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Abstract

Purpose We explored the association between parity and the risk of developing a specific subtype of breast cancer. We also
assessed the association between parity and prognosis according to subtypes.

Methods A total of 158,189 patients were enrolled in the Korean Breast Cancer Society Registry database between 1996
and 2015 in Korea. The database provided information on sex, age, number of parity, surgical method, stage, histological
findings, presence of biologic markers, adjuvant therapy, and date and cause of death.

Results The patients with higher parity showed a higher ratio of triple-negative breast cancer (TNBC) and human epidermal
growth factor receptor 2 (HER2) subtypes. In univariate analysis, women with TNBC who had more than three children had
a worse prognosis compared to other groups (HR 1.83; 95% CI 1.34-2.49; P <0.001). This association was also observed
in women younger than 50 years (HR 1.63; 95% CI 1.07-2.48; P=0.021). In multivariate analysis stratified by subtypes,
women who had more than three children were associated with a worse prognosis in TNBC in the total population (HR 1.53;
95% CI 1.11-2.12; P=0.011). This association was also observed in patients younger than 50 years of age (HR 1.53; 95%
CI 1.09-2.61; P=0.017).

Conclusion Women who had more than three children were more likely to develop hormone receptor-negative (HR—) sub-
types. Women who had more than three children were associated with worse prognosis in patients younger than 50 years of
age and in patients with TNBC.
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Introduction

Several studies have thoroughly investigated an association
between the risk of developing breast cancer and repro-
ductive profiles [1]. Reproductive factors, such as early
age at menarche, nulliparity, and late age at first birth, are
believed to be associated with breast cancer risk through
hormonal mechanisms [2]. Nulliparity is a risk factor
for breast cancer compared with the risk among parous
women [3], and pregnancy transiently increases the risk
after childbirth [4]. Use of oral contraceptives is associ-
ated with an increased risk of breast cancer [5, 6], and
combined postmenopausal hormone therapy (estrogen and
progesterone) increases the risk of breast cancer as well
[7]. However, breast cancer consists of several molecu-
lar subtypes that have very different prognoses [8]. Prior
research has been conducted to show whether different
reproductive factors predispose to or protect against cer-
tain subtype of breast cancer, with conflicting results to
date.

It is widely accepted that risk factors vary by the sub-
type of breast cancer [defined by estrogen receptor (ER)
and progesterone receptor (PR) expression] [9], and that
breast cancer risk factors are more strongly associated
with hormone receptor (HR)-positive cancers. High parity,
early age at first birth, and late age at menarche have been
associated with a reduced risk of HR-positive cancers [10].
In contrast, HR-negative cancers are not associated with
reproductive and hormonal risk factors in the same way as
HR-positive cancers [11]. Recent studies have addressed
this question, evaluating the impact of reproductive pro-
files on breast cancer subtypes that are defined by HR and
human epidermal growth factor receptor 2 (HER2) expres-
sion [12].

We explored the association between parity and the
risk of developing a specific subtype of breast cancer. We
also assessed the association between parity and prognosis
according to cancer subtype.

Methods
Study population

All patient data of those diagnosed with breast cancer were
collected by the Korean Breast Cancer Society (KBCS)
online breast cancer registry (http://registry.kbcs.or.kr/
ecrf/login.php). Thirty-eight of the 41 medical schools in
Korea, as well as 24 general hospitals and six private hos-
pitals and special clinics, participated in the survey. The
database provided information about sex, age, number of
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parity, surgical method, stage according to the American
Joint Committee on Cancer (AJCC) classification, histo-
logical findings, and presence of biologic markers, adju-
vant therapy, and date and cause of death [13].

This was a retrospective study of 158,189 patients who
were surgically treated for primary breast cancer between
January 1, 1996, and December 31, 2015 in Korea. A
nationwide questionnaire survey was used to determine the
total number of patients newly diagnosed with breast can-
cer (including ductal carcinoma in situ [DCIS] and inva-
sive breast cancer) and the age of these patients. Patients
with unknown age, unknown ER, PR and HER?2 status,
and unknown parity were excluded. Patients who had been
diagnosed with breast cancer during pregnancy or within
1 year after delivery were excluded, and male patients were
excluded.

Patient survival data, including dates and causes of death,
were obtained from the Korean Central Cancer Registry,
Ministry of Health and Welfare, Korea. The Korean Cen-
tral Cancer Registry is linked to the Korea National Statis-
tical Office, which has complete death statistics recorded
by a unique identification number assigned to each Korean
resident. The last follow-up time for surviving patients was
December 31, 2015.

