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AP A e PR B S 1 51 T A4 B
HER2PA 4 2L B2 NAC IS pCREY TR

FOrIA, BEREMN, R 4, PO, T I, FmEW, THFE
PR R RS2 — MR EEBels A2 W), Y195 Bt 210029

[(WZE] B8 ST USSR RRE 9 2 BT /RN AR B AR 73242 (human epidermal growth factor
receptor 2, HER2 ) FHMEFLARE HiEBIfLIT (neoadjuvant chemotherapy, NAC) JEiRFRE5E & 52 f# ( pathologic complete
response, pCR) FITMME. Fik: BIEHIFH7202241 H—20234E8 H TRI st EE R K2 — W B ER LA S S T
2R RS K2 W HER2 PHE H 42252 81 N A CHYZLIRIE B G IR PR, T A NACIT AT M LR 2 RAR TR A
TP AR AR A 250, RIEMiller-Payne 32, B35 Wi 258 2 92% (pCR) 4 5ARMM %8 22 (non-
pCR) #H. SR FH R 6 K 56/ Fishe o B ABE 2R A6 96 43 A7 1 2L 583 s PR B2 WERE . BB R S iR IE I 22 5% 0 SR — e
logistic 194347 i HER 2 BH M= FL AR p CR A A 7 TN R 22, I 37 S 2 [ w] (AL AH DGR 3 X pCRIG T AL e . 455 b
AL103BI A, HAPpCRASIH], non-pCRAIS2(Y., WL ZE MR I ARG BLAERAAE h b B2y 40 3 (°=12.266,
P<<0.001) AU FRAF A A FIINAC/H Rl — ik i K2k R AD,, AD,. AD,. AD; (t=-2.760, P=0.007;
t==2.557, P=0.012; t=-4.006, P<<0.001; r=—2.872, P=0.005) SEBAELFRKAV,. AV,. AV,. AV, (t=4.167,
P<<0.001; Z=-3.443, P<<0.001; Z=-4.518, P<<0.001; Z=-3.708, P<C0.001) LLX 5544 FI s i 7B /1848 ( resistance
index, RI) . #B6AJEHAMIRRI, 5584 AN R RIAE M2 8 4 ) 22 F A G2+ 8 X (Z=-2.108, P=0.035; Z=-2.386,
P=0.017; Z=-3.708, P<<0.001) . —JtlogisticllId/#i7~: MsrF43% (OR=0.15, 95% CI 0.03~0.64, P=0.005) %52
JHIINAC)E MR TR L2 A 1V, (OR=121.47, 95% CI 4.25~3 468.72, P=0.010) JyHER2FAM:FL I B ENAC)T pCRIK il
MEMHEE (P<0.05) o BEAMEEINL RIRR, 2RI Z % TAERHE (receiver operating characteristic, ROC ) i
2 F ML (area under curve, AUC) 0.82 (95% CI 0.74~0.91) , RIE N85%, HiFtJE NT5%, WHERE Rk th L/ br
(decision curve analysis, DCA ) 4R AL MG RITAL T 160G RAFAIBMMA . 858 BSBGRIAERRIE SN2 KT /3R
XTHER2FHPEFLIRFEENACIT pCRA RAFHI T8, A B FHER2BHMEZLIEENACIS SLI697 77 2 IR R DL
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The predictive value of nomogram scoring model based on ultrasound and clinicopathological features to predict
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[ Abstract | Objective: To investigate the predictive value of a scoring model based on conventional ultrasound combined with
clinicopathological features for pathologic complete response (pCR) in human epidermal growth factor receptor 2 (HER2) positive
breast cancer after neoadjuvant chemotherapy (NAC). Methods: A retrospective analysis was performed in patients who confirmed
as HER2 positive breast cancer by ultrasound-guided coarse needle biopsies and followed by eight cycles of NAC from January 2022
to August 2023 in The First Affiliated Hospital of Nanjing Medical University. According to the Miller-Payne grading system, the
patients were divided into pathological complete response (pCR) group and non-pathological complete response (non-pCR) group.

