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Abstract

Objective: To explore the influencing factors of neoadjuvant chemotherapy for breast cancer, we
establish a clinical prediction model and a nomogram based on LASSO for the efficacy of neoadju-
vant chemotherapy, to guide the choice of clinical operation. Methods: By a retrospective analysis
of the clinicopathological data of 435 patients with neoadjuvant chemotherapy for breast cancer
who were newly treated from January 2020 to December 2021, according to the pathological re-
sponse after neoadjuvant chemotherapy, they are divided into effective group and ineffective group.
The x? test was used to conduct single-factor analysis on the clinicopathological indicators of the
two groups: statistically significant indicators were included in the LASSO algorithm, LASSO re-
gression was used to screen the predictors, and a clinical prediction model of neoadjuvant che-
motherapy efficacy was constructed. The receiver operating characteristic curve (ROC) was used
to evaluate the predictive performance of the model. Results: LASSO regression screened seven
indexes such as menstrual status, BMI, tumor size, ER status, HER2 status, molecular classification
and four cycles of RECIST1.1 efficacy evaluation. Based on the above seven variables, the nomo-
gram and ROC curve were drawn. The areas under the ROC curve (AUC) are 0.858 and 0.798 for
the training and testing groups. Internal verification showed that the nomogram had high predic-
tive ability. Conclusion: The comprehensive prediction model of effective response of breast can-
cer after neoadjuvant chemotherapy has a good ability to predict the response of breast cancer
after neoadjuvant chemotherapy, which can provide a reference for guiding patients’ individua-
lized treatment.
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1. 5|15

Hri Bh1LIT (neoadjuvant chemotherapy, NAC)E R & B YEIGIT ik —, RIEBEFARIGITRTHTIA
S RGN EEELWIBIT 1. W BT L FAAE T R J 2 Bk A gk A7 FE IRy, (i 0k
FUIRIT AT RE, RIS A7 S S ) M A FEA Bl 2 SE #9777 & [2] . BAR NAC BRI R 28Ut
MRS, (HARAH 10%~30% ) &35 % NAC AU, nT DA L 25 F0ges ik e, ZERIa 7 AL,
S F2 0 PR IR K A [3] o 7L M g B A Bl AT T BOSE O () G bR e R R SRR B, B BT AL R G
Miller-payne (MP 2 %t), 1% VT4 22 404 3 e B A0 i ek 8 4 i 2 R 02D R LU Ag Ak [ N2 93 9 5 2%,
FESTRHE TT T, 1~2 BRI ANTT TERL, 3~5 WA AT B 3% (R T idfEd, g5 Ta)
A SR A BT T AV AS TR A TR (4]0 [RIk, ik — 0 B L B R H A BRI T R
K, A IGIT 5I R RFAE[4], T 2905 i O . EBEiEl. FFohResiE . B
WL FRREREIESE, A AR VPN 4R A TG I PR b 0T i B V6 97 (97 802 21 [5]

F A B TR 52 2% 1 [l VA 7 AR B AL N T e BDWL ) B, FE IR 22 F FU AN PR S i b 15 31Ok 8 22 119 B A
AR F[6] [7]. A FE I [FmE 73 #7435 451 NAC S IR ZERE . RRREEZERL, RGBSR K5
BIRE, WIS —ANER-G 0 B BRI PR R Z1 22 B T8, b 5 76 & 3 2 1290 TR
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TR WS TFARIEARIE I RRE SR I L5 5
2. BERERE
2.1. fARTIR

[ B 434 2020 4F 1 H~2021 4F 12 HAIERI 1. N HFLRRIE Bl Bh Ak 7 SR IR R B R, 4K
PRIINRHERRARE, 034 H AT A R AE IR A8 3 435 ). G NKRiEs 1) Bl by e 7 51 & R AT SLAR
o RS R, SRRSOV FLIE, JFAT R AR A, 2) AR AR B AT R RAT AR T kR A
KT 3) Wb T 2ASER 4 F, JF BAEWT SR G PRGBSI TR 4) AUTET. i
JrARE AT AT I A A 5) BASBRAIRER R 6) /™ EN S RN, B2
WO T AP ARIGST . HEBRbRdE: 1) RIS HARRAGE MR 2) FREVEFLIRE . RAEFLIRE
UL Wl FLI AR SR I AL s 3) B BOAL T WM RIS #2352 1 W rilbiedys 4) Bkl 5)
PR TR . ATRE AR R 2R, i BE B MERES.

