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(HZE] a« HEEFHEETER L (PD-1) #fl74E=AEZLEYE (TNBC) ikl Bhia sy i iy s & LA
KHMNE, Zek HA20184F 1 A 1 HE 2024 4F 1 A 1 BT E N BARHCE S E B2 B 2k D 2 5 i BG
I7 . FF A AR TNBC [ 86 B, WAEHIG MO BRSO R . He OB BIIAYT I S84y W4, 40 48252 TP+PD-1
M CEEE R IR P ) JrRIBITIEE I A TP+PD-1 #IHIFRIA, 46 B2 TP CERZE+R41)
TRERITEFEAA TP A, WEMAREFRHINAYT 6 KIS T8 RN R AN 225 . MAEHE BRI T
B, B R T R E 2R (pCR ) ALATEE pCR 4, SR Z M 2K logistic 1245 [1H 73 A 483 5 il Bhia T 7y r R i 57
KR, FETIE 2024 4F 12 A 31 H, R Kaplan-Meier 054744701, 4 &  TP+PD-1 #5405 TP 41 4
FRR BRI R B R R 22 G2 X [95.0% (38/40) vs 91.3% (42/46) , P=0.351] , TP+PD-1 i3l
ZH pCR Fi5 T TP 41 [65.0% (26/40) vs 43.5% (20/46) , P=0.047] . WLAYTICHRAETE . EATF AN BN &
R EF TG HFE X (8 P>0.05) . £ K logistic B B0 £ B, Ki-67 1k 1697 I =5 k)T
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[ Abstract ]| Objective To investigate the efficacy and influencing factors of programmed death-1 (PD-1) inhibitors in
neoadjuvant chemotherapy for triple-negative breast cancer (TNBC). Methods A total of 86 patients with TNBC who received
neoadjuvant therapy in The Fifth Medical Center, PLA General Hospital between Jan. 1, 2018, and Jan. 1, 2024 and met the
inclusion criteria were enrolled, and their clinicopathological data were collected. Based on the neoadjuvant treatment regimens,
40 patients who received TP+PD-1 inhibitor (paclitaxel+carboplatin+pembrolizumab) were assigned to TP+PD-1 inhibitor
group, and 46 patients who received TP (paclitaxel+carboplatin) were assigned to TP group. The efficacy and incidence
of adverse events were compared between the 2 groups after 6 cycles of neoadjuvant therapy. According to the efficacy of
neoadjuvant therapy, the patients were further categorized into pathological complete response (pCR) group and non-pCR
group. Multivariate logistic stepwise regression analysis was performed to identify independent factors influencing neoadjuvant
treatment efficacy. Patients were followed up until Dec. 31, 2024, and survival analysis was conducted using Kaplan-Meier
method. Results There was no significant difference in the objective response rates between the TP+PD-1 inhibitor group
and TP group after neoadjuvant therapy (95.0% [38/40] vs 91.3% [42/46], P=0.351] . However, the pCR rate was
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significantly higher in the TP=+PD-1 inhibitor group compared with the TP group (65.0% [26/40] vs 43.5% [20/46], P=0.047).
There were no significant differences between the 2 groups in terms of disease-free survival, overall survival, or incidence
of adverse events (all >0.05). Multivariate logistic stepwise regression analysis revealed that the expression of Ki-67
and treatment regimen were influencing factors of pCR after neoadjuvant therapy (odds ratio [OR] =3.382, 95% confidence
interval [95%CI] 1.290-8.868, P=0.013; OR=2.524, 95%CI 1.013-6.285, P=0.047). One case of distant metastasis and
death occurred in the pCR group, while 8 cases of distant metastasis and 4 deaths occurred in the non-pCR group. The disease-
free survival was significantly longer in the pCR group than in the non-pCR group (P=0.031), while the overall survival was
similar between the 2 groups (P=0.087). Conclusion Compared with the 6-cycle TP regimen, the 6-cycle TP combined with
PD-1 inhibitor regimen can improve the pCR rate in the neoadjuvant treatment of TNBC, with manageable adverse events,
suggesting it may serve as a preferred option for TNBC neoadjuvant therapy. Ki-67 expression may serve as a predictive
biomarker for achieving pCR. TNBC patients who achieved pCR have better disease-free survival than those who did not.
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LM T 0 & 90 R BB T %R 7E 4 BRI L P &2
Pk Ko L = FLRE (triple-negative
breast cancer, TNBC ) $55t = i ZE 1A (estrogen
receptor, ER) . 2% # #E % 1K (progesterone
receptor, PR) Fl A& B A= K A F 32 & 2 (human
epiderma growth factor receptor 2, HER-2) # 141
FUBEZERY, 2 5 FLIVE B2 15%~20%, H
AREMER . EREBU. IBITMEER . WEReE
SRR, FARFES T R TNBC
FE2ARYTIT, B BLAT T T TNBC LN 2,
AALRERE IR 0T . S TR A o 2 k4%,
WREHE IR EHAYT . R, RTINS 2%

