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SUPPLEMENTARY FIGURES 

Supplementary Figure S1. Associations between pre-NAC TILs and month in whole population, 
and after stratification by breast cancer subtype. Bottomand top bars of the boxplots represent 
the first and third quartiles, respectively, the medium bar is the median, and whiskers extend to 
1.5 times the interquartile range. A, Pre-NAC str TIL levels according to month. B, Pre-NAC IT 
TIL levels according to month. C, Pre-NAC str TIL levels according to month and breast cancer 
subtype. D, Pre-NAC IT TIL levels according to month and breast cancer subtype. 

Supplementary Figure S2. Barplot of associations between response to treatment and season at 
breast cancer diagnosis in the whole population, and by chemotherapy regimen. A, among the 
whole population. B, by chemotherapy regimen. 

Supplementary Figure S3. RCB class distribution among the whole population and by season at 
breast cancer diagnosis. A, among the whole population. B, in each season. 

Supplementary Figure S4. Post-NAC TIL levels by season at BC diagnosis in the general 
population and by breast cancer subtype. Differences among seasons. The first and third quartiles 
are represented by the bottom and top bars of the boxplots, respectively; the median is 
represented by the medium bar, and whiskers extend to 1.5 times the interquartile range. A, 
stromal lymphocytes among the whole population. B, stromal lymphocytes in each BC subtype. 

Supplementary Figure S5. Associations between post-NAC TILs and month in whole 
population, and after stratification by breast cancer subtype. Bottomand top bars of the boxplots 
represent the first and third quartiles, respectively, the medium bar is the median, and whiskers 
extend to 1.5 times the interquartile range. A, Post-NAC str TIL levels according to month. B, 
Post-NAC IT TIL levels according to month. C, Post-NAC str TIL levels according to month and 
breast cancer subtype. D, Post-NAC IT TIL levels according to month and breast cancer subtype. 

Supplementary Figure S6. Distant relapse-free survival curves by season at BC diagnosis. A, 
Distant relapse-free survival curves according to season. B, Distant relapse-free survival curves 
in Luminal breast cancer according to season. C, Distant relapse-free survival curves in TNBC 
breast cancer according to season. D, Distant relapse-free survival curves in Her2-positive breast 
cancer according to season. 

Supplementary Figure S7. Forest plot – Hazard Ratio RFS (Univariate analysis). Survival impact 
of neoadjuvant chemotherapy (NAC) strategy according to variables – Recurrence Free Survival 
(RFS). 
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Supplementary Figure S1. Associations between pre-NAC TILs and month in whole population, and after 
stratification by breast cancer subtype. Bottomand top bars of the boxplots represent the first and third 
quartiles, respectively, the medium bar is the median, and whiskers extend to 1.5 times the interquartile 
range. A, Pre-NAC str TIL levels according to month. B, Pre-NAC IT TIL levels according to month. C, 
Pre-NAC str TIL levels according to month and breast cancer subtype. D, Pre-NAC IT TIL levels according 
to month and breast cancer subtype. 
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Supplementary Figure S2. Barplot of associations between response to treatment and season at breast 
cancer diagnosis in the whole population, and by chemotherapy regimen. A, among the whole population. 
B, by chemotherapy regimen. 

Supplementary Figure S3. RCB class distribution among the whole population and by season at breast 
cancer diagnosis. A, among the whole population. B, in each season. 
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Supplementary Figure S4. Post-NAC TIL levels by season at BC diagnosis in the general population and by breast 
cancer subtype. Differences among seasons. The first and third quartiles are represented by the bottom and top bars of 
the boxplots, respectively; the median is represented by the medium bar, and whiskers extend to 1.5 times the 
interquartile range. A, stromal lymphocytes among the whole population. B, stromal lymphocytes in each BC subtype. 
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Supplementary Figure S5. Associations between post-NAC TILs and month in whole population, and 
after stratification by breast cancer subtype. Bottomand top bars of the boxplots represent the first and third 
quartiles, respectively, the medium bar is the median, and whiskers extend to 1.5 times the interquartile 
range. A, Post-NAC str TIL levels according to month. B, Post-NAC IT TIL levels according to month. C, 
Post-NAC str TIL levels according to month and breast cancer subtype. D, Post-NAC IT TIL levels 
according to month and breast cancer subtype. 
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Supplementary Figure S6. Distant relapse-free survival curves by season at BC diagnosis. A, Distant 
relapse-free survival curves according to season. B, Distant relapse-free survival curves in Luminal breast 
cancer according to season. C, Distant relapse-free survival curves in TNBC breast cancer according to 
season. D, Distant relapse-free survival curves in Her2-positive breast cancer according to season. 
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Supplementary Figure S7. Forest plot – Hazard Ratio RFS (Univariate analysis). Survival impact of 
neoadjuvant chemotherapy (NAC) strategy according to variables – Recurrence Free Survival (RFS). 
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SUPPLEMENTARY TABLES 

