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HE

SLuminalBILiE . ARREAEKEF242 (HER2) (+)FLEEAH L, =F#: 3L (Triple-Negative
Breast Cancer, TNBC)#tZ BERIVEIT A R N, EEAEMEREL. EREBNKE. £FHRE
ZuF . BE: TP REREMESIH (Tumor Infiltrating-Lymphocytes, TILs) 53R FAEKE T 24
(EGFR)RZMTEME, HHE BN STNBCHIGRRESHZ PR R. MRS WE201041
HZE2015F12 A X708 TF S RERBEREZTFARIBIT I BREREGMIKKRER EEIVTNBCE
. TMEFERIFAPTILsEH], 408 AR (TILs = 40%, n = 28)FAE LB (TILs < 40%, n = 42) 2
H ., B AL ER. PRHER2FEGFRIIRIE , THMEEGFREIRE AL, K- 4 N 5EH 1 4 (EGFR = 50%),
n = 10)M3IE5RFHPEH (EGFR < 50%, n =60). PWASTILsELBIMEGFREEN TG IS .. 4558 : TILs{K
EE A 40 P AL R AE A2 I (DFS) 55.54YH, TILsE HLBIHI7MH, HAKEDp =0.059; TILs{K HLFIH AL
MATER(0S) 69.5MH, BHHHBIHI7TAH, p=0.084. EGFRIEFRFHM:AH, K HLHFITILS (TILs < 40%, n =
25)HALDFSFIOSA HR24 M AM36 M A, i HAITILs (TILs = 40%, n = 35) P AIDFSAI0SEI 964 H ,
AETILs LI 2 [A]DFS (p = 0.035)F10S (p = 0.048) EA Lt BEWER; EGFRIE[AMEA, KA
TILs (TILs < 40%, n = 7) HfZDFSF10S¥% 8984 H, R EHAHITILs (TILs = 40%, n = 3) P AZDFSHI0SHI AN
94 H (p = 0.513F1p = 0.882). &518: AR TILsH B = [ 14 7L IR B &8 )T S DFSRIOSEF L4 % 8
M., EGFRIEMEFAMEMTNBCEE, TILsHHIHE . REDFSHOSKRK .
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Abstract

Compared with Luminal breast cancer and HER2 (+) breast cancer, triple-negative breast cancer
(TNBC) lacks specific targets for targeted therapy, and is characterized by biological invasions,
high risk of recurrence and metastasis, and short survival. Objective: To evaluate the prognostic
value of tumor infiltrating-lymphocytes (TILs) and epidermal growth factor receptor (EGFR) ex-
pression, and to determine their relationship with clinicopathological parameters of TNBC. Mate-
rials and Methods: 70 TNBC patients with complete pathological reports and clinical data between
January 2010 to December 2015 in Affiliated Hospital of Qingdao University were selected. TILs
proportions in surgical specimens were assessed and divided into high (TILs = 40%, n = 28) and low
groups (TILs < 40%, n = 42). The expression of ER, PR, HER2 and EGFR were detected by immuno-
histochemistry. EGFR expression was evaluated and divided into strongly positive group (EGFR 2
50%, n = 10) and non-strongly positive group (EGFR < 50%, n = 60). The effect of TILs ratio and EGFR
expression on prognosis was evaluated. Results: Median disease-free survival (DFS) and total sur-
vival (0S) were 55.5 and 69.5 months, respectively, in the low-proportion TILs group, and both of
them were 97 months in the high-proportion TILs group. There were no statistically significant
differences in DFS (p = 0.059) and OS (p = 0.084) in different TILs proportion groups. In EGFR
non-strongly positive group, median DFS and OS were 24 and 36 months, respectively, in the
low-proportion TILs group (TILs < 40%, n = 25). Median DFS and OS were 96 months in the
high-proportion TILs group (TILs = 40%, n = 35). There were statistically significant differences in
DFS (p = 0.035) and OS (p = 0.048) in different TILs proportion groups. In EGFR positive group,
median DFS and OS were 98 months in the low-proportion TILs group (TILs < 40%, n = 7), and me-
dian DFS and OS were 94 months in the high-proportion TILs (TILs 2 40%,n=3) (p=0.513 and p =
0.882). Conclusion: TILs ratio and EGFR expression had no significant effect on post operative DFS
and OS in patients with triple negative breast cancer. In TNBC patients without strong EGFR, the
higher the proportion of TILs, the longer the postoperative DFS and OS.

