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Combination of Shear-wave elastography and Ki-67 index

for predicting the neoadjuvant chemotherapy pathological

response evaluated by Miller-Panye grade in patients with
breast cancer

MA Yufeng', ZHANG Xin', ZHANG Wei', YIN Zhongbo”
(1. Department of Functional Exam; 2. Department of Pathology, General Hospital of Fuxin Mining Industry Group, Fuxin Liaoning 123000, China)

Abstract Objective: To discuss the combination of shear-wave (SWE) and Ki-67 index for predicting the pathological
response to neoadjuvant chemotherapy (NAC) in patients with breast cancer. Methods: Sixty eligible patients

with breast cancer were consecutively included. The mean and maximum stiffness of breast cancer were evaluated
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by SWE before biopsy, one NAC cycle after the first and the second cycle of NAC. The relative change of SWE
readings after first and second cycle was also considered as the variables [AE(t1), AE(t2)]. Pathologic response
as the golden standard was classified according to Miller-Panye grade protocol. Based on the linear regression
model PredRCB = 4.449 + 3.617 x AEmean(t2) — 0.026 x Ki-67, The new index PredRCB was obtained for each
tumor. The predictive diagnostic performances of SWE parameters, Ki-67 and predRCB were compared by area
under receiver operation characteristic and its 95% confidence interval. Results: The AEmean(t2) and Ki-67
showed significantly better diagnostic performance than other parameters in the predicting favorable pathological
response and resistance to NAC, respectively. However, Pearson correlation analysis showed that the correlation
between AEmean(t2) and Ki-67 index was significantly weak (r=-0.38, P<0.01). Furthermore, Z test indicated
that the predRCB showed better overall diagnostic performances than SWE parameters and Ki-67 alone (P<0.05).

Conclusion: The combination of SWE and Ki-67 index can improve overall predictive diagnostic efficiency of

NAC pathological responses evaluated by Miller-Panye grade classification.
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F1 YIRS B R Ki-678 BE TN 2L BRENAC/E iR 2 R R AJROCH 2k T EFR
Table 1 Area under ROC of the SWE parameters and Ki-67 index for predicting pathological response to neoadjuvant

chemotherapy in breast cancers

- (e : 3 3L o7 1 Eiji‘
AUC (95%CI) FrifEiR P* AUC (95%CI) FrifErR Iz

EO, ... 0.77 (0.65~0.87) 0.07 <0.01 0.80 (0.48~0.73) 0.06 <0.01
EO, 0.77 (0.65~0.87) 0.07 <0.01 0.84 (0.73~0.91) 0.04 <0.01
El,.. 0.85(0.74~0.93) 0.06 <0.01 0.84 (0.73~0.92) 0.0 <0.01
El,.. 0.79 (0.67~0.88) 0.06 <0.01 0.84 (0.73~0.92) 0.05 <0.01
B2, 0.85 (0.74~0.93) 0.05 <0.01 0.85 (0.74~0.93) 0.05 <0.01
E2,. 0.80 (0.68~0.89) 0.06 <0.01 0.83 (0.71~0.91) 0.05 <0.01
AE,..(t1) 0.90 (0.81~0.96) 0.04 <0.01 0.85(0.73~0.93) 0.05 <0.01
AE, (t1) 0.74 (0.61~0.84) 0.07 <0.01 0.66 (0.52~0.77) 0.07 0.04
AE,..(t2) 0.91 (0.82~0.97) 0.03 <0.01 0.86 (0.75~0.94) 0.05 <0.01
AE,_ (t2) 0.74 (0.62~0.85) 0.07 <0.01 0.65 (0.52~0.77) 0.04 0.05
Ki-67 0.87 (0.76~0.94) 0.04 <0.01 0.87 (0.76~0.94) 0.05 <0.01

LA HAUC=0.5H1 1AL .
*Compare with the null hypothesis test for AUC =0.5.

1EE, %, 50%, RIERMEATGNIREI VBN GERLRE _WTARENHEE

Figure 1 Representative SWE dynamic change of a 50-year-old breast cancer woman with resistance at baseline and the second cycle of NAC
(A) 25 305 A i B U0 2 SF 2 1 F- 32 i B2 04 $8.5 kP, Fie AR BE 24229.6 kPas (B) 5 — U H Al B A7 ol 401 B 11 e 5¥ 2 1
41T BE S 44.8 kPa, e K AT BE 47178.6 kPa. Ki-674850°430% , A A PredRCB A712.8223 4ifi B LI 5 Miller-Panye 32 H7
B/ N ESR

(A) SWE image before biopsy showed that the mean and maximum stiffness were $8.5 kPa and 229.6 kPa, respectively. (B) The stiffness of the
tumor decreased after the second cycle of NAC. The mean and maximum stiffness were 44.8 and 178.6 kPa, respectively. Ki-67 index was 30%.

Accordingly, PredRCB was 2.822 Miller-Panye grade was grade 1, suggesting resistance to NAC.
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Figure 2 Representative SWE dynamic change of a 50-year-old breast cancer woman with pCR at baseline and the second cycle of NAC
(A) 25 35 G 0 e s P F) - 2 B 2 04928.6 kP, fi KB E 983.7 kPas (B) 5 BT BIAL) T i BT U s (- 24 B 2 Sy
20.5kPa, B R H60.7 kPa; AHM fPredRCB 4 1.865:5 % i1k J5 Miller-Panye /3 4% J15%% , #27RpCR.

(A) SWE image before biopsy showed that the mean and maximum stiffness were 28.6 and 83.7 kPa, respectively; (B) Stiffness of the tumor
decreased after the second cycle of NAC. The mean and maximum stiffness were 20.5 and 60.7 kPa, respectively. Ki-67 index was 60%.

Accordingly, PredRCB was 1.865 Miller-Panye grade was grade S, suggesting a pCR.
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Figure 3 Receiver operating characteristic curve of Ki-67, A Emean(t2) and predRCB for predicting the pathological response to

neoadjuvant chemotherapy, respectively

(A) Ki-67, AE,...(t2) FlpredRCBIIMNAC)G HGHRE 2 N Pk B AFIIROCHTZ ;. (B) Ki-67, AE,,..(t2) FpredRCB IR IINAC)S it 245
IROCIHHIZE .

(A) ROC curve of Ki-67, AE,,,(t2) and predRCB for predicting the favourable response to NAC; (B) ROC curve of Ki-67, AE,,,(t2)
and predRCB for predicting the resistance to NAC.
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