Supplementary Table S1. Patients ‘characteristics according to season in each tumor subtype. 

Missing data: Missing data: Menopausal status, n=10; BMI, n=6; Smoking status, n=243; Hereditary 
predisposition, n=932; Clinical Tumor size (mm), n=1; Clinical T stage (TNM), n=1; Clinical N stage (TNM), 
n=1; SBR grade, n=42; KI67, n=617; Mitotic index, n=118; DCIS component, n=206; Stromal TIL levels (%), 
n=482; IT TIL levels (%), n=482; LVI, n=761; Histological type, n=63; Pathological complete response, n=6; 
RCB index (continuous), n=482; Residual Cancer Burden class, n=482; ypN, n=2; Stromal TIL levels (%) (post-
NAC), n=482; IT TIL levels (%) (post-NAC), n=716. 

Abbreviations: BMI=body mass index; NST= no special type; TNBC= triple negative breast cancer; 
str TILs= stromal tumor-infiltrating lymphocytes; IT TILs= intratumoral-infiltrating lymphocytes; 
pCR=Pathologic complete response. The “n” denotes the number of patients. In case of categorical 
variables, percentages are expressed between brackets. In case of continuous variables, mean value is 
reported. In case of nonnormal continuous variables, median value is reported, with interquartile range 
between brackets. 

Supplementary Table S2. Association of season with pCR after univariate analysis in the whole 
population. 

Missing data: Missing data: Menopausal status, n=10; BMI, n=6; Smoking status, n=243; Hereditary 
predisposition, n=932; Clinical Tumor size (mm), n=1; Clinical T stage (TNM), n=1; Clinical N stage (TNM), 
n=1; SBR grade, n=42; KI67, n=617; Mitotic index, n=118; DCIS component, n=206; Stromal TIL levels (%), 
n=482; IT TIL levels (%), n=482; LVI, n=761; Histological type, n=63; Pathological complete response, n=6; 
RCB index (continuous), n=482; Residual Cancer Burden class, n=482; ypN, n=2; Stromal TIL levels (%) (post-
NAC), n=482; IT TIL levels (%) (post-NAC), n=716. 

Abbreviations: BMI=body mass index; NST= no special type; TNBC= triple negative breast cancer; 
str TILs= stromal tumor-infiltrating lymphocytes; IT TILs= intratumoral-infiltrating lymphocytes; 
pCR=Pathologic complete response. The “n” denotes the number of patients. In case of categorical 
variables, percentages are expressed between brackets. In case of continuous variables, mean value is 
reported. In case of nonnormal continuous variables, median value is reported, with interquartile range 
between brackets. 

Supplementary Table S3. Literature Review 

Abbreviations: PR= progesterone receptor; ER= estrogen receptor; HR= hormone receptor; BC= 
breast cancer; HR= hazard ratio. 
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 Supplementary Table S1. Patients ‘characteristics according to season in each tumor subtypeon . 
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 Supplementary Table S2. Association of season with pCR after univariate analysis in the whole  
population.  