Keywords

Tumor Infiltrating-Lymphocyte, Epidermal Growth Factor Receptor, Triple-Negative Breast Cancer,
Overall Survival, Disease-Free Survival, Prognosis

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

{H 5 T A A 2 B SE A MR (TARC) R AR 1 2020 4R 4 BRIEAE 7 AH B0 , 4 BRI B R % B i
226 Jifl, @i ) 220 31, AR, SO ARIREE — KEE[ 1], AR 2 IR A K T
ZAREFEMERER AR (ER) R 2 AR (PRYFI N R R Je A K R 13244 2 (HER2)]H THC Kk, LK Ki-67
Fik, KM N 4 N Luminal A (ER+F1 PR+, HER2—, Ki-67 < 14%), Luminal B (ER+A/1/5%
PR+, HER2+8{ HER2—, Ki-67 > 14%), HER2 i &AM (ER—, PR—, HER2+H)FI =FHPEFLIRE[2]. TNBC
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1 ER. PR & HER2 G ALt N BAYE, 20 5 Firfy SLIRAE N 15%~20% (3], 59F TNBC HLLE R )
HILEIAE R ATE AR, 5 FELRMA 60% [4].

Jifv IR V52 i 9k B2 40 g (Tumor-Infiltrating Lymphocytes, TILs) & 47 7E T i 9251 5 18] 51 N R e s 4 i, 72
PR G2 ZR G000 TP 88 Jm 38 G B S 5 () LA S N, O JH R A B ) B A R 7y . TR, L e
LN TILs Lol 5 AR BB TG HE5S[5]. TILs 1 R FUARE T AN 7S AE 0 bs £ ENE, 1
FEH & 32 B EAL . FB5> TNBC BB Kk A A7 E i 5 P AR A0 NI i, IR 4 e i Jo R el 4
PR E(Tumor Immune Microenvironment, TIME)Z [AIfF7EAH BAEAH, FIREXS TNBC MG PRIGTT B8~
AR R 6] .

N J A K R F 5244 (Epidermal Growth Factor Receptor, EGFR)Z % Hi U F EGFR H /%: EGFR (ErbB1
5{ HER1). HER2 (ErbB2). HER3 (ErbB3). HER4 (ErbB4). EGFR & —FhEEkiR e, 6. 40Ms i
REEA X, PS40 PN B S R B B G M (Tyrosine Kinase, TK)[X . Ftf&Ff1 EGFR fu4h X454 )5,
BT OTK XIS Rk FE B AL . AT 5 5 7 A Al I R B BOE T B LAY 3 WG
(Phosphatidylinositol-3-Kinase, PI3K). c-JunN ¥ 3 (c-JunK). 22 2 J 3435 55 H B8 (Mitogen-Activated
Protein Kinase, MAPK){E 51 I8, SEMMIGA . TRMEEETIEFT). £M80/M>rF EGFR #i#|
7, WEAER B SR JRVRIT TNBC, HEm25tEsn. G 7 A %% . EGFR 424& 11T (EGFR variant 111,
EGFRVII & — AN W51 J3 & $U R 324K T (Chimeric Antigen Recepter T-cell, CAR-T)4H gy 7 #8141,
N HFE BAT IR I, TIPS T CAR-T R 1E # AL S350 I I PRBF FCUE S, EGFRVIILRF 574 CAR-T
2 J ET DL A G R R R L O AR RS A MR T R e IR b 9 IE AR BT TR R A B T 4 4 A
EGFR-CAR-T B EVRTT RCR,  Ja 3 1 e Ga pe il PE A 5[ 7] 0

TEARFFH, WATETEL TILs HLBIAIE AN EGFR Ri& K TSI E, e 1S TNBC
I PR BESH L TR )R & A PRVG 7 AT FE S B 7010 B 22 25080
2. M55 E

