[bookmark: _Hlk66795886]Supplementary table 1. Definitions divided into four groups in this study.
	Group
	Definition

	HH-NLR group
	Both NLR before and after operation was higher than the cutoff value

	HL-NLR group
	Preoperative NLR was higher than the cutoff value, but postoperative NLR was below the cutoff value

	LH-NLR group
	Preoperative NLR was lower than the cutoff value, but postoperative NLR was higher the cutoff value

	LL-NLR group
	Both NLR before and after operation was lower than the cutoff value


NLR: neutrophil–lymphocyte ratio.



Supplementary table 2. Correlation between intrinsic subtype and clinicopathological features.
	Parameters
	Intrinsic subtype (n = 178)

	
	HR+HER2-BC
(n = 97)
	Not HR+HER2-BC
(n = 81)
	p value

	Age (years old)
   ≤ 60
   > 60
	
70 (72.2 %)
27 (27.8 %)
	
46 (56.8 %)
35 (43.2 %)
	0.032

	Tumor size (mm)
   ≤ 20.0
   > 20.0
	
49 (50.5 %)
48 (49.5 %)
	
37 (45.7 %)
44 (54.3 %)
	0.520

	Pathological lymph node metastasis
   Negative (Including micrometastasis)
   Positive
	
29 (29.9 %)
68 (70.1 %)
	
57 (70.4 %)
24 (29.6 %)
	<0.001

	Estrogen receptor
   Negative
   Positive
	
4 (4.1 %)
93 (95.9 %)
	
57 (70.4 %)
24 (29.6 %)
	<0.001

	Progesterone receptor
   Negative
   Positive
	
39 (40.2 %)
58 (59.8 %)
	
69 (85.2 %)
12 (14.8 %)
	<0.001

	Ki67
   ≤20 %
   >20 %
	
63 (64.9 %)
34 (35.1 %)
	
35 (43.2 %)
46 (56.8 %)
	0.004

	Surgical treatment
   Breast conserving treatment
   Mastectomy
	
46 (47.4 %)
51 (52.6 %)
	
30 (37.0 %)
51 (63.0 %)
	0.163

	Lymphatic invasion
   ly0
 ly1
	
31 (32.0 %)
66 (68.0 %)
	
51 (63.0 %)
30 (37.0 %)
	<0.001

	Venous invasion
   v0
   v1
	
75 (77.3 %)
22 (22.7 %)
	
72 (88.9 %)
9 (11.1 %)
	0.043

	Nuclear grade
   1, 2
   3
	
65 (67.0 %)
32 (33.0 %)
	
42 (51.9 %)
39 (48.1 %)
	0.040

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab)
   TC (± Trastuzumab)
	
46 (47.4 %)
51 (52.6 %)
	
47 (58.0 %)
34 (42.0 %)
	0.158

	Preoperative NLR
   Low
   High
	
83 (85.6 %)
14 (14.4 %)
	
71 (87.7 %)
10 (12.3 %)
	0.685

	Postoperative NLR
   Low
   High
	
76 (78.4 %)
21 (21.6 %)
	
69 (85.2 %)
12 (14.8 %)
	0.243


HER2: human epidermal growth factor receptor 2. hormone receptor: HR. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide. NLR: neutrophil–lymphocyte ratio.





[bookmark: _Hlk32414787]Supplementary table 3. Correlation between preoperative / postoperative NLR and clinicopathological features.
	Parameters
	Preoperative NLR (n = 178)
	Postoperative NLR (n = 178)

	
	Low
(n = 154)
	High
(n = 24)
	p value
	Low
 (n = 145)
	High
 (n = 33)
	p value

	Age (years old)
   ≤ 60
   > 60
	
100 (64.9 %)
54 (35.1 %)
	
16 (66.7 %)
8 (33.3 %)
	0.868
	
92 (63.4 %)
53 (36.6 %)
	
24 (72.7 %)
9 (27.3 %)
	0.313

	Tumor size (mm)
   ≤ 20.0
   > 20.0
	
77 (50.0 %)
77 (50.0 %)
	