( pathologic complete response, pCR ) HJHE TG
B ARk, eI I 4E TNBC i
H 532 B A, HE O 1E R 2L 2 A S 22
RGOk, A5 EYE 7B 2018 4E 1 A 1
H 28 2024 4F 1 7 1 HAE P RN R S BB 4
TR0 Z REFPESET- & H 1 (programmed
death-1, PD-1) 1) il 57 B¢ & b 97 587 5 Bh a6 97 19
TNBC [RH Wk, LIS TNBC 3Bl By
RIS
1 #RAAE
L1 smblfse T N R4S S R B 2 T
ORI RS TR 20184 1 ] 1 H=E

2024 4F 1 H 1 H 42328 BhinIr 19 928 1] 3L it i
A TR, Hid TNBC 3t 140 i, HEBR 178 RA

SEREH 13, 4% 127 B, 18 4232 AT (£
BRI ) Jr S iay T, 17 hlEzZ ATNP (£
F R+ ST KA RE+ R 15, 46 1
Bz TP (A2 B+ KA1 Jr 28, 40 1l 4% 52 TP+
PD-1 i3] (SRR A+ RN+ IAAIZR D) R,
6 Bz M % . AdbRHE: (1) SR3ts A
ORI ML, e A b2 Y IESE ER

PR. HER-2 ¥ Je¥ #43ik, RITNBC; (2) #32ZAK
HBr 3 Bh iR YY, 7 %4 TP 8 TP+-PD-1 1l i 71 ;

(3) HA B0 E 16 R TNM 20 81 (4) 37
HEAIT RAT NG T ARIGYT;  (5) BRHUH T
BBYTET MR GRS RE . HERRARAE: (1) IR
TNM SR IV (2) B Bhia 7 25 FH 75
KPR R I BT E R 50%;  (3) BiiBhia
ST 4 AR AR R TS, S iAE
SABERE BRSBTS D1 2 B A% IE (KY-2025-1-13-1 ) o
it AHEbRHE, B 0msE 86 Bl E AT,
46 455z TP J7 8B ahiaYT (TP4H) , 40 Bl
TP+PD-1 i 57 77 5 8 4 B G ¥7 (TP+PD-1 il
HIFIL) .

12 &R FERFMARAE TP I EMHHESEA
A ARAR, Wi E bR S, RET
BARFIA, RS (PR AEAL S
260 mg/m’; FK4f: AUC 6 mg*mL ' *min ') ;

PD-1 146l 574 1T Bl B B e, 45 24770 5 200
mg. BRI R 21 d, FEE | KA, BEH
HBLIRIT R WS T A Ani gy . kAR
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TIPS, 43 h5E22%% ( complete response, CR ) .
53 2%fi# ( partial response, PR ) . $fpitE & ( progressive
disease, PD ) Fl¥% 5 Fa & ( stable disease, SD) ,
B f#% (objective response rate, ORR) = (CR
1 %0+PRGIEL) /SR X 100%, R JH 256 TLAE
N JE R 45350 WA BL 2 WA ARofe 5.0 7 R4 T
ARV, B Ba TR ST FARIRYT, RIE
A JE i ER S RO B L, pCR & SR FLIR
Jir A e R bk U 235 T AR A A o B £ T IR T e
SR AMMEER Ay, AKRJG TP+PD-1 il 57 7 R 4k 2225
T PD-1 #5036 1 4F, TP 41K ik pCR 19 & AR
FLIRIEE 5 B 172 (‘breast cancer susceptibility gene
12, BRCAI/2) Kl 254 AL LT IR R e
TR 1V AESERRIAR] 1 ARG