The differences of clinical and pathological data and ultrasound imaging features between the two groups were analyzed by ¢ test or y*/
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Fisher test. Multivariate regression analysis was used to determine the independent predictors of pCR in HER2 positive breast cancer,
and a nomogram was established to visualize the predictive efficacy of related factors for pCR. Results: A total of 103 patients were
included, 51 in the pCR group and 52 in the non-pCR group. Univariate analysis revealed significant differences between pCR and
non-pCR groups regarding tumor molecular classification (y’=12.266, P<<0.001), as well as the ultrasound features including the rate
of longest diameter change A D,, AD,, AD,, A D (t=-2.760, P=0.007; t=-2.557, P=0.012; t=-4.006, P<<0.001; t=—2.872, P=0.005)
and volume change rate AV,, AV,, AV, AV, (t=4.167, P<<0.001; Z=-3.443, P<<0.001; Z=—4.518, P<<0.001; Z=-3.708, P<<0.001)
along with resistance index (RI) measurements in the 4th, the 6th and the 8th cycle (Z=-2.108, P=0.035; Z=-2.386, P=0.017;
Z=-3.708, P<<(0.001). Multivariate analysis showed that tumor molecular type (OR=0.15, 95% CI 0.03-0.64, P=0.005) and tumor
volume change rate after the second cycle of NAC AV, (OR=121.47, 95% CI 4.25-3468.72, P=0.010) were independent predictors
of pCR in HER?2 positive breast cancer after NAC (P<<0.05). The area under the receiver operating characteristic (ROC) curve (AUC)
of the nomogram model was 0.82 (95% CI 0.74-0.91), the sensitivity was 85%, and the specificity was 75%. Calibration chart and
decision curve analysis (DCA) showed it has good application value in clinical evaluation. Conclusion: The developed nomogram
scoring model integrating ultrasound and clinicopathological features demonstrates strong predictive potential for identifying pCR
among HER?2 positive breast cancer patients post-NAC, thereby offering valuable insights into subsequent treatment decisions.

[ Key words | Breast cancer; Ultrasound; Human epidermal growth factor receptor 2; Neoadjuvant chemotherapy; Pathological

complete response; Nomogram

NREAKHETF 22 (human epidermal
growth factor receptor 2, HER2 ) PHP:ZL A2
FUBRRE A > —, 520%~25% "', HA B
FEWE L RESR IR L ST ERA YT B
HWBEYF (neoadjuvant chemotherapy, NAC)
C A HER2 B L R i R BTAR EIR T TR Z
— R TSR I R IS, R
HA B B R Bil2A 5E 2% % (pathological complete
response, pCR) F ' SR, JoEkikFIpCRIY
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WY, BEE R LLAS23 (Ji%R4~13 MHz )
TEFLRBEATT AT ERAE . IR B YR A R
B, WF EA TR BTG . KAy
RBURIEIOE . R Ko B R
. JEOT ARSI, A2
A3 7 I B P I 3 R B T 8 4K (resistant
index, RI) .
123 AmEFFAE

R fo i 2H 24k 2 Gl (0, 45 2R 3RS b I 19 93
TRl FMRBER R 21K (estrogen receptor,
ER) | 22 EZIK (progesterone receptor, PR )
PLAHER2 I ZRIKTE L, K HER2 FH M FL g8 73
R Z K (hormone receptor, HR ) FAY: (ER
FMPREAYE ) HER2FAMEFHR Y ( ERFI/EPR
FHPE ) HER2PHPE. HRBHMEE SR = 1% i
AR N BRI B2 B R 24k 17 . HER2
FAIMG O DS CIFEAI 4228 ( fluorescence in situ
hybridization, FISH) JIWidris "’ . 3+KHER2
PHPE; 0ml 1+ AHER2BIME; #5472+, FISHAGM
LR DU R P B OV HER2BH I, R B4 10
HER2TE . ARAENACE A5 T AR 3545 195 B
g PIMiller-Payne sy 2% S SIS RRUE,
SZCHpCR, HA AR 58 2 22 f% (non-
pathological complete response, non-pCR ) .
124 |REZEBBREACES &

e kKA (D), BT T A
WEBDE KR, ARG B BRAAR A 25 I e A ]
[RR (V) =L TR x 246178 x ifate x /6 |
LT ) A AN FIINACS il —