22. MIRFG*

WA, CREBENIRRRGIGEE: Fid. ALRE. MR RN REERE. 17 .
1 E 5 4(Body Mass Index, BMI). ZE R EL S A SR BLOWR BRI AL . G HAIRFRSE) AT R4 %
A REREE. FUIR MRL BRSNS W LL(E SR TE R B3 I PR AR AR (RS
IR MR AT L A7 77 255 Fi 48R (ER. PR, HER-2. Ki-67. 73173 24) & 4 J& 1)
Ja AV (RECIST brifk) 2 BAAEZE R

LB BT I R IT RPN 225 10 2 SEARIR VR T 9T ROEAN FR i (response evaluation criteria in
solid tumors, RECIST) [8], R4 A0S FF A AT FIAGTT 25 o i F 0 2 P Jiffed e R AR T (R AR A A% 10 43 B R L
XK. SEALE# (complete response, CR): Frf HAnmALE R, TTHmAH I, FH4ekr 4 VL L S0 2k
(partial response, PR): Fifs H Andii ki K A2 B M/ > 30%, JR4ERE 4 DL L Fefifese (stable disease,
SD): AT HAsi kKA B Mgi/IMEARIA PR, B K(HARIA PD; #5003 Ji2 (progressive disease, PD):
T B AR I B AR SRR > 200, s BUBT AR k. & CR A PR AN %, SD A1 PD IHATEAK .

2.3. GitrESW

A VHHE /34K SPSS 25.0 Siit- 8 EAT R #0144 (3.6.1 BUA) . HHEUE BRI R (W) E R, BRI
K K596 K Fisher B IR, 2 B 200 LASSO [0 V320 W2 0k H 57 B0 AR SR ) B AR &
R N AR B AL TRIAR A, K336 /K HE o = 0.05. #F LASSO [a] 9430 # i e Hi 10 5 25 A5 B 5|\ R B AF,
SERCH 26 P PN A R A i o R A28 AR it £2 (receiver operating characteristic curve, ROC) -4t Fitill
BT NAC 7302 Wil . @ 00T, 2k T fif (area under curve, AUC) > 0.75 1t BB 7l 4 5 4
TR0

3. &R
3.1 BEIGKRSEMREFENAR EERES

BRI SHTER BN, FBMITIT S SR (P = 0.001). A ZURA&(P = 0.001). BMI (P < 0.001).
Jif9R K /N (P = 0.049) ER IRAS(P = 0.001). PR ARZS(P = 0.002). HER KA (P < 0.001). 4> T4+ %4(P < 0.001)
S VY JEIRTT RPN (P < 0.001) A 5%, TH5#ESARAP = 0.571). HLA% 5K (P = 0.095). 7 (P =
0.593) %% Ki-67 (P = 0.077) %, W% 1.
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Table 1. Univariate analysis of breast cancer response to neoadjuvant chemotherapy n (%)

=1 BT R AR E R BT RRES T n (%)