1.3 IR U B E B2 I A I IR K BE %
BE, AR K TNM 4. A 2R Kk
L LU Ki-67 FRIXTEL; 6 BTG
ST HEhR, ALAEIE RGO . N IRGR 15 LRI AN
R AR5 12 e ik bEy 2 2024 4F 12 A
31 H, DR BF R KR . ST E R A
] R VIR B2 R, S A (overall
survival, OS) & N B FH B2 F LI i 5 258
TR G — KBTI R], ToReE A (disease-free
survival, DFS) & X 0 & 5112 7L I 06 2= 9%
SR N BUETR K BT AT R PR B SR T A R ]
14 it [V SPSS 22 Rk AT 4 4
Bro o3 20BN 000 RE 5 R B EICRT A 43 50k
N, AIRIECEL SR o K30 AR ARG 56 . Tk e
BIAIRMIERS 045, RSB R s, 4]
[ %5 % F Kruskal-Wallis #6556, 2K FH 2 ] % logistic
A A J5 3 43 A8 A BIG J77 480 ) 1k ST 52 i PR
&, KM Kaplan-Meier (L T A A0 AT o KBk i

(a) 9 0.05,

2 &5 B

2.1 A&FH  FL86 4 TNBC AU AL, TP+
PD-1 #1240 5, TP 4H 46 (9], PHLHERFAERS |
HEZRE . RS GIRT /- IRIN G 8%
I E R TR i 22 e R L () P>
0.05) . W& 1.

Rz1 TP-+PD-1HHEIFIAF TP H=FA4IIREEE
BEAnbE

TP+PD-14  TP#i

H HFIZH N=40 N=46 P

SEWS % TPEBLGIERED) 47 26~67) 52 (25~68) 0.120

HEZRE, n (%) 0.103
EEEZYi ] 27 (67.5) 23 (50.0)
%255 13 (32.5) 23 (50.0)
RGN, n (%) 0.115
el 7(17.5) 3(6.5)
JC 33 (82.5) 43 (93.5)
T, n (%) 1.000
Tis 2(5.0) 0
Tl 6 (15.0) 6 (13.0)
T2 25 (62.5) 34 (73.9)
T3 7(17.5) 2(4.3)
T4 0 4(8.7)
N5, n (%) 0.493
NO 13 (32.5) 14 (30.4)
N1 25 (62.5) 26 (56.5)
N2 2(5.0) 5(10.9)
N3 0 1(2.2)
Ki-67 ik, n (%) 0.267
<60% 13 (32.5) 16 (34.8)
=60% 27 (67.5) 30 (65.2)
A=, n (%) 0.247
29 15 (37.5) 23 (50.0)
3% 25 (62.5) 23 (50.0)

TP+PD-1 #II4ill 57 21 422 32 5 A2 1t -+ 4A -+ A 1R 2
PO SR INGRYY , TP 42 B R+ R4 il i
J7. PD-1: R P PESET 8 A 1.

22 FHEBNET SRR R E  TP+PD-1 il
IV ZH B 8 B A 97 5 I R PEA% CR 2 ], PR 36 fl,
SD 2 f4i], PD 0 14|, ORR } 95.0% (38/40) ; £ 26
B FARIHAR] pCR (65.0% ) o TP 4L BIG
7 IR AR A CR 5 49, PR 37 44, SD 3 44, PD 1 {4,
ORR 4 91.3% (42/46) ; 47 20 & F AR L 5]
pCR (43.5%) . W4l ORR 2 7 L4 iT2=E X
(P=0.351) , {H TP+PD-1 #kl#4 pCR X &5 T
TP 4 (P=0.047) .

Y7 AR B W B T eI . TH 1L
T SN AR AR (%, Hod TP+PD-1 )i 57 41 53
WA 6. 4. 154, TP HIKAES, 5. 94,
P AT AH AN R R AR % 25 S G2 3 X
(62.5% vs 47.8%, P>0.05) ; fLJFHHIEA B2
TR~ M, Hi TP A 2 0 kA IV k4
JRIFEAR AL 2 #5, TP+PD-1 #5571 4 % Ak S e M 5%
PR3 3 6] (7.5% ) , ALAERIBTIEG 4 2 . HR
RRIIRESH 1, YRR,
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ZIET45 I, TP+PD-1 #1350 40 1 30 il i 7%
FFFET 2 41 (OS 4351k 24.67 S H F120.43 A ) 5
TP 21 B A # 8 191, JLrbatr= 4 4, 2 iR il
BT (0S4391h 36.97 S H N 20.63 N H )