1) ImpRB R

YR 2010 4F 1 H £ 2015 48 12 H 363t 70 61155 8 K22 I JE BB R 432 FARRIT . A B & A
G R TR EHE ) TNBC B3, Nikbrit: 1) FARRALRH GZAIHC) N2 E A TNBC: 2) firf
BFELIVRIGIERL S VIR s RHGEFL S VIR AR B AL D5 VIR AN P ARG F ik £ BHER
N 32~80 %, HALAERE T 50.5 . HEBRARAE: 1) IRARIRELBDRIATERE, 2) REVIRRIRA . BikinRS
o W&,

Table 1. Clinical parameters of TNBC
= 1. TNBC HlleRS %

4 B NHU(n) (%)
RS
<50 % 32 (45.71)
>50 % 38 (54.29)
HZIRAS
# 22T 37 (52.86)
A2 )5 I 33 (47.14)
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Continued
LA A sk
G 66 (94.29)
H 4 (5.71)
i 3
e 53 (75.71)
<) 17 (24.28)
B T
66 (94.29)
N 4(5.71)
BT
H 2 (2.86)
e 66 (94.28)
AT 2 (2.86)
R JGHTT B 1(1.43)
<) 58 (82.86)
" 4(5.71)
AV 8 (11.43)
AJF T 5
H 20 (28.57)
x 29 (41.43)
A 21 (30.00)
HREH
<) 6 (8.57)
" 64 (91.43)
4 41 (58.57)
T 29 (41.43)

2) JRELVPA

B BB 3 O AR R S MR S AR I HE(FFPE) U2 . ok AL SUE 5 RS - TRH4L(HE) Yt ) B e
Y06 E U B X BT BN, VEAC S S 8(ER. PR, HER2. ZZURHIRM | /34,
TILs Hfl. EGFR %£i%4%). #R4E Scarff-Bloom-Richardson 245 EAki2H 43244 4. @it THC A1 FISH 1Al
JibyRg ) = BA M Z BY(ER. PR Al HER2).

a) 15 TILs Lbfl

FIFTRAKE - PHL(H&E) P 7 V0 FARBRARAT Y, 7E6E BABE(<100 £5) T, THE R (] i
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TILs [ THIAR &5 I S T AR ) B 2 L, BCP3ME E SN TILs befle BARDER: 1) MRAF B KRB A i
R RANME: 2) W€ TILs VEASDXIOHEL: MR A A B TILs, AHEosh. RN BEM =
Rk S8 SR v INBE R A A X S8 TILs: 3) vF5[a15 TILs beffil: 85T TILs A TAR f s e i FR
(1 H 43 EL[ 8]

HuT, % TILs BIFUEIFEE G —15E X, AiErken 25 N0 TILs 70 8 =4: A% ELHI4(0%~10%)
rh 25 LA 2H (11%~40%) A1 155 EE 51 2.4 1%~100%) [9], Byun 28 ACKF TILs 434 TILs > 33%#1 TILs < 33% [10],
Leon-Ferr 25 Kbk B 40 B A 350 3L 158 72 XOA TILs bl > 50% [11]. 4308 TILs Hefil < 40% 5 NG
ELfFl4H.(n = 42), TILs ELB > 40%5E XA ELBI4H.(n = 28). = BAMEFLARIE F TILs A tbil . WA 1.

(b)

Figure 1. Proportion of TILs in triple-negative breast cancer. (a) TILs < 40%; (b) TILs > 40% (x100)
1. ZPAMEZLARAE T TILs H7BELBI. (a) TILs <40%; (b) TILs > 40% (x100)

b) EGFR #

S um PR U) A AR R Sy bR s A A R DRI ROk, P RS, S LKA
NG s RS T R R 25 R WIRTE S A BEREYE, SRS EGFR ik R TERE 1gG
EGFR #if&, Roche A7]), 4'CiI®&, FHEMBER IR/ R 1gG REY, &5, H DRIt
THt, TR HABARRERY: &5, BK. B, B, XF EGFR A, Moysafugniusk . anuiE.
By 2 AL [R] B G, 878 EGFR BHM: £ . 255 Morinaga %5(2006). Buckley %5(2008) Harder %5(2009)
(ST, s T BH PR 4H M 25 o5 VPN A0 R A B B A B S e AR 12]

o O WABAMELNM, RIS
o 1+PHMEANMEE I 1%~10%, RI55RH M
o 2+PHMEANAEE L 11%~50%, BIBHTE;
o 3+PHPEAIMECE S > 50%, RI5ERH S
AT EGFR 43 A5 FH M (n = 10)RIEHESRFH I 2H(n = 60), BPRATE. S5PHMERBHPE. LI 2.