TRk [ e P
FI(Y) 10.662 0.001
<50 44 (38.6) 181 (56.4)
>50 70 (61.4) 140 (43.6)
A&RE 11.524 0.001
a4 45 (39.5) 186 (57.9)
R 69 (60.5) 135 (42.1)
BMI (kg/m?) 19.425 <0.001
<24 31(27.2) 164 (51.1)
>24 83 (72.8) 157 (48.9)
MRS 0.388 0.571
R 1 18 (15.8) 59 (18.4)
A 14 96 (84.2) 262 (81.6)
NN 7.841 0.049
cT1 9(7.9) 28 (8.7)
cT2 49 (43.0) 181 (56.4)
cT3 30 (36.3) 66 (20.6)
cT4 26 (22.8) 46 (14.3)
7 i 39 1.037 0.593
<6 63 (55.3) 192 (59.8)
7~8 48 (42.1) 118 (36.8)
>9 3(2.6) 11 (3.4)
ER IRZ 12.334 0.001
R 24 (21.1) 136 (39.3)
FH 4 90 (78.9) 195 (60.7)
PR R A 9.560 0.002
I 4 37 (32.5) 158 (49.2)
FH 14 77 (67.5) 163 (50.8)
HER R% 38.906 <0.001
9344 101 (88.6) 180 (56.1)
[{ERES 13 (11.4) 141 (43.9)
Ki-67 3.212 0.077
kR ik (<14%) 55 (48.2) 124 (38.6)
IRIA (>14%) 59 (51.8) 197 (61.4)
DOI: 10.12677/acm.2022.12111484 10293 I R 25 2 1 g


https://doi.org/10.12677/acm.2022.12111484

AR 45

Continued
st 39.414 <0.001
Luminal A 74 43 (37.7) 46 (14.3)
Luminal B % 48 (42.1) 164 (51.1)
HER-2 i RiE R 3(2.6) 61 (19.0)
=N ikca 20 (17.5) 50 (15.6)
HIF IR 4.690 0.095
I % 5 (4.4) 6 (2.3)
% 73 (64.0) 198 (74.4)
1 2 36 (31.6) 62 (23.3)
NA 65 (14.6)
VY JE 57 RO
CR 0 (0.0) 20 (6.2) 64.442 <0.001
PR 44 (38.6) 221 (68.8)
SD 54 (47.4) 77 (24.0)
PD 16 (14.0) 3(0.9)

3.2. WREEM LASSO V3554 K O] IHRBYE 31

FIH LASSO [R5 B[R R b 22 730 Geit 222 LR . H R4S BMIL 98 K/ ERIRES .
PR IRZAS . HER2 IRA . 43 F 40 T K VU A YT R0 9 N R db 47 ik, 152038 XEGUER) LASSO #l4 MSE

(14 1)} LASSO & ALK 2), #%

WABLT (AR By A 204 BMIL IR K/, ERGIRAS .

HER2 RS 43 F 20 T K VU A BHIT G « A 8RN R : P =6.804 + 0.865 * AZIRA —0.899 * BMI
—0.692* AN +0.138 * ER — 2.282 * HER2 — 0241 * 4> T4+ —0.199 * U & HI7 54 »

1515151515 151414 14 11 10 10 7 5 2

S

]

il

S
8 = I
.§ o) \
g o .
| SR— n
=) 4
s 8 i
g — 4
5] $
£ v ]
m Qo

=) i

N A i

2 :

w

oo _|

=

T T T T
-10 -8 -6 -4 -2
Log(™)

Figure 1. The regression fit of LASSO MSE
[ 1. LASSO )3 & MSE
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Figure 2. Fitting coefficient locus

2. P& REHTE

3.3. FlZ&EmNER A2 T
RIE LASSO srirgs R, M R E T ARE

&
BN AH ISR 25 B ITPF- 23 AH N 75 21543 (total points), & 7

BB PR BT A AU A 2 R (1A 3). SR

LASSO [mH 73 (T ALk e, Z e fa i 3R B0 Ipn i R (points), W] LAfS 2R R 1K 70 4L,
PRI BN, IR TA R — X, AT ERE R ) 7L B R T R B AT AT R R . e x

Pkt IS B L R A R B34l B AT A B R A R

SRR BT A R A . DTV, IR B E I 2R3 BMIL R R/ ER.
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Figure 3. Nomogram was constructed according to predictive factors
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3.4. FZEFMERB TN