1.0
E 0.8} ;
006
=
= 04t
oy
Bk —TP+PD-1 #5141

0.2

—TP 4
0 . . . . LA
20 40 60 80 100
itiE] / A

1K i 55 #2561 (OS M 1834 H ), 1 B [A &
R A I R8T (0S Jy 44.03 N H ) o Hidl
) DFS f1 OS 22 S # L 4t i1 2 & X (P=0.176,
0.986) , WKl 1,

1.0 —
0.8
& 06
=
= 041
&
S 0al T TPHPD-I I 2H
’ —TP 4
0 . . B
40 60 80 100
AsE] / H

B 1 TP+PD-1MFIFIAF TP A=FAHZIFEEELHFEESR (A MEEFH (B) ki
TP +PD-1 3 4 4252 A2 s 4 AR - AR ER AP 7 S8 BB T, TP 44532 S+ Ry i DAYy . PD-1. 727

PEFET- A 1.

23 #EBLITE pCRGHra B & AR B
BITIT L, ¥ 8% 7 4 pCR 41 Al pCR 4H, X
B H B Im PREFIE AT R R 0 & B, Ki-67 %
KU BIR YT I 28 2 pCR Y SE I A &= (34 P<
0.05) , Mi4E#E . H4RE, KikL ., A8
. M R T 20 AT N 3 BA AN I pCR 152 0 (AL 2R
(¥ P>0.05), WE2, £MH £ logistic & 4 1]
H AT & B, Ki-67 K3k . 16977 20 Bhinyr
J& pCR Y 52 1 [ £ (OR=3.382, 95%CI 1.290~
8.868, P=0.013; OR=2.524, 95%CI 1.013~6.285,
P=0.047) .

ZEREVISSH, pCR A H AR IFET 1 i,
Il pCR 21 H B AL 55 75 8 9] . BET- 5 9], pCR 41
DFS & THE pCR 4H (P=0.031) , {H OS 53k pCR
MM 2ZER TG E L (P=0.087) , WK 2,

3 3t it

TNBC R {228 M mr . sEp, S8 m G oy
251, — BRI A I PR 53 S0 L i vh 10U R 22 2
Y, HAHE MR, IRIT RO R —, R
1 TNBC 8 35 HEAT AR BB B IA 7 2 48 m iR yr AL
A E B, H pCR F i THAWAIZL R,
Y pCR 3l # 5 AR BUS AR . ik, W
far ek 3% TNBC #7 4i BIiGI7 Y7 &L, 44 1 pCR %2
H I E 5

*2 FHBENAYTTE pCR AF13E pCR A=A ZLBRE

BENIGRIFELL R
n (%)
UE| pCRZ N=46 JEpCRZ N=40 P{f
AR 0.188
<40 % 15 (32.6) 8 (20.0)
>40 % 31 (67.4) 32 (80.0)
AR 0.911
I UEZi T} 27 (58.7) 23 (57.5)
EiEay = 19 (41.3) 17 (42.5)
K 0.661
el 6 (13.0) 4 (10.0)
G 40 (87.0) 36 (90.0)
T 434 0.234
Tis 2 (4.4) 0
T1 5(10.9) 7(17.5)
T2 29 (63.0) 30 (75.0)
T3 8(17.4) 1(2.5)
T4 2 (4.4) 2(5.0)
N 471 0.645
NO 13 (28.3) 14 (35.0)
N1 30 (65.2) 21 (52.5)
N2 3(6.5) 4(10.0)
N3 0 1(2.5)
Ki-67 %3k 0.012
<60% 10 (21.7) 19 (47.5)
=60% 36 (78.3) 21 (52.5)
=59 0.564
24 19 (41.3) 19 (47.5)
39 27 (58.7) 21 (52.5)
CRiEINS I ES 0.046
TP+PD-1 #I%I5 26 (56.5) 14 (35.0)
TP 20 (43.5) 26 (65.0)

TP-+PD-1 5175 52 R A2+ R4+ i ER 2R T
TrEHHEBIRYTY TP U5 S N R + R 4N S8 4 BhiRyT .
PCR: 5E4 R MGE# ; PD-1: AR P MAET- 48 A 1.