Skt AR A (AD) KRBV LA (AY)
AD2/4/6/8: (DNACﬁﬁ_D2/4/6/8/DNACﬁ',]) X 100%’ A V2/4/6/8:
( VNACﬁﬁ_ Vawes/ VNACEﬁ) x 100%.
1.3 SEitFabiE

K HISPSS 26,05 i B4 X B bl 47 0 b
AR TR TERT A IE S H DAY + sERoR
Y1) Fe R FH ST FEAR K 5 5 A4 & IE S 40 Ai
T, UM (P, Pys) Fon, AR EHCK HIMann-
Whitney Ui, iHECRELIn (%) FRox, A
[] 458 R FH K 36/ Fisher A% B AR AG 5 . R

BRI Z R T logisticlnl H 43 BT G 9 2 26 1]
IR R B ARAE S kb A R . W Z &R
S EIEERFARITEE XL (P<0.05) K5
br, s A& TAERHE (receiver operating
characteristic, ROC ) HiZEPF-Hr AR A AR5 fE
i FHR#K A4 ( Version 4.2.2, https://www.R-project.
org ) FA 7 KA I A B 2R REAE 9 51 4k [B] K
Ko 2k BUHER 2 BHME FLIRENACIS pCR .
PR £ 53 H1 (decision curve analysis,
DCA ) P A B RCRE S R S

2 % R

21 gk, REBESHBREZESWT

ARSI HEBRAR HE R L8 A 10341
B (K1) , 43 MpCR (5141) Hnon-pCR (52
) WidH . A Bk, Fik24~69%
HJAERY (49.03+£10.72) %

— | LU L
8/~ JHHINAC HER2 P (n=3)
FE R (n=138)
Jibga (A FR T R
Helg: B (n=14)
8RN
(n=10)
A B AN % 22kt
(n=103) — (n=8)

R EIAE L R AL | AR B 5 G
(pCR) (non-pCR )

(n=51) (n=52)

E1 #SRigHRER

AR ZE M 455 i 7R non-pCRAH i Bk 4343 4
HRPFHPEHER2 B He A8l 5 FpCRAL, dHIRI2E 554
Gt FE X (P<0.05, #1) . KWEFH. AL
g0 FHEL . NACHT S LA ] 26549 (1) FH A8 7
HEFEhERH TGRS (P>005, &) .



596 EWrH, A5 TR R B REAE 14 51 2k BT 43 OB S HER 2 B 2L R N A C I pCR ) T30 4 (L
1 pCRASnon-pCRAZAHIGERRIFEER BEEZNTER
n (%)
28 pCR4 (n=51) non-pCR4 (n=52) Eiaan -y PI
AR Y Fs 50.80 + 10.28 47.29 +10.96 t=-1.678 0.096
KIS 7=0.000 1.000
T 49 (96.08) 50 (96.15)
A 2(3.92) 2(3.85)
EERY 7=0.092 0.762
Fdfi 2 23 (45.10) 25 (48.08)
Oz 28 (54.90) 27 (51.92)
TRl 27=12.266 <0.001
HRBAPEHER2BH M 29 (56.86) 12 (23.08)
HR FHEHER2 FH 22 (43.14) 40 (76.92)
Ki-6 A8 4L Tts 46.08 = 15.98 44.00 = 18.70 =—0.606 0.546
NACH% 7=1.086 0.592
BAHEAS 45 (88.24) 43 (82.69)
B 3(5.88) 3(5.77)
E 7 3(5.88) 6 (11.54)
e 259 1=1476 0.600
g 3(5.88) 5(9.62)
ELA 0 (0.00) 1(1.92)
prEit) 48 (94.12) 46 (88.46)
22 BEBFIREZRNSNER AV,., AV,. AVy. AVLIREBARIIAIMERI, 45

2 A 1 B 15 2 R

K2, BINRHER  6JAWIMERRL, S8 AW R RIZE S A Ge it 0

BB AERAE TP R R INACE [ —pitk il X (P<<0.05, #£2) . HopB A REE M 4LE
AR AD,, AD,. ADs, ADSSHRBUVERAR  [BIZEREHLT L (P>0.05, %2) .