I 2 ROC HiZk, % 414 BB (1) 50l G 0 d-A7 VA (] 4), 45 REoR: YIZREE AUC 4 0.858,
BB N 0.757, BUKIE N 73.57%; H557 %N 83.33%; A HBIGIER ] Bootstrap ik, MR AAEE BEA L
W R REARE A (1) 804 . 13847 1000 % Bootstrap A, 53R G R: AL AUC 2y 0.798, #iM{E 4 0.608,
BURRE Ty 91.50%, 75N 58.33% (41 5), 45 AL A TR AL HAT B I TN BE . 51 e B FROMI A 2L 1Y)
C-index {69 0.794, Ui AR BAG BT 1) 70 HE 5
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Figure 4. ROC curve of training group
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Figure 5. ROC curve of testing group
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AHEFHHRIER K LASSO [R50 45 IR A 204 BMIL iR K/, ER JIRAS. HER ARE.
o B DY IR 80T 5 NAC J& bsT RBAESS, BASHEE (P < 0.05). Fbix-t/NHEEY
A[YEN NAC Ja N BMLI 77 20 T R 2 . BRI AUC K C-index E BRI [X 43 FEAE AT, AR 40
HRER R, AN LR B SCREENIRIRS %

i AT R 20 AU B AR T A E T AL B AT O T e, (R 9 R R L A IR A 1) A
HIRALRILI AT REME . B AT NAC J7 R0 7570 32 B FE I AR UPAd A8 B 22 0 A o i B 58 & 22 (CR)
BN A NAC AR 455, NAC J53k13 pCR LA B3l B A B A TS, U3 = FIMm
HER-2 [ 14 FLARE 5 [9]. BRI FEAG 25 2 47 B NAC N b, (HIX 75 578 NAC J& IR AR 1)
PR JEHEAT, XF NAC I7 3PP BAT W o 1, TG vk B J01 5 W 5 Sk 245 40 ) e e T B A7 7 R o
MG ARG B T7E NAC FIAVEAS b7 OB, RAITE R B, IR ERIEIT R 4A HEE,
T G X T NI B PR AR N B 25, REVRIVRIT I L. TR, R R M 3 R S R
IR, ARSI IR A A 1Az A e A, AT S M LRI R R TRE [10] 0 B3R 2 AR AS A2 AL B il Bhig
T JG pCR MBI AW HR[11]. BEAERIB AR, MEBERIKRIA S5 pCR 240K, ER BHME/MHER-2 B
P ) pCR ZAE] 20%, 1M — 1AL H 1) pCR Z ik 30%~40% [12]. fEFHbT RS, AR5+
o3 T () LI B AT U ME AR 2 3 2 [13] . AR 2 N[141%F 563 78252 4~8 A& #i i Bhibyr
FFLIR S BB AT T F 7T, 45 R IR 2 AR A PEHER-2 BA 1% 3 A (HR-/HER-2-) . HER-2+ V. %4 Il HR+/HER-2-
T 3 1R pCR 2437100 38.9%. 17.9%H1 8.3%, ZE A Gtit¥ & X (P <0.001); ZHESHTE~N, 7T
WAL pCR B LMK &, - HAE HR+/HER-2-TE A 1, Ki-67 mRiA 4 (Ki-67 > 20%)ff) pCR Z i i (P
= 0.004); Z5HR K HER-2+F1 HR-/HER-2-W. &4 FE & B v X NAC AR i B4, 7£ HR+/HER-2-1F4Y
H, Ki-67 Rk I B AR 52 ad TR BT . AL, FLARE 27 BT AR NAC SR T30 AL
RBATRETT RS %

AR —E R R, BT SO R T . w R — R R R s RN T W R
FLHER T, AHEFCIEEL T BRG] AP G, HONSRAOEE T, BRE AR ST,
NIEIIREA R, 2 R EFEN, AT A0 ATRETERE SRR 2T 7T 45 SR B HER M K T S

A T [ U 23 AT I R B 5% R 31 5 Bl Bhia T 7 JE T AR G, 3R SR A BT A RO DR
MSEIT R T, BESLImR TR AL, O 5 2 IR IR TG ST S F AR T AR BRI ks R 2%, AR o3
AT B FARJEWITIT B IPAS SR AL T — AN T EERREE . 7EXT LB B AT IR R T 7, ml i i
HOBAR BIR YT B2 2 AN, Rk — B IO P BT BhIR T T R D AR YT OB K F
AR 7 %

&E 3k
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