()
Figure 2. EGFR expression in triple-negative breast cancer. (a) EGFR strongly positive expression; (b) EGFR positive or
weakly positive expression; (c) EGFR negative expression

& 2. =FA4FLAREE T EGFR RIAE M. (a) EGFR 332PHIE3RIA; (b) EGFR PRI 55FH1E3RIE; (c) EGFR FAMERIA
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3) BT

BEVT AT 12 Al sk LAl ViR IE kAT,  DUORIUR S R BOZ A% 1697 a5 IR S TS5
B tPALBETIN R 81.5 N, SERBEYT EL] 47/70, 23 Bl E LY. R AEE(DES)MLEAETEI0S)
B R AEA7 S T B 2% 5 DFS 8 OB IR 35523697 Bl ML R R Bk BV It H s OS & S
PRS2 IRIT BIBE T R B VT I H

4) giit ot

K SPSS 26.0 48 it 14 (SPSS Inc, Chicago, IL, USA)HEAT St 1140 M. K- 7 K56 b A 28 18] A1 5% [
#. KM log-rank £ 551 Kaplan-Meier (K-M) HI 28 PEA 20 [A] 5200 (Kl 6 S AEAF Z R p <0.05 NEREASR

DEI- &

3. &R

AHFFALGIN 70 1] TNBC 35, 44T TILs LLBIATI EGFR RIE M

1) TILs 43 2H/EGFR FRiIA MG R EE S H 2 A% R . TILs B 54K R B E M, S5HemeE
ERRCRIEE N LW B ¥Z R, EGFR EARES K IERWESHI LR E RIS ER. W& 2.

Table 2. Relationship between TILs grouping/EGFR expression and clinicopathological parameters

5% 2. TILs 474H/EGFR RiAFIGKRFIES H 2z BRI X R

s U MR 2 WA 2 e e
pT 0.420 0.685
Tl 27 (38.57)  15(21.43) 37 (52.86) 5(7.14) 42
T2 14 (20.00) 13 (18.57) 22 (31.43) 5(7.14) 27
T3 1(1.43) 0 (0.00) 1(1.43) 0 (0.00) 1
pN’ 2.970 0.086 0.170  0.680
No.i 27 (38.57)  12(17.14) 32 (45.71) 7 (10.00) 39
No. 13 (18.57) 14 (20.00) 24 (34.29) 3 (4.29) 27
HL 2R 1.905 0.168 0.098 0.754
1 10 (14.29) 3(4.29) 12 (17.14) 1(1.43) 13
11 32(45.71)  25(35.71) 48 (68.57) 9 (12.86) 57
HLR Y 0.029 0.450
RIS 30 42.85) 22 (31.43) 43 (61.42) 9 (12.86) 52
SR 12 (17.14) 3 (4.29) 14 (20.00) 1(1.43) 15
He i 0 (0.00) 3 (4.29) 3 (4.29) 0 (0.00) 3
TILs HoA3) - 0.486 0.486
<40% - 35 7 42
> 40% - - 25 3 28
EGFR 0.486  0.486 -
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Continued

FAPE - §59BH 35(50.00) 25 (35.71) - - 60
R [H 7 (10.00) 3 (4.29) - - 10

Ecad 0.161  0.688 0.203 0.652
1] 25(35.71)  18(25.71) 38 (54.29) 5(7.14) 43
FH 17 (24.29) 10 (14.29) 22 (31.43) 5(7.14) 27

P120 0.010 0.921 1.944 0.163
1] 25(35.71) 17 (24.29) 38 (54.29) 4(5.71) 42
FH 17(2429) 11 (15.71) 22 (31.43) 6 (8.56) 28

e pN': 4 4] Nx HERR .

2) TILs 5K R
a) TILs L% AR AE I(OS) IS . TILs < 40%, T AAELEMIN 69.5 N TILs > 40%, Wi
97 A, p=0.084. LK 3.