E2 #BFEG (EBE, ki, 415, ZMREMR ) BEEK
A, B: WU A, MR H3MRLRER s C. D RO M A A i Sl RUR A
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%2 pCRASnoN-pCRAZHBEIFMELRENTER

n (%)

S8 pCR#A (n=51) non-pCRZ (n=52) Fitht Pl
NACHI M HIEA 7=0.000 1.000

FL) 1(1.96) 1(1.92)

ASHLN] 50 (98.04) 51 (98.08)
NACHTh R E47F B2 ik 7=1.173 0.279

i 40 (78.43) 45 (86.54)

= 11 (21.57) 7 (13.46)
NACH M 2% 7=2.537 0.111

5 6 (11.76) 1(1.92)

= 45 (88.24) 51 (98.08)
NACTHMHE Jr [l 75 £=1.026 0.311

ENLE 38 (74.51) 43 (82.69)

e 13 (25.49) 9 (17.31)
NACH{ RN 54k 7=0.617 0.432

T 14 (27.45) 18 (34.62)

f 37 (72.55) 34 (65.38)
NACHIRI M ( Py, Pys) 0.74 (0.67, 0.78) 0.72 (0.68, 0.78) 7=-0.397 0.691
AD, Xts 0.26+0.19 0.16+0.18 =-2.760 0.007
AV, X=xs 0.70 + 0.21 0.50 +0.28 =-4.167 <0.001
R, x#s 0.63+0.15 0.66 +0.11 =0.924 0.359
AD, X=%s 0.43+0.23 0.320.24 =-2.557 0.012
AV, M (Py, Py) 0.88 (0.81, 0.93) 0.76 (0.65, 0.88) 7=-3.443 <0.001
RI, M (Py, Py) 0.58 (0.00, 0.69) 0.64 (0.57, 0.73) 7=-2.108 0.035
ADs X*s 0.56+0.18 0.38 +0.26 =—4.006 <0.001
AV, M (Py, Py) 0.96 (0.90, 0.98) 0.80 (0.68, 0.93) Z=-4518 <0.001
Rl M (Py, Py) 0.47 (0.00, 0.67) 0.61 (0.51, 0.72) 7=-2.386 0.017
ADy Xts 0.60 +0.21 0.47 +0.26 =-2.872 0.005
AVy M (Py, P) 0.97 (0.92, 0.98) 0.86 (0.76, 0.96) 7=-3.708 <0.001
Rl M (Py, Pi) 0.00 (0.00, 0.66) 0.61 (0.00, 0.71) 7=-2.526 0.012

2.3 jtlogisticEJFA4 45 R
“Jtlogisticm H AR . s+ 53 A
(OR=0.15, 95% CI 0.03~0.64 ) K552 )&
NACJG MR FIAE LR AV, (OR=121.47,
95% CI 4.25~3 468.72 ) NHER2[HM: B ENAC
JapCRIYMA MK % (P<0.05, £3) . M
HEEA BN R ROCH &S R Bon, &

Wi {E 40.623, HHZE N AL (area under curve,

AUC) }0.82 (95% CI 0.74~0.91) , #1M{f
JEH85% (95% CI 75%~94% ) , FrSpE N
75% (95% CI 63%~86% ) , ERAE N80%
(95% CI 71%~87% ) , FHPETMI{EO0.77 (95%
CI 0.66~0.88) , BAMEFMEO0.83 (95% CI
0.72~0.94 ) , ZPEFE%60% (E3) o
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%3 pCRZASnon-pCRA = JtlogisticEl T # 45 R

