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[Abstract] Objective To analyze the factors affecting pathological complete response (pCR) of triple-negative breast cancer
(TNBC) patients after neoadjuvant chemotherapy, and construct a nomogram to forecast the pCR rate. Methods The clinical and
pathological data of 348 TNBC patients who received neoadjuvant chemotherapy in the Air Force Medical University-Affiliated
Xijing Hospital from May 2018 to May 2021 were collected and set as modeling set. The clinical and pathological data of 69 TNBC
patients who received neoadjuvant chemotherapy in the Xi'an No.3 Hospital from May 2018 to May 2021 were collected and set as
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validation set. The clinical and pathological characteristics were compared between the modeling set and the validation set. In the
modeling set, the independent risk factors of pCR in TNBC patients after neoadjuvant chemotherapy were screened by LASSO
regression model analysis, and the nomogram model was constructed. Internal validation of the model was conducted using Bootstrap
method, and the discrimination of the model was assessed by receiver operating characteristic (ROC) curve. The accuracy of the
model was evaluated by the calibration curve and the clinical benefits and application value of the model were evaluated by clinical
decision curve analysis (DCA). Results There were significant differences in surgical method and T stage between the patients in
modeling set and validation set (P<0.05). The results of analysis of LASSO regression model showed that T stage, N stage, the use of
platinum drugs and clinical efficacy evaluation were independent risk factors of pCR in TNBC patients after neoadjuvant
chemotherapy (P<0.05). Based on the above variables, the nomogram models were constructed. In modeling set, area under curve
(AUC) was 0.811 (95%CI 0.763-0.859); in validation set, AUC was 0.801 (95%CI 0.727-0.928). The Bootstrap method showed the
C-index for internal validation was 0.79, indicating the model has good discrimination in both the modeling and validation sets. The

calibration curve analysis showed that model predicted pCR rates had a good consistency with the actual observed values, and the
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DCA showed that model can bring clinical benefit. Conclusion

The nomogram can accurately predict the pCR rates of TNBC

patients after neoadjuvant chemotherapy and provide scientific basis for clinical diagnosis and treatment.

[Keywords] triple-negative breast cancer; neoadjuvant chemotherapy; pathological complete response; nomogram

Fr a8 it WF 2% L #4) (International Agency for
Research on Cancer, IARC)ZiiﬁE/‘JéEf*E?E‘E%TI“ﬁ*E
7R, 2020 4R ERZTA 1930 T3 T HG i hEJ 7 F1 1000
TRERESCT IR B, Horb ki N 2 12 2o LR
g, ik 226 J7 BN, = B LR 9 (triple negative
breast cancer, TNBC) &ML R ZIK . PR Z K
N B AR 732 4 2 24 28 B Y — R 5k 01 I
RIRFLIRE", 5 PR FLBRE Y 10%~15%", HiRZ2
Py, TR 2, Sy RAEFESMERKY, TNBCXHik
PR I7 SR B0, % LA 2805 g B 5 4 2 il
(pathological complete response, pCR) %, ik %]
pCR % TNBC 8 75 1 9l Ji5 5 I 2% 32 1A P M 2L s 28
FARWS, L, A AR T RE S 15 2] pCR Y
B R T ROMBGE PR B SR L AR5 ]
B 3 BT 4 52 97 il Bl AT % TNBC A 35 pCR 152 1
KZ, IR R il pCR A, BIEH
TNBC I RIZY 7 S

1 FREFE

1.1 R A 20184F s H —2021 4F s A& %
FE R R I R ST 1) 348 191143 32 B il B ALy 7 1Y)
TNBC & (TE a4, LUK 20184F 5 H —2021 4F
S H V2T AR = B B A Y 69 61142 32 il Bh ALy 1Y
TNBC & (1E A BIEAE) . APRE: ()RR
RFUBRIE s ()5 T4k TNBC, I8 Btk
J7; ) B+ B2 AEILIT %, A
FIZEZY . HEBRARME: (DRSS ZLIRE s (2)XL
LR s (3) A ALRERE | Blvid 43309 KOs B PEAh 5
BFEBVER