9 (37.5 %)
15 (62.5 %)
	0.254
	
70 (48.3 %)
75 (51.7 %)
	
16 (48.5 %)
17 (51.5 %)
	0.983

	Pathological lymph node metastasis
   Negative (Including micrometastasis)
   Positive
	
78 (50.6 %)
76 (49.4 %)
	
8 (33.3 %)
16 (66.7 %)
	0.114
	
72 (49.7 %)
73 (50.3 %)
	
14 (42.4 %)
19 (57.6 %)
	0.453

	Estrogen receptor
   Negative
   Positive
	
54 (35.1 %)
100 (64.9 %)
	
7 (29.2 %)
17 (70.8 %)
	0.571
	
53 (36.6 %)
92 (63.4 %)
	
8 (24.2 %)
25 (75.8 %)
	0.179

	Progesterone receptor
   Negative
   Positive
	
92 (59.7 %)
62 (40.3 %)
	
16 (66.7 %)
8 (33.3 %)
	0.518
	
88 (60.7 %)
57 (39.3 %)
	
20 (60.6 %)
13 (39.4 %)
	0.993

	HER2
   Negative
   Positive
	
119 (77.3 %)
35 (22.7 %)
	
17 (70.8 %)
7 (29.2 %)
	0.490
	
109 (75.2 %)
36 (24.8 %)
	
27 (81.8 %)
6 (18.2 %)
	0.417

	Ki67
   ≤20 %
   >20 %
	
85 (55.2 %)
69 (44.8 %)
	
13 (54.2 %)
11 (45.8 %)
	0.925
	
80 (55.2 %)
65 (44.8 %)
	
18 (54.5 %)
15 (45.5 %)
	0.948

	Intrinsic subtype
   Not HR+HER2-BC
   HR+HER2-BC
	
71 (46.1 %)
83 (53.9 %)
	
10 (41.7 %)
14 (58.3 %)
	0.685
	
69 (47.6 %)
76 (52.4 %)
	
12 (36.4 %)
21 (63.6 %)
	0.243

	Intrinsic subtype
   Not HR-HER2+BC
   HR-HER2+BC
	
140 (90.9 %)
14 (9.1 %)
	
20 (83.3 %)
4 (16.7 %)
	0.252
	
129 (89.0 %)
16 (11.0 %)
	
31 (93.9 %)
2 (6.1 %)
	0.392

	Intrinsic subtype
   Not TNBC
   TNBC
	
118 (76.6 %)
36 (23.4 %)
	
21 (87.5 %)
3 (12.5 %)
	0.231
	
112 (77.2 %)
33 (22.8 %)
	
27 (81.8 %)
6 (18.2 %)
	0.566

	Surgical treatment
   Breast conserving treatment
   Mastectomy
	
63 (40.9 %)
91 (59.1 %)
	
13 (54.2 %)
11 (45.8 %)
	0.222
	
57 (39.3 %)
88 (60.7 %)
	
19 (57.6 %)
14 (42.4 %)
	0.056

	Lymphatic invasion
   ly0
 ly1
	
75 (48.7 %)
79 (51.3 %)
	
7 (29.2 %)
17 (70.8 %)
	0.074
	
69 (47.6 %)
76 (52.4 %)
	
13 (39.4 %)
20 (60.6 %)
	0.394

	Venous invasion
   v0
   v1
	
130 (84.4 %)
24 (15.6 %)
	
17 (70.8 %)
7 (29.2 %)
	0.103
	
120 (82.8 %)
25 (17.2 %)
	
27 (81.8 %)
6 (18.2 %)
	0.898

	Nuclear grade
   1, 2
   3
	
94 (61.0 %)
60 (39.0 %)
	
13 (54.2 %)
11 (45.8 %)
	0.522
	
87 (60.0 %)
58 (40.0 %)
	
20 (60.6 %)
13 (39.4 %)
	0.949

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab)
   TC (± Trastuzumab)
	
74 (48.1 %)
80 (51.9 %)
	
19 (79.2 %)
5 (20.8 %)
	0.005
	
73 (50.3 %)
72 (49.7 %)
	