Kaplan-Meier 4= 47 il 6 —— R AR A 47

1.0
b
[
0.8 L
-1
#10.6
e
po
43 0.4
Hr
TILs < 40%
0.2 I TILs > 40%
TILs < 40%JH 2% J5
0o —+— TILs > 40%f# 2% J&
0 25 50 75 100 125
RARAAFRE (F)

Figure 3. Influence of TILs ratio on OS
[ 3. TILs RREIELBI%F OS 2N

b) TILs L% 555 A A7 A(DFS) 52 . TILs < 40%, "PAAAE/I N 55.5 AN H s TILs > 40%, Hfi‘E
974 H, p=0.059. WK 4.

3) EGFR #iAs 5 TILs ELA5) %} T (1) 50

a) EGFR £i& 5 TILs HLf SR A7 HI(OS)I 52 . EGFR JERRFH%E4L, TILs < 40%4H A A7 A= 17 H
N 36 AN H, TILs > 40%A A AEAF A 96 A H (p = 0.048), A4l %5 EGFR sFHE4, TILs <40%
AP AL EAE AN 98 A H, TILs > 40%H R AL A7 AN 94 S H(p = 0.882). LK 5.

b) EGFR £ix 5 TILs LL o A= A7 H(DFS) U520 . EGFR JE5#PHYELL, TILs < 40%2H 47 A= 47 1
24 4 H, TILs > 40%ZH A AN 96 S H (p =0.035), B4t EEMEZ=R: EGFR sRFHMEL, TILs
< A0%H AL 98 AN A, TILs > 40%H A A4 N 94 A H (p =0.992). WL 6.
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0.0

Kaplan-Meier =17 i &—— o A7

TILs < 40%
M TILs > 40%

TILs < 40%M 2% J5
—+ TILs > 40%H 2% J5

25 50 75 100 125
oA 1A ()

Figure 4. Influence of TILs ratio on DFS
B 4. TILs TREELAIXS DFS B2

1.0

0.8
*/1:\0.6
170.4
%

0.2

0.0

0.0

h

Kaplan-Meier E 77 i 28— Bk 4E 77
(EGFRIEFEFHELL, P=0.048)

H*

TILs < 40%
—1TILs > 40%

TILs < 40%H 2% J5
——"TILs > 40%H 5% J&

25 50 75 100 125
AR R ()

Kaplan-Meier 4= /7 i &—— Sk 417
(EGFRB&FHMELL, P=0.882)

TILs < 40%
1 TILs > 40%

TILs < 40%M 2% )5
— TILs > 40% 2% J&

25 50 75 100 125
SARAEAE A (F)

Figure 5. Influence of TILs ratio and EGFR expression on OS
[ 5. EGFR ik 5 TILs Lzt OS B95Mm
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0.0

h

Kaplan-Meier 17 M1 &k —— To/m £ 17
(EGFRIEFEPHIEL, P=0.035)
L

L

1 TILs < 40%
-1 TILs > 40%
I TILs < 40%JH % J5
—— TILs > 40%fH %< j5
25 50 75 100 125

TR EAFI A (F)

Kaplan-Meier 4= 17 Hi 28 —— oo £ 47
(EGFREERHMEAL, P=0.992)

1 TILs < 40%
1 TILs > 40%

I TILs < 40%fH 2k J5§
—— TILs > 40%M 2% j5

25 50 75 100 125
TR A A 1A ()

Figure 6. Influence of TILs ratio and EGFR expression on DFS
& 6. EGFR ik 5 TILs L3t DFS K520

4. THg

1) JEERERFLARE T8 ER. PR A1 HER2 [ = I PEFLARME(TNBC), L EGFR. CK5/6. CK14
A CK17 RIAFHPEAFFE. 70%~80%[1] TNBC ANFHEKAER[13]. O'Meara T 5 NI, TNBC Gy
(Mmunomodulatory, IM)E. A TILs %, HEL CD8 FIABH MMk Ay 32, HZ35 2R DLRE RS (1
A BEFERRE M FL ) N [14]. 28 20 FT I 70 5] TNBC HF, 2R 40 BUAE R 52 451(74%) » Ho v 22 451 (42%) TILs
>40%; ‘FE 151, 3 41(20%) TILs > 40%; HABIEI(@BRRH M0+ BEREE) LT 3 #1, 905 TILs < 40%

(p=0.029), FJEFEW A TNBC TILs LBl R, 1 O’MearaT 2510 K BUE Fi A .