1.2 PORMLAE AR HRE AR RR B VORE, AUHRAE
%, T NAHH L MR LB E L Ki-67
T840, RE 540 (body mass index, BMI). TR

https://www.cnki.net

Rl PRITRCEAG 45 o H o Ki-67 48 BURKHE X-tile 1
Ui 306 14 Ere AU B 4496 730 —p R/ o ARAE SR
I8 JT % VF M B UE (response evaluation criteria in solid
tumor, RECIST L1l RI 7RI 732 (1) Bt
%(progressive disease, PD), DAREAAFFTLREH A
I RS kR AR 2 MR R/ MECI S IR, AR AR
Xof 80 22 70 209 (7 HE LR I (B R /N U LA BEZR AR Ry 2
OIS 0 AV (R DN R PO R (b | s
S mm( H B — A 502 A A B S 5 E ) .
(2) ¥R %a 2 (stable disease, SD), HUpGALIE/INAG R BE
ATk BB 43 2% fifk (partial response, PR), 34 il (1) F&
WARILFIPD, /i TPIEZME. 3)PR(UA MG H
Pkt B AR S RMIG T AR 2R 30%) . (4) 56 222 i
(complete response, CR), A3 H ARkl 78 47 2k,
417 i, 402 B33 EC-T(FRFE 2 100 mg/m*, 3
W Mk % 600 mg/m?, 2 P4 {1 3§ 100 mg/m?) J7 ZEALIT
SANEM, BRI A 1Y 15 B2 EC-TP(RF LA
100 mg/m’, FRBEMERE 600 mg/m*, ZVH{hFE 100 mg/m?,
REIAUC=S) & AbyT 8N, B3 11K,

1.3 HOREASIE 7R, RAILASSO
TR 43 TNBC & pCR (ST 52 R R, 2
AL TR R H Bootstrap ¥ L HAE 1000 IR HEFT N
FRIRAIE s R 32 TARRHIE (ROC) h 2 PP AG AR
BIDCITIE, ACHEM P AS B R A HERR L, Il PR SR
{1 £k 53 #T (decision curve analysis, DCA)PEA LY A1l
IRAR 73 RS A (L

L4 Gt b SR R (4.03) #4758 3500
I THEPOR xts 2on, AL HEHCR:
ek s THECBOR LR (%) Ko, SR T K g A
Fisher A5 iff 16 46z A A0 4R -5 56 T 4 19 i PR BELRY
fIE, XFF 25 998 8k UE 1T Mann-whitney U & FTKE 55
P<0.0S NZEFA G AR L.



r [ %71

2 & B

2.1 AR S04 T TNBC 5 2 B9 I AR BEARE
lbfr @ TNBC 1560 %, WiFEEH
Hhs30 %, MHEKE XS TG IF%EX
(P=0.064); HBLHEH U4 F TNBC B H B FARA
KT E, 250 %8 X (P<0.05), Ha
Il PRI HARHE 22 F B TR G i B L (P>0.05, 1),
2.2 LASSO [A AR 5 TNBC H 34 pCR Y520 A
FOrEEAE T, AR, FLIRENE . K671
B, A2ORIE . REZEA . BMIFEEC. R4 .
FARARK . BEMHAZELGY . GIRITROVAG . T
S HRTN 233955 124~ R R 90 LASSO R AR, 3
i 10 AT & 28 XI5 uE A 2 fe A N (o 0.041( 1)
FERAENET, vk T N SRS A
2% R R T R EAY R TNBC B8 25 3l Bh A7 I
pCR AT FL IR K £ (P<0.05)

T 10 YA B A IR, A TN, T HARR Y
WA, e i N, LR AR BT AR Y
log(\) T 2515 B

El1 fid LASSO FkHi A et N E

Fig.1 Determine the best \ value by LASSO algorithm

2.3 BT LASSO [M1A 15 1 Y fpe A1 A8 F b 1 51 26 4]
BRY e A i O Y 4 DA RS A
FSES logistic [ 5 750 ( [ 2)o S EEAISES logistic EY/E|
R TR ERE e I S W RS e e R C S
ARIR, AR S5 AT TNBC B 8 B kT 5
) pCR#(E] 3)

2.4 NIRRT 8 N SR N AN 6 Bootstrap VR
HHRE 1000 YK P ERIGAIE 1 C-index 1 0.79, I %12k 4]
TS TR 7E AT LI IR T 3 B R A X4
ROC &kt , AR 5 IR iR 4E rh 41 2 (Kl s Al
T TNBC &5 B B LYT J& pCRZE 1 AUC 5351
0.811(95%CI 0.763~0.859) . 0.801(95%CI 0.727~0.928)

https://www.cnki.net

Med J Chin PLA, Vol. 49, No. 8, August 28, 2024

R AL S0 TUESE T TNBC B 1 I R BRI L4
[B1(9%)]
Tab. 1  Clinicopathologic features of TNBC patients in the

training cohort and external validation cohort
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Fig.2  Forest map of factors affecting PCR in TNBC patients

after neoadjuvant chemotherapy
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Fig.3 Nomogram prediction model for pCR rate of TNBC patients after neoadjuvant chemotherapy
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Fig.4 ROC curves of nomogram predicting pCR rate in TNBC patients after neoadjuvant chemotherapy using modeling set and validation set
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Fig.5 Calibration curves of modeling set and validation set
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Fig.6 DCA curves of modeling set and verification set
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