Definition of breast cancer subtypes

ER and PR expression were recorded as negative or positive,
whereas 0 or 1 + was considered to be negative for HER2
status, and 3 + was considered to be positive [14]. HER2
expression status was determined at each laboratory with
immunohistochemistry (IHC) staining and/or in situ hybridi-
zation. Cases with no (0) or weak (1 +) immunostaining
were defined as HER2-negative, while cases with moder-
ate (2 +) or strong immunostaining (3 +) were defined as
HER2-positive. In situ hybridization (fluorescence [FISH]
or silver [SISH] in situ hybridization methods) was usually
used to confirm HER?2 status if IHC yielded a 2 +result.
If IHC was 2 +and FISH or SISH were missing, or if IHC
was missing but FISH or SISH were positive, the tumor
was classified as HER2-positive. If IHC was 2 +and FISH
and SISH were negative, the tumor was regarded as HER2-
negative. The breast cancer samples were categorized into
breast cancer subtypes on the basis of their immunohisto-
chemical ER, PR, and HER2 status as follows. Patients were
classified into five groups according to tumor subtype. (1)
Luminal A: HR-positive (ER and/or PR), HER2-negative
and Ki67 < 14.0%; (2) luminal B (with high Ki67): HR-
positive and HER2-negative and Ki67 > 14.0%; (3) luminal
B (with HER2): HR-positive and HER2-positive; (4) triple-
negative breast cancer (TNBC): ER-negative, PR-negative,
and HER2-negative; and (5) HER2 subtype: ER-negative,
PR-negative, and HER2-positive.
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Statistical analyses

The associations among the five breast cancer subtypes
(luminal A, luminal B (with high Ki67), luminal B (with
HER2+), TNBC and HER?2 subtypes) and patient charac-
teristics and tumor characteristics were determined using
the Chi-square test. We used the Kaplan—-Meier method to
draw survival curves, and multivariate Cox proportional
hazard models were used to determine the effects of par-
ity, stage, and age at diagnosis on the overall survival
(OS) (deaths from any cause) rates as dependent variables,
adjusting for both age and subtypes. Hazard ratios (HRs)
and 95% confidence intervals (CIs) were calculated for the
following study factors: age at diagnosis, number of chil-
dren (0, 1, 2 and >3) and pathological stage. All analy-
ses were performed using SPSS, version 24 (IBM Corp.,
Armonk, NY, USA).

This study was approved by the institutional review board
of Chungbuk National University Hospital (approval num-
bers: 2018-10-002).

Results
Clinicopathologic characteristics of patients

The median age was 49 years (range 18-99 years), and
the median follow-up period was 58 months (range
1-311 months). Descriptive statistics for parity, age at
menarche, age at first birth, tumor size, nodal status, and
stage stratified by molecular subtypes are presented in
Table 1. Nulliparous patients had a higher proportion of
stage O tumors, and patients with higher parity had a higher
percentage of stage II and III tumors (nulliparous vs. >3
children, stage 0: 14.3% vs. 10.2%, stage III: 10.5% vs.
12.5%, P <0.001). Women with higher parity had tumors
with a higher nuclear grade (nulliparous vs. >3 children,
36.4 vs. 38.5%, P=0.037). Women with higher par-
ity had more ER- and PR-negative tumors, and they had
more HER2-positive tumor (nulliparous vs. >3 children;
ER+, 74.3% vs.63.7%, P <0.001; PR+, 63.0% vs. 53.2%,
P <0.001; HER2 subtype, 22.1% vs. 26.0%, P <0.001).

The differences in clinicopathologic characteristics were
also determined according to age group. Patients with more
than three children had a higher percentage of stage II and
IIT tumors, and they had more ER- and PR-negative tumors
among all women (Supplement Table 1).

Association between the number of parity
and breast cancer subtypes

Patients with higher parity had a higher ratio of TNBC and
HER?2 subtypes (nulliparous vs. >3 children; TNBC 14.8%

vs. 18.6%; HER2 9.6% vs. 14.4%, P<0.001) and a lower ratio
of the luminal subtypes (Table 2). This association was also
observed by age. Patients 50 years of age or older with more
than three children were more likely to develop TNBC/ HER2
subtype (nulliparous vs. >3 children; TNBC 13.27% vs. 18.9%;
HER?2 12.3% vs. 15.5%, P<0.001) and lower luminal subtypes.
However, patients under 50 years of age with more than three
children had only a lower ratio of luminal B with high Ki67
level (nulliparous vs. >3 children, 16.8% vs. 10.3%, P<0.001).