AAS [EIEER Frifeiz VAlE PlH OR (95% CI)
AV, 4.80 1.71 2.81 0.005 121.47 (4.25~3 468.72)
AV, 3.96 2.63 1.51 0.132 52.39 (0.30~9 067.46 )
574y RIHR FHPEHER2 P -1.92 0.75 -2.57 0.010 0.15 (0.03~0.64 )
1.0 104
A IERE P=<0.001
0.84
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3 0.6 y
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~ 0.2
2.4 &L EFNERRIE T 0.1
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B FINOAH ! FINeoALTTO ' #5%, #4
UESE T NACJHpCRW] I 2 1B Tos A= A7 A LB
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W O e R A7 25 FR A, A B AT B i R I IR
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BEAERIFS 20 R, LRI P B 2 4 75
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AT 5 K HpCR, REFENSABP B-27#F5% 1) |
NeoSphereF5t |77 Sl FIRESEIE . 2R R
FRifE G SV R AR, R LA e
G IR JR i N £ . Giuliano%5: 281 B8
RBFSY & B0, HRFIHER24: S (40155 5 38 IR 1E
EZATAEERE X . ERALE S BOSHER2 . 3 J2
HERETFZEL ARG ZEEERKE T 128G
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N MR YT B 55 B A B R 7E HR BH 4 2L
Ji g v SN RRARG s HER23A 0] LASE i 34006 7 f
SRR AT RORCR L HI, fEHR
HER2 [HYEZL R A7 /e HR A5 53 5 S HER 25
S P A AR, BN S AT 2 IR YT A
REITRCR KA, TR T R TR T HoAth 47 S 784 (1)
258 I R K it 2B

AW PR KA AR AN ACH R )
GARRIE, 0 IS BTG A JE Y
NACJG MBI K/, JEZS L A . P [l L
K g R 4 e AR IR AR . S EE L
W, ARSI, GRS M. BEAE
BEgE 0 KW, RN S LR R B NACR 3K
FEpCRIMST ARG . 75 A6 2 RE A5 TN 12t 7 B kR
N, G E A A T AL B4 AR R/ IR e A 1
Ivi] FsF i % 30 2k WL ML 300 1 2 8 R R Il S 40
AR IR AR Ak . NACIE B AR sh2s i
B, TR E B EH A FINACKE S A N A
JE— BRI PR e B SR R T R
PEMARMEL T (response evaluation criteria in solid

tumors version 1.1, RECIST 1.1) "*°' %5 &kt
ATV, LRI RIS BT A ki K AR R Y
Ak, T RRARST B AHIRYIT ROV . SRTMRECIST
VABRAEA 5 A 35 2 1) SRR PPAR 7 3k, Bk =4t
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bro AXS% LRbEE ST B ENACKHA
J G M3 R e AR 1k, Al MR AR, N
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0L, SR RO 3 . A5 e IR A~
NACEIH G I e K AR AR AL R AR B 2R 4R
HpCRIGHHICH R, Hrh 52 A INACIT I P f4
HARAL R AV, BRI HER2 FHYEFL RN AC 3k
THpCRIYIM . R Z o A5 IR — e R R i 1 A~
JAMINACIS , AV, A&7k NACIAYT J5 2 1)
N R R, ARG pCRATAEPE TR, SRR
AL N R TS 8% . GeparTriobfsy |7
R IRVAS JE J5 8 i Bh iR 97 5 JC N 2 A 4G
AL LIPS0 E it Ay 2 € L I
HER2 PH M FLRRIE B By 240 RPN e AR F
TE A B HNACT EAHEBAN 407 22 5 pCRFEE 5
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W (20224F R ) ) U RaREE, e T
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A rh PN AR LA AU P AR IR s B R}
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PR

AW FRAFAE—E R R . PR AR R
A R AEE R ERF ST, BRI R — 2
PEB (e . TEAR T L i IR 3 2 JR A WOk,
BT TR AR T A S 0 S A MR
1T . WIERARMERSERITTINERE, 4562
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