20 (60.6 %)
13 (39.4 %)
	0.287

	Preoperative NLR
   Low
   High
	
-
-
	
-
-
	-
	
133 (91.7 %)
12 (8.3 %)
	
21 (63.6 %)
12 (36.4 %)
	<0.001

	Postoperative NLR
   Low
   High
	
133 (86.4 %)
21 (13.6 %)
	
12 (50.0 %)
12 (50.0 %)
	<0.001
	
-
-
	
-
-
	-


NLR: neutrophil–lymphocyte ratio. HER2: human epidermal growth factor receptor 2. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). HR-HER2+BC: hormone receptor-negative and HER2 positive breast cancer (ER-, PgR-, and HER2+). TNBC: triple negative breast cancer (ER-, PgR-, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide.



Supplementary table 4. Univariate and multivariate analysis with disease-free survival for 178 breast cancer patients receiving adjuvant chemotherapy
	
	Univarite analysis
	
	Multivarite analysis

	Parameters
	Hazard ratio
	95 % CI
	p value
	
	Hazard ratio
	95 % CI
	p value

	Age (years old)
   ≤ 60 vs > 60
	1.365
	0.616-2.917
	0.433
	
	
	
	

	Tumor size (mm)
   ≤ 20.0 vs > 20.0
	2.643
	1.193-6.430
	0.016
	
	2.185
	0.933-5.572
	0.073

	Pathological lymph node metastasis
   Negative vs Positive
	1.858
	0.850-4.356
	0.122
	
	
	
	

	Estrogen receptor
   Negative vs Positive
	1.363
	0.615-3.313
	0.456
	
	
	
	

	Progesterone receptor
   Negative vs Positive
	1.182
	0.541-2.528
	0.667
	
	
	
	

	HER2
   Negative vs Positive
	0.406
	0.096-1.163
	0.099
	
	0.259
	0.058-0.800
	0.016

	Ki67
   ≤20 % vs >20 %
	2.030
	0.949-4.501
	0.068
	
	1.865
	0.819-4.344
	0.137

	Intrinsic subtype
   Not HR+HER2-BC vs HR+HER2-BC
	1.675
	0.771-3.910
	0.196
	
	
	
	

	Intrinsic subtype
   Not HR-HER2+BC vs HR-HER2+BC
	0.618
	0.099-2.079
	0.484
	
	
	
	

	Intrinsic subtype
   Not TNBC vs TNBC
	1.009
	0.369-2.363
	0.985
	
	
	
	

	Surgical treatment
   Breast conserving treatment vs Mastectomy
	1.591
	0.731-3.719
	0.246
	
	
	
	

	Lymphatic invasion
   ly0 vs ly1
	1.641
	0.759-3.831
	0.214
	
	
	
	

	Venous invasion
   v0 vs v1
	1.555
	0.515-3.859
	0.401
	
	
	
	

	Nuclear grade
   1, 2 vs 3
	2.389
	1.118-5.296
	0.025
	
	2.537
	1.139-5.883
	0.023

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab) 
   vs TC (± Trastuzumab)
	1.152
	0.533-2.514
	0.718
	
	
	
	

	Preoperative NLR
   Low vs High
	4.634
	1.967-10.171
	0.001
	
	3.198
	1.261-7.735
	0.016

	Postoperative NLR
   Low vs High
	5.402
	2.493-11.629
	<0.001
	
	3.911
	1.711-8.802
	0.002


CI, confidence intervals. HER2: human epidermal growth factor receptor 2. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). HR-HER2+BC: hormone receptor-negative and HER2 positive breast cancer (ER-, PgR-, and HER2+). TNBC: triple negative breast cancer (ER-, PgR-, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide. NLR: neutrophil–lymphocyte ratio.



Supplementary table 5. Univariate and multivariate analysis with overall survival for 178 breast cancer patients receiving adjuvant chemotherapy.
	