Survival analysis according to the number of parity
and breast cancer subtypes

Women who had more than three children had a worse prog-
nosis compared to other groups (HR 1.52; 95% CI 1.35-1.71;
P <0.001). This association was also observed by age. Patients
with more than three children were associated with worse
prognosis in both women younger than 50 years and women at
50 years of age or older (age <50: HR 1.29; 95% CI 1.09-1.54;
P=0.003. age >50: HR 1.28; 95% CI 1.08-1.53; P=0.004)
(Table 3; Fig. 1).

In univariate analysis according to breast cancer subtypes,
women who had more than three children had a worse progno-
sis compared to other groups in patients with TNBC (HR 1.83;
95% CI 1.34-2.49; P<0.001, Table 4). This association was
also perceived in women younger than 50 years (HR 1.63;95%
CI 1.07-2.48; P=0.021). However, there was no correlation
between parity and prognosis in patients older than 50 years.

Prognosis according to the number of parity
and breast cancer subtypes

In multivariate analysis, women who had more than three
children were associated with a worse prognosis in the total
population (HR 1.22;95% CI 1.08-1.38; P=0.001). This asso-
ciation was also observed in patients younger than 50 years
of age. However, we did not observe a significant difference
in patients at 50 years of age or older (Supplement Table 2).

In multivariate analysis stratified by subtypes, women
who had more than three children were associated with
worse prognosis in TNBC in the total population (HR 1.53;
95% CI 1.10-2.12; P=0.011). This association was also
observed in patients younger than 50 years of age (HR 1.69;
95% CI11.09-2.61; P=0.017). However, we did not observe
significance in patients at 50 years of age or older (Supple-
ment Table 3).

Discussion
This study shows that women who had more than three

children were more likely to develop HR-negative cancer
than HR+ cancer. This association was also observed in
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Table 1 Clinicopathologic