WREREERFSM 202549 7,45 46 % ¢ 1221
1.0 —pCR 41 1.0 —n —pCR 4
—4E pCR 4 |—‘ —AFpCR 4L

w 08f 08}
06 £ o6}
= 04} = 04f
= Bk
P! 02}t
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20 40 60 80 100 20 40 60 80 100
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2 HHENETT IS pCR EMNIE pCR A=AMIREEFNLTHRERFH (A MZEFH (B) K
PCR . Jpg B 2 22 i

BRI A S22 YK SR & TNBC 1L J7 1 A
DT, (BHERI A RE S — L4 5 pCR R,
NeoCART WF5E 45 R on, 5 8 MEBIM AC-T (£
F R+ BB TR R ) M, 6 A
) TP J5 28 0T LIS TNBC S E Bl BIA YT ) pCR 3
Hi 38.6% $2 15 5 61.4%, “axiikzidie 22.8% ",
UEAFERRFE A, i BhIG YT T A 5 | e vk 4
JIEL B0 R A 53 e R 240 L 5 925 2R 495 114 5 i S L
Hl, PrRE e A T R 1 DR, AR pCR
R, AT RBEIRYT B TNBC B Gy i &
PR, AFSE SR, TNBC HHAb SRR AL i B
B AR P MG B AE T LA 1 (programmed death
ligand 1, PD-L1) F#ik/KF"' . Eit, LAPD-1/
PD-L1 #5512 1 G2 167 25 4ok ik 22 b o
F TR 7 5 fge 1 TNBC 1", PD-1/PD-L1 1)
RS Bl BhA L C B AT TNBC {RY7 I 3228
WF9E )5 101 Z—., KEYNOTE-522 BF5845 B s, %f
TNBC 3 4l Bl iR 97 B 1€ 8 J& 3 TP-AC (& 2 fs+
RHUP B2 2 LR + IR BEE ) SERH 13 in PD-1
I35 790 P 2 AR Y pCROR (H 51.2% 48
& 64.8% ) , ARJF USRI R T AT L —
A B A B S A A7) (event free survival,
EFS) ') ABFSLE SR, TNBC ¥ AT
F TP 7 Z3k4519 pCR %0 43.5%, HH TP+PD-1
I ZRAZ) pCR FH 65.0%, FIHBES GIEIARTT
J5 BE B i 4% = pCR %, 5 KEYNOTE-522 #Jf 5% 4%
RIS AR g [R5 KEYNOTE-522 5z '
FEE, AWRST HP AT EIEON 8 JEIIASR KR 6 J51,
W TARIF SN R, IR AT AR B
MIF ROk A, TP+PD-1 il 41/ DFS #10S 5 TP
UM AR AR IR BN GE T4 X, (HE FH el
Fotad, HiilBhiaYT 4% pCR Y 55 DFS B AL

FARAT pCR B E, OS WHA WS

TP+PD-1 1 il 351 A1 TP 5 A 87 4t Bh G I7 I &
BN B B D Re it 3 . T AkaE S Ak
MR, RERERTGII¥E L, TP+PD-1
PR 20 % A G g A S 0 3 ] (s 4 (] Joi
i 2 . HARBRDIRESEH 1 ) , YA, &
SHEIGIT Ja drs . R, TP EE PD-1 #0417 )7 %
SRR AZ 00, A, X558 RIS R
Ffelo RN I 75 G 1 B HURIR DI BE S % . il
TRARAE . L5 A . P Ih S SRR, XA B
ISR R, AR SRR IR YT 2 Y 5l
FH, DAFLEE™ ERN RS o

A5 2 K E logistic [T BoR, BiiiBia
77 %8 I Ki-67 ik 7KF-J& pCR Byl 7 5200 R 2R,
MR/ (T8 | sk g L% (N
731) 5 pCR Jo i % KCHk. Chen 280 Y meta 4MHT
SEILRM, Ki-67 20k B HE A X Bhia T
&%, H pCR#T 2, El Rahman 25" (O #F58 i 7R
Ki-67 357K F-5 pCRAHIE, HILALE R a7y 7
SRR L I PR3 B g (37 5 S5 X pCR 52 1
AT, AR ME R/ IMILE pCR ST 52
Wi 2L, ARSI L4 FERS MBS pCR 2 AR 2

ZE b TR, 6 J8 8 TP+PD-1 1 i 7 &5 6 JH
] TP J7 R fiEfs 45 5 TNBC S Hii AT HY pCR
F, HARKMN AT, AI1ER TNBC B Biiayr i
P ¥ET7 %8, Ki-67 &1kl /E 4 pCR [ T I 45 47,
Ki-67 Fihlm iR pCR R s . ZoBii Bniayr
33 pCR [ % B WAER) DFS., ARBFFAFE—
SEJRIRR M (1) ARWFFR TR L . AR
MBS, v REAELE R BRI IR AR (2) BETTRY
[, AR SEEA R, SRR RE R
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