	Univarite analysis
	
	Multivarite analysis

	Parameters
	Hazard ratio
	95 % CI
	p value
	
	Hazard ratio
	95 % CI
	p value

	Age (years old)
   ≤ 60 vs > 60
	1.403
	0.415-4.400
	0.568
	
	
	
	

	Tumor size (mm)
   ≤ 20.0 vs > 20.0
	1.593
	0.505-5.421
	0.425
	
	
	
	

	Pathological lymph node metastasis
   Negative vs Positive
	2.043
	0.643-7.661
	0.230
	
	
	
	

	Estrogen receptor
   Negative vs Positive
	1.239
	0.388-4.668
	0.725
	
	
	
	

	Progesterone receptor
   Negative vs Positive
	1.526
	0.477-4.880
	0.466
	
	
	
	

	HER2
   Negative vs Positive
	0.320
	0.018-1.652
	0.202
	
	
	
	

	Ki67
   ≤20 % vs >20 %
	2.678
	0.843-10.035
	0.095
	
	2.130
	0.625-8.473
	0.230

	Intrinsic subtype
   Not HR+HER2-BC vs HR+HER2-BC
	1.717
	0.540-6.435
	0.366
	
	
	
	

	Intrinsic subtype
   Not HR-HER2+BC vs HR-HER2+BC
	0.730
	0.399-3.764
	0.753
	
	
	
	

	Intrinsic subtype
   Not TNBC vs TNBC
	1.049
	0.232-3.529
	0.943
	
	
	
	

	Surgical treatment
   Breast conserving treatment vs Mastectomy
	1.160
	0.369-3.925
	0.800
	
	
	
	

	Lymphatic invasion
   ly0 vs ly1
	4.240
	1.118-27.584
	0.032
	
	2.552
	0.618-17.357
	0.210

	Venous invasion
   v0 vs v1
	2.599
	0.561-9.177
	0.199
	
	
	
	

	Nuclear grade
   1, 2 vs 3
	2.992
	0.942-11.219
	0.063
	
	2.391
	0.696-9.519
	0.168

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab) 
   vs TC (± Trastuzumab)
	0.709
	0.210-2.227
	0.555
	
	
	
	

	Preoperative NLR
   Low vs High
	12.354
	3.904-42.126
	<0.001
	
	6.729
	2.003-24.271
	0.002

	Postoperative NLR
   Low vs High
	5.645
	1.755-18.163
	0.005
	
	3.361
	1.001-11.357
	0.050


CI, confidence intervals. HER2: human epidermal growth factor receptor 2. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). HR-HER2+BC: hormone receptor-negative and HER2 positive breast cancer (ER-, PgR-, and HER2+). TNBC: triple negative breast cancer (ER-, PgR-, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide. NLR: neutrophil–lymphocyte ratio.


Supplementary table 6. Univariate and multivariate analysis with disease-free survival for 24 breast cancer patients with high preoperative NLR receiving adjuvant chemotherapy
	
	Univarite analysis
	
	Multivarite analysis

	Parameters
	Hazard ratio
	95 % CI
	p value
	
	Hazard ratio
	95 % CI
	p value

	Age (years old)
   ≤ 60 vs > 60
	1.488
	0.313-5.668
	0.585
	
	
	
	

	Tumor size (mm)
   ≤ 20.0 vs > 20.0
	0.437
	0.114-1.784
	0.234
	
	
	
	

	Pathological lymph node metastasis
   Negative vs Positive
	4.741
	0.865-88.116
	0.077
	
	3.042
	0.474-60.865
	0.272

	Estrogen receptor
   Negative vs Positive
	1.668
	0.387-11.555
	0.517
	
	
	
	

	Progesterone receptor
   Negative vs Positive
	2.781
	0.680-13.595
	0.153
	
	
	
	

	HER2
   Negative vs Positive
	0.190
	0.010-1.061
	0.060
	
	0.347
	0.017-2.248
	0.301

	Ki67
   ≤20 % vs >20 %
	0.630
	0.151-2.449
	0.499
	
	
	
	

	Intrinsic subtype
   Not HR+HER2-BC vs HR+HER2-BC
	3.018
	0.719-20.422
	0.138
	
	
	
	

	Intrinsic subtype
   Not HR-HER2+BC vs HR-HER2+BC
	0.352
	0.018-2.100
	0.288
	
	
	
	

	Intrinsic subtype
   Not TNBC vs TNBC
	1.627
	0.087-9.211
	0.669
	
	
	