Class n total n in model nb pcr %pcr OR 95%CI pval
Age at BC diagnosis 292 1 [0.99 - 1.02] 0.589
Menopausal status Premenopausal 747 744 173 23.3 % 1

Postmenopausal 442 440 116 26.4 % 1.18 [0.9 - 1.55] 0.229
BMI 18.5-24.9 681 680 171 25.1 % 1

<18.5 48 45 7 15.6 % 0.55 [0.22 - 1.18] 0.153
25-29.9 304 304 72 23.7 % 0.92 [0.67 - 1.26] 0.623
>=30 160 158 39 24.7 % 0.98 [0.65 - 1.45] 0.904

Smoking status Never 623 621 172 27.7 % 1
Current 179 179 36 20.1 % 0.66 [0.43 - 0.98] 0.042
Former 154 154 45 29.2 % 1.08 [0.73 - 1.58] 0.706

Year BC diagnosis 2002 89 88 10 11.4 % 1
2003 62 62 5 8.1 % 0.68 [0.2 - 2.04] 0.509
2004 101 99 20 20.2 % 1.97 [0.89 - 4.65] 0.104
2005 127 125 30 24% 2.46 [1.17 - 5.59] 0.023
2006 143 143 27 18.9 % 1.82 [0.86 - 4.13] 0.134
2007 148 148 35 23.6 % 2.42 [1.17 - 5.41] 0.023
2008 151 151 40 26.5 % 2.81 [1.37 - 6.25] 0.007
2009 170 170 48 28.2 % 3.07 [1.52 - 6.75] 0.003
2010 137 136 53 39% 4.98 [2.46 - 11.01] <0.001
2011 60 60 19 31.7 % 3.61 [1.57 - 8.78] 0.003
2012 11 11 5 45.5 % 6.5 [1.62 - 25.8] 0.007

Season of BC diagnosis Winter 304 303 71 23.4 % 1
Spring 288 287 75 26.1 % 1.16 [0.8 - 1.68] 0.448
Summer 281 279 66 23.7 % 1.01 [0.69 - 1.49] 0.949
Fall 326 324 80 24.7 % 1.07 [0.74 - 1.55] 0.713

Hereditary predisposition No 221 219 64 29.2 % 1
Yes 46 46 21 45.7 % 2.03 [1.06 - 3.89] 0.032

Clinical T stage (TNM) T0-T1 70 70 32 45.7 % 1
T2 798 795 192 24.2 % 0.38 [0.23 - 0.62] <0.001
T3-T4 330 327 68 20.8 % 0.31 [0.18 - 0.54] <0.001

Clinical N stage (TNM) N0 525 524 126 24% 1
N1-N2-N3 673 668 166 24.9 % 1.04 [0.8 - 1.36] 0.749

SBR grade Grade I 47 47 1 2.1 % 1
Grade II 432 428 58 13.6 % 7.21 [1.53 - 128.94] 0.053
Grade III 678 677 225 33.2 % 22.9 [4.96 - 406.92] 0.002

KI67 [0-10) 65 65 3 4.6 % 1
[10-20) 110 110 9 8.2 % 1.84 [0.53 - 8.54] 0.373
>=20 407 403 105 26.1 % 7.28 [2.63 - 30.25] 0.001

Mitotic index [0-7) mitose/2 mm2 341 338 45 13.3 % 1
[7-13) mitose/2 mm2 295 294 67 22.8 % 1.92 [1.27 - 2.93] 0.002
>=13 mitose ou plus/2 mm2. 445 445 152 34.2 % 3.38 [2.35 - 4.93] <0.001

BC subtype Luminal 528 526 34 6.5 % 1
TNBC 376 374 143 38.2 % 8.96 [6.04 - 13.62] <0.001
HER2+ 295 293 115 39.2 % 9.35 [6.21 - 14.4] <0.001

DCIS component No 604 602 180 29.9 % 1
Yes 389 388 76 19.6 % 0.57 [0.42 - 0.77] <0.001

Stromal TIL levels (%) [0 -30[ 475 473 103 21.8 % 1
>=30 242 242 106 43.8 % 2.8 [2 - 3.92] <0.001

IT TIL levels (%) [0,10] 511 509 124 24.4 % 1
(10,100] 206 206 85 41.3 % 2.18 [1.55 - 3.07] <0.001

LVI No 267 266 48 18% 1
Yes 171 170 33 19.4 % 1.09 [0.66 - 1.78] 0.721

Histological type NST 1062 1058 271 25.6 % 1
Others 74 73 5 6.8 % 0.21 [0.07 - 0.48] 0.001
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 Supplementary Table S3. Literature Review 
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h
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h
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h
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at
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 Supplementary Table S3. Literature Review (continuation)  
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