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[ Abstract] Background and purpose: Neoadjuvant chemotherapy (NAC) has become the standard treatment method for locally
advanced breast cancer. In 2018, researchers established a multivariate predictive model for predicting the probability of axillary
complete response (ypN,) after NAC in patients with clinical axillary lymph node positive (cN,) disease. This study aimed to
evaluate the related factors of ypN, after NAC, and to verify and modify the Olga Kantor predictive model for breast cancer patients.
Methods: A total of 350 consecutive node-positive breast cancer patients who received axillary lymph node dissection (ALND) after

NAC in Shandong Cancer Hospital Affiliated to Shandong University were retrospectively analyzed. As the pathological evaluation
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of the primary breast tumor response in the Olga Kantor model could not be used for preoperative prediction of ypN,, preoperative
image after NAC was incorporated in our study as a surrogate to modify this model. Independent predictive factors were analyzed
both in the validation model and the modification model, and the predictive accuracy was assessed by the area under receiver
operating characteristic (ROC) curve (AUC) in the two models. Results: Age, molecular subtype, Ki-67 and pathological extent
of breast tumor response were independent predictors of ypN, in the validation model, while age, molecular subtype and clinical
extent of breast tumor response were independent predictors in the modification model (P<0.05, respectively). The validation and
modification models achieved the AUC of 0.788 and 0.782, respectively (P>0.05). In the modification model, patients with predictive
score <3, 4-7 and =8 reached ypN, rates of 2.5% (1/40), 22.4% (51/228) and 68.3% (56/82), respectively. Conclusion: Olga Kantor
model could accurately predict ypN, after NAC, and our modification model could reach the same predictive power but was more
in line with clinical practice, which could provide a reasonable support for patient selection for sentinel lymph node biopsy (SLNB)
after NAC. ALND is suggested in patients with score <3, SLNB is suitable for patients with score 4-7, and SLNB is recommended
to patients with score =8.
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Tab.1 Olga Kantor predictive model score calculation

Variable Assigned point score
Agelyear
=50 1.0
<50 1.5
Molecular subtype
HR(+)/HER2(-) 1.0
HR(-)/HER2(-) 3.0
HR(+)/HER2(+) 4.0
HR(-)/HER2(+) 5.0

Tumor grade
Gradel/2 1.0
Grade 3 1.5
Tumor histology
Lobular/mixed 1.0
Ductal 1.5
Clinical N stage
cN,/N; 1.0
cN, 1.5

Breast tumor response

No response 0

Partial tumor response 2.0

Complete tumor response 4.0
Total* 5.0-15.0

HR: Hormone receptor; HER2: Human epidermal growth factor
receptor; : The model was adjusted to a 1-10 numeric scale by
subtracting 5 from the total score
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Tab.2 Correlation factor analysis of ypN,

Variable ypN, case n No ypN, case n P value
No. of patients 108 242
Agel/year 0.009
=50 40 126
<50 68 116
Menopause 0.326
Yes 43 110
No 65 132
Molecular subtype 0.000
HR(+)/HER2(-) 32 135
HR(-)/HER2(-) 23 28
HR(+)/HER2(+) 24 46
HR(-)/HER2(+) 29 33
Ki-67 0.003
<14% 7 45
=14% 101 197

Tumor grade

G172 54 161
G3 54 81
Tumor histology
Lobular/mixed 9 23
Ductal 99 219
Clinical N stage 0.477
cN; 51 115
cN, 32 59
cN; 25 68
Clinical T stage 0.318
cT, 11 24
cT, 56 114
cT; 20 35
cT, 21 69
Clinical tumor response 0.000
No response 0 42
Partial tumor response 51 180
Complete tumor response 57 20
Pathological tumor response 0.000
No response 2 41
Partial tumor response 54 193

Complete tumor response 52 8
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Tab.3 Logistic analysis of validation modification model

95% CI
Variable B SE P value OR
Lower Upper
Validation and model
Age 2.056 0.611 0.001 7.812 2.360 25.856
Molecular subtype 0.311 0.093 0.001 1.364 1.137 1.637
Ki-67 1.189 0.526 0.024 3.282 1.171 9.220
Tumor grade -0.071 0.610 0.907 0.931 0.282 3.077
Pathological tumor response 1.474 0.194 0.000 4.366 2.986 6.386
Constant -8.608 1.297 0.000 0.000
Modification model
Age 2.011 0.599 0.001 7.469 2.310 24.151
Molecular subtype 0.342 0.092 0.000 1.407 1.174 1.686
Ki-67 0.840 0.489 0.086 2316 0.889 6.036
Tumor grade -0.214 0.609 0.726 0.808 0.245 2.663
Clinical tumor response 1.221 0.157 0.000 3.390 2.492 4.610
Constant -7.720 1.200 0.000 0.000
R4 FATEESESIEFYpN AL G
Tab.4 Model score and ypN,
ypN, case n ypNy/%
Total Model score
Validation Modification Validation Modification
5.0-5.5 1 0 0 0.0 0.0
6.0-6.5 2 1 0 4.8 0.0
7.0-7.5 3 1 1 42 5.0
8.0-8.5 4 16 16 14.8 15.2
9.0-9.5 5 3 3 23.1 17.6
10.0-10.5 6 18 18 32.7 30.0
11.0-11.5 7 18 14 333 30.4
12.0-12.5 8 24 26 60.0 61.9
13.0-13.5 9 14 17 82.4 73.9
14.0-15.0 10 13 13 81.2 76.5
90 901 ;
80 M Validation model 80 m Testing Sohiort
= . 4 Validation cohort
Ec 70 { ™ Modification model E° 70
£ 60 S 601
& 50 g 50
£ g
§ 404 8 401
g 30y £ 304
20 204
10 104
0 A 0-
I &2 3 4 5 & 7 & 3 1d 1 2 3 4 5 6 7 8 9 10
Model score Model score
1 AT A B 2 Olga Kantorflll#&E) S ka5

Fig. 1 General trend in validation and modification model Fig. 2 General trend in Olga Kantor predictive model
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Fig.3 ROC curve for validation and modification model
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