	

	Surgical treatment
   Breast conserving treatment vs Mastectomy
	1.310
	0.346-5.310
	0.687
	
	
	
	

	Lymphatic invasion
   ly0 vs ly1
	-
	-
	0.039
	
	-
	-
	0.084

	Venous invasion
   v0 vs v1
	1.000
	0.210-3.807
	1.000
	
	
	
	

	Nuclear grade
   1, 2 vs 3
	1.740
	0.458-7.057
	0.409
	
	
	
	

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab) 
   vs TC (± Trastuzumab)
	1.000
	0.147-4.226
	0.999
	
	
	
	

	Postoperative NLR
   Low vs High
	1.954
	0.504-8.109
	0.326
	
	
	
	


NLR: neutrophil–lymphocyte ratio. CI, confidence intervals. HER2: human epidermal growth factor receptor 2. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). HR-HER2+BC: hormone receptor-negative and HER2 positive breast cancer (ER-, PgR-, and HER2+). TNBC: triple negative breast cancer (ER-, PgR-, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide.


Supplementary table 7. Univariate and multivariate analysis with overall survival for 24 breast cancer patients with high preoperative NLR receiving adjuvant chemotherapy
	
	Univarite analysis
	
	Multivarite analysis

	Parameters
	Hazard ratio
	95 % CI
	p value
	
	Hazard ratio
	95 % CI
	p value

	Age (years old)
   ≤ 60 vs > 60
	2.206
	0.433-10.066
	0.317
	
	
	
	

	Tumor size (mm)
   ≤ 20.0 vs > 20.0
	0.584
	0.128-2.987
	0.492
	
	
	
	

	Pathological lymph node metastasis
   Negative vs Positive
	3.328
	0.559-63.196
	0.208
	
	
	
	

	Estrogen receptor
   Negative vs Positive
	1.385
	0.287-9.990
	0.699
	
	
	
	

	Progesterone receptor
   Negative vs Positive
	2.440
	0.529-12.633
	0.247
	
	
	
	

	HER2
   Negative vs Positive
	0.257
	0.013-1.555
	0.153
	
	
	
	

	Ki67
   ≤20 % vs >20 %
	0.620
	0.121-2.835
	0.531
	
	
	
	

	Intrinsic subtype
   Not HR+HER2-BC vs HR+HER2-BC
	2.300
	0.491-16.176
	0.300
	
	
	
	

	Intrinsic subtype
   Not HR-HER2+BC vs HR-HER2+BC
	0.438
	0.022-2.860
	0.430
	
	
	
	

	Intrinsic subtype
   Not TNBC vs TNBC
	1.636
	0.085-10.215
	0.671
	
	
	
	

	Surgical treatment
   Breast conserving treatment vs Mastectomy
	1.473
	0.323-7.503
	0.611
	
	
	
	

	Lymphatic invasion
   ly0 vs ly1
	-
	-
	0.076
	
	-
	-
	0.074

	Venous invasion
   v0 vs v1
	1.800
	0.348-8.356
	0.457
	
	
	
	

	Nuclear grade
   1, 2 vs 3
	2.800
	0.596-19.694
	0.197
	
	
	
	

	Adjuvant chemotherapy
   FEC followed weekly paclitaxel (± Trastuzumab) 
   vs TC (± Trastuzumab)
	0.725
	0.038-4.262
	0.757
	
	
	
	

	Postoperative NLR
   Low vs High
	1.890
	0.405-9.931
	0.412
	
	1.914
	0.415-9.890
	0.398


NLR: neutrophil–lymphocyte ratio. CI, confidence intervals. HER2: human epidermal growth factor receptor 2. HR+HER2-BC: hormone receptor-positive and HER2 negative breast cancer (ER+ and/or PgR+, and HER2-). HR-HER2+BC: hormone receptor-negative and HER2 positive breast cancer (ER-, PgR-, and HER2+). TNBC: triple negative breast cancer (ER-, PgR-, and HER2-). FEC: fluorouracil, epirubicin, cyclophosphamide. TC: docetaxel, cyclophosphamide.