2) TILs AT LRI HT 4 Bh AT 196 3 5¢ 4 2% fif 2% (pathological Complete Response, pCR). GeparSixto it
B, IR + SR + H2Ei b)Y, TILs #ill TNBC pCR 45 5. TILs > 60%%H(n = 142)
pPCR N 59.9%. TILs < 60%ZH(n = 438) A5 33.8% (p < 0.001) [15]. ZXZE TR, VAT AITEIS 4121+ TILs
BEMZ . HrHBIMLIT B pCR LB E (OR = 3.93, 95% CI 3.26~4.73) [16]. R 40 M YR ZE R B3 L o Jed AR
SEPUIR, A At 5o I 4 (1) S B S I SE, TILs Ll s, e N2 BRI 2 o TILs Lhfgldk s it TNBC,
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W7 Re s A S N RN, SRR A IR SR N B B, VAT AT . A AR ARG
AL, ZHEREE % TILs vH4L, AT RUMEA TNBC £ 109797 S0 S L o A Bl 5 $8 65, @ TILs THEUR#H
2 TARHEIT o AR 70 B8 E WA 1 B2 TRETST, AT TR SNSRI AR A AT TILs 1H4,
EARAE DL 0 TAE kAT et

TILs 7] AT TNBC ZE&9697 )5 MAEFER0 R . BIG02-98 3erf, A 256 il TNBC g5 75
THEIREYIAIT, S8 TILs FALIT T RO ZAHE: TILs M E 2508 10%, FLIE 5 K
B S 70 A FEAR 17%H0 15% [17]. %5 T B PR RES ECOG-21971 A1 ECOG-1199 1) 45 St A7 [=] i 14 43
1, AT H 7S 258 : TILs T8I0 10%, B &R RS T B 14% (p = 0.02) F A2 KUK T F% 18% (p = 0.04).
FET AR R BE 19% (p=0.01) [18]. ZE# LA 40% kR 70 6] TNBC #E47434H, TILs i L BI41(>40%, n
= 28)VA YT Ja A TER A AET 1197 /N A BB B AR T TILs {641 (<40%, n = 42) (55.5 ™ A) (p = 0.059).
TILs & EEFIZH (>40%, n = 28)¥A 7T Ja AL B AR AE IR (97 AN HEAHL T TILs Ik LL 1 41(<40%, n = 42)(69.5
ANH) (p=0.084), BAREREFEIGIHEEENE, HERKAEGEEZEHEN. HTHEARER
/Nn=70), TGIEIZRE 10% B BEEIT 2007, v RIDUG #7880 5 PR AT IR0 .

3) TNBC ' EGFR fRAHNZR, ZHIRIELE 0%~11.4%2 [0, BEfbg. BNEAEm R, BT
NSCLC EGFR 7E WP A (20%~50%) H 1) FRAEAEE 1511 P8 77 A (15%~20%) [19]. H A B 3] TNBC
B H % EGFR JE [ (13805 5242, 5 TNBC % EGFR A5 1 194851 21 HI3IE 8 4R 1%~2%,
N RSN 595 10%. B 7 EGFR BUERALSL, 78 0% 24%H1 7% 64%[) TNBC 1, 435 I
T EGFR ¥ 34 A5 2 48 (polysomy) [20]. Park 55 A\#iE EGFR it B ik (2+8 3+)5 TNBC K5 H %
FROG, B 5 HAbE PR B AR BB R 5 SR TG, A RE TN A3 I AR AR 21 AR SR 5 2 KL
EGFR i £ 24 il 14.3% (10 51/70 f5), EGFR ik 5 % TNBC &4 OS (p = 0.882)#1 DFS (p = 0.992)
AR SCHEROE, EFLIME T AR K EGFR it R IA S BEGFR ZEHRARZ [BAF/EAEE[22]. EH
RAEH] THC #a 7 EGFR & F iU RA TSSO, WA A FISH A& 5L 15 00,  RIHAE PPl 2 B A7 1
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