00009%0L”  [o®dmgdbols 5g@H03Mdsl MOl dwogho oEgdomo  3s3docMo. Lodlbogbol
330603900 oMM 9bL 0BMWoMmPIMWo (35390 MYXRMIJO0L b I306Mg 0b35BomMo
3G IMgOoL sMIYIMIL 0635H0MO FOHMBEHDY s bIE MBOM FJBHOI® SVOSMJOIMW0S,
OHMAMO3 93009 m-89H9bJ0dMM0  4ooL3ols s v3MgLoro  Lodlogbol Jzg30L
IORMEMYO0MOH0 g53m3w0bgds. 30Mbgs35@ 0dobs, G LodLogbol 330603HJo0 BsOMME
0gdbs d9LHogeroo 3mEMm®gdBowme 39ME30bmasdo, Ly wmadm dgBHo 93I0EIdIIgds
30mmomgdl, GMmA ol s1g39 993l 3OMPbMBMwo B0T3bgwMds LBoMAdg3g K 0M33EOL
390306m3sd0.  30dobsty  3m3mOESFo  3306039d0L  FoMdmddbol  0bEHgblogmdsls o
3OME0GBIO 30 593030058 IMOOL 530JLOMYIYO J0gHO 3OS 30S F0COMYOL,
O3 o0 3OHME0RIM30wo  bodlogbgyydo gOOOOHMMWI© 0d9696 AsdogMgdIE
063506 @5 9030w 3mGI6E0swl. gl 330603905 SIBEIMIOL dBOMEOMYO)E
3Mb398E0L, MMI  3OMEWORIOIEF0MWO  5JBH035305 ©S 0b35HB0MMHO  MYIMPYOMGdS
MO00JON 535300090010 3O399d05 LodLogbol 3GMAMILOMIdOL EMM™.[14,15]
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339350 sbggg  9B39bs  M3m3egdoto  LEGMMAMe  Lodlogbgdo  0bgowEHMOMmgdME
@0dxm303JoLS @S 93MgLoM  INORMEMYONE  356599EMIOL TmEOL. Lodbogzbggdo,
M0IgdLsE 5096086980 FOBOHEOWO ,,050930L” 5JGH03Mds s Kib7-0ol gdudmglool
90353905, TIL-0l ¢RG®™ 0w  30m396GMw  35B39698gdls 53w gbwbgb, ®o3
530 MdM030 L0360 LsHobssmdgym 036 35UbOL FgEIMJO0M IMOYMB3L 96
5659%39JAMO 9dBH0353058 80omgdl. Lodlogbgdo 0bxgoWEEHMOMYOMWo WoIBMEOEJOO
50558500 d5L306deols 0FMbMOHO 5dE03MmdOL 8608369 M356 06EOIIGHMEMYIOI®© 0MZEYdY,
390bLo3MMEMGBom  BsdToo  eMYmBoo s HER2-sgdom  bsMdgzg  xoM33wol
390 306039000. (5996009 3309358 583969, H™I LG M®IMo TIL-ob Lod 330030l JMBsEJds

3904905 30009530500 04l 49dx md9LgdME MIMa3over 35LMbmb o bgwliaytgen
360mabmdmsb  Lo®dgzg — x0633mol  300mb 3456339 439¢30390380.[12,16]  530L
L530MOL30MOME, WOIRMEFOGHWOO 06830WEHOI300L T9d30Mgdsd dgodergds bgwo dgufiyml

50 MdM03 0635HB0sl @s  3MMAMILBOMGISL 08bMGsE  ob3oMMdgdmEo Lodlogbols
565153056080  3MBEAHMMEOL aBom. 53 33193500 2¥IM3Wgbowo  3MEOHMIMOF0VIXO
30695305 TIL-0b bLod33M039Ls s LoAbogbob ,,05gdL” Foedmddbsls mMmOL, Fglsdsdobsac,
d90dgds sLoboggli 3OMaMglren 036G A5g3935L 0635BomEmo Lodlogbol g3me )00l
QOMU.

BCL2-0b 9dudtglosd  sh396s  393Hgmmagbmao  aobsfowgds 3309308 X3MBgdLS o
9936 439303908  dmMobL.  GHMsoEores®, BCL2  gasbobowgds,  ®mymes
3B63H053M3GHMBMOO 3o, MHMIJWOE 935300609005 MRMJOIOOL  goaMBIBol
2399@09MdsLmSD.  md3s, LEMIY3g X0M3IZ3WoL  350E0bMIsdo, BCL2-0l  swgd0mmds

3565MJLms@  SmEoMEAds M5396039 330093500 B0 bsGmolbol »dobserm

103036998056 S FgEMFdOM bgeboy®gen 3OMAbMDBMB, Mo(3, BLOZMIVM, SLsbOZL dob
930 3533006  3mOIMbMo  M9393GHMMO0L  Loabseol  2os3gdol  gBgdmMSb.
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Abstract

Breast carcinoma exhibits significant biological heterogeneity, characterised by marked
differences in proliferative activity, apoptotic regulation, invasive potential, and immune
microenvironment. Growing evidence suggests that the interplay among these factors
significantly contributes to tumour progression and heterogeneous clinical behaviour. This study
aimed to investigate the relationship between proliferative activity, expression of apoptotic
markers, tumour “buds” and tumour-infiltrating lymphocytes (TIL) in epithelial breast tumours

and pre-tumour states.

This retrospective study included benign, preinvasive, and invasive breast epithelial lesions
diagnosed between 2018 and 2025. Histopathological evaluation was performed using
hematoxylin and eosin-stained slides. Immunohistochemical analysis included Ki67 as a
proliferative marker and BCL2 as an anti-apoptotic marker. Tumour “grids” were assessed at the
invasive front, and stromal TILs were assessed according to established international
recommendations. Statistical analysis was performed using nonparametric methods for
comparison and correlation. A total of 54 cases were included in the study, including
benign/hyperplastic lesions, preinvasive lesions, and invasive breast carcinoma. Ki67 expression
showed a progressive increase across the neoplastic spectrum, with the highest proliferative
activity observed in invasive carcinomas and especially in triple-negative tumours (p < 0.001).
Tumour “seeding” activity showed a strong positive correlation with Ki67 expression (rho = 0.949,
p < 0.001), indicating a close relationship between proliferative activation and invasive
remodelling. Stromal TIL density showed an inverse correlation with both Ki67 expression and
tumour “budding” activity, indicating a relative suppression of the local immune response in
highly aggressive tumours. BCL2 expression differed significantly between lesion groups (p <

0.001), although its association with recurrence was not statistically significant.

Breast cancer progression is associated with coordinated changes in proliferative signalling,
apoptotic regulation, invasive morphological remodelling, and stromal immune response. High
Ki67 expression and tumour growth appear to be interrelated indicators of aggressive tumour

behaviour, while decreased stromal TIL density may reflect progressive immune escape during
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tumour evolution. Integrated assessment of proliferative, apoptotic, and microenvironmental
parameters may provide valuable additional information for the biological stratification of breast

carcinoma.

Keywords: Breast cancer; Ki67; BCL2; tumor infiltrating lymphocytes; proliferative activity;

apoptosis; immunohistochemistry; tumor microenvironment; Tumour Buds;
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