- . Number of parity Total
characteristics of patients
0 1 2 >3 P
Age <50 4390 10,426 31,871 6011 <0.001
61.1% 65.2% 59.4% 25.1%
>50 2792 5555 21,812 17,944
38.9% 34.85 40.6% 74.9%
Family history Yes 513 1345 4232 1677 <0.001
10.3% 9.3% 8.7% 7.9%
No 4456 13,158 44,550 19,601
89.7% 90.7% 91.3% 92.1%
Unknown 2213 1478 4901 2677
Menarche <13 years 4166 3490 9942 2501 <0.001
62.1% 24.6% 20.8% 12.3%
> 13 years 2539 10,673 37,893 17,778
37.9% 75.4% 79.2% 87.7%
Unknown 477 1818 5848 3676
First delivery >30 years 5123 6607 971 <0.001
38.8% 14.8% 5.1%
<30 years 8073 38,026 18,219
61.2% 85.2% 94.9%
Unknown 2785 9050 4765
Operation (breast) Mastectomy 3097 7075 23,279 12,447 <0.001
43.4% 44.6% 43.7% 52.5%
BCS 3982 8662 29,658 11,119
55.8% 54.6% 55.7% 46.9%
No operation 52 115 290 160
0.7% 0.7% 0.5% 0.7%
Unknown 51 129 456 229
Operation (axillary) ALND 2145 6360 21,721 11,214 <0.001
30.0% 40.3% 41.0% 47.4%
SLN biopsy 4257 7973 26,643 10,326
59.6% 50.5% 50.3% 43.6%
No op 737 1443 4656 2138
10.3% 9.1% 8.8% 9.0%
Unknown 43 205 663 277
T TO 1101 2019 6728 2597 <0.001
15.8% 12.8% 12.7% 11.0%
T1 3377 7825 27,200 11,570
48.4% 49.6% 51.3% 48.8%
T2 2122 5042 16,793 8374
30.4% 32.0% 31.6% 35.3%
T3 291 655 1843 829
4.2% 4.2% 3.5% 3.5%
T4 85 221 504 334
1.2% 1.4% 0.9% 1.4%
Unknown 206 219 615 251
N NO 4925 10,658 35,530 15,469 <0.001
70.5% 67.6% 67.0% 65.4%
N1 1438 3640 12,685 5697
20.6% 23.1% 23.9% 24.1%
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Table 1 (continued) Number of parity Total
0 1 2 >3 P
N2 386 971 3188 1629
5.5% 6.2% 6.0% 6.9%
N3 235 499 1613 860
3.4% 3.2% 3.0% 3.6%
Unknown 198 213 667 300
T ypTO 134 160 452 179 0.023
18.2% 16.1% 15.6% 18.4%
ypT1 296 392 1127 367
40.3% 39.6% 38.8% 37.6%
ypT2 212 277 900 272
28.8% 28.0% 31.0% 27.9%
ypT3 65 104 277 85
8.8% 10.5% 9.5% 8.7%
ypT4 28 58 145 72
3.8% 5.9% 5.0% 7.4%
Unknown 12 16 61 13
N ypNO 375 460 1215 391 <0.001
50.5% 46.0% 41.6% 40.0%
ypN1 242 354 1060 346
32.6% 35.4% 36.3% 35.4%
ypN2 33 119 443 164
11.2% 11.9% 15.2% 16.8%
ypN3 42 66 206 77
5.7% 6.6% 7.0% 7.9%
Unknown 5 8 38 10
Stage (0} 980 1853 6202 2383 <0.001
14.3% 11.9% 11.8% 10.2%
1 2661 6018 20,742 8725
38.8% 38.7% 39.6% 37.3%
1T 2366 5638 19,048 9072
34.5% 36.3% 36.4% 38.7%
1 720 1793 5785 2926
10.5% 11.5% 11.0% 12.5%
v 124 243 617 306
1.8% 1.6% 1.2% 1.3%
Unknown 331 436 1289 543
ypStage ypO 50 56 171 60 <0.001
7.5% 6.2% 6.4% 6.7%
ypl 182 191 555 184
27.2% 21.0% 20.7% 20.4%
ypll 250 359 993 319
37.4% 39.5% 37.0% 35.4%
yplIl 149 243 853 285
22.3% 26.8% 31.8% 31.6%
ypIV 37 59 114 54
5.5% 6.5% 4.2% 6.0%
Unknown 79 99 276 86
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Table 1 (continued)
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Number of parity Total
0 1 2 >3 P
Nuclear grade Low/intermediate 3384 7063 23,960 10,186 0.037
63.6% 62.3% 61.8% 61.5%
High 1937 4275 14,793 6382
36.4% 37.7% 38.2% 38.5%
Unknown 1861 4643 14,930 7387
Histology IDC 5422 12,642 42,897 19,492 <0.001
82.4% 84.6% 84.8% 86.6%
ILC 209 516 1617 630
3.2% 3.5% 3.2% 2.8%
DCIS 941 1771 5999 2318
14.3% 11.9% 11.9% 10.3%
etc. 7 15 65 60
0.1% 0.1% 0.1% 0.3%
Unknown 603 1037 3104 1455
ER Positive 4941 10,410 34,477 14,180 <0.001
74.3% 69.7% 68.4% 63.7%
Negative 1707 4527 15,928 8066
25.7% 30.3% 31.6% 36.3%
Unknown 534 1044 3278 1709
PR Positive 3865 9054 30,130 11,741 <0.001
63.0% 61.2% 60.4% 53.2%
Negative 2274 5731 19,782 10,347
37.0% 38.8% 39.6% 46.8%
Unknown 1043 1196 3771 1867
HER2 Positive 1272 2918 10,653 4732 <0.001
22.1% 23.2% 25.2% 26.0%
Negative 4489 9646 31,659 13,477
77.9% 76.8% 74.8% 74.0%
Unknown 1421 3417 11,371 5746
Chemotherapy Yes 4024 9708 33,003 13,539 <0.001
59.7% 66.4% 67.2% 63.1%
No 2718 4906 16,097 7932
40.3% 33.6% 32.8% 36.9%
Unknown 440 1367 4583 2484
Chemotherapy Neoadjuvant 747 1007 2962 988 <0.001
18.6% 10.4% 9.0% 7.4%
Adjuvant 3209 8493 29,458 12,265
80.0% 88.1% 89.8% 91.3%
Palliative 55 144 384 185
1.4% 1.5% 1.2% 1.4%
Unknown 3171 6337 20,879 10,517
Radiotherapy Yes 4351 9009 30,871 11,561 <0.001
65.6% 64.1% 64.9% 55.6%
No 2282 5044 16,718 9250
34.4% 35.9% 35.1% 44.4%
Unknown 549 1928 6094 3144

HER?2 human epidermal growth factor 2, TNBC triple-negative breast cancer, BCS breast conserving sur-
gery, ALND axillary lymph node dissection, SLN sentinel lymph node, /DC invasive ductal carcinoma, /LC

invasive lobular carcinoma, DCIS ductal carcinoma in situ
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Table 2 Distribution (n, %) Subtype Number of parity
of breast cancer subtypes
according to number of parity 0 1 2 >3 P
Total Luminal A 2531 6030 19,976 8341 <0.001
47.2% 48.6% 47.8% 46.2%
Luminal B (HER2+) 669 1575 5517 2101
12.5% 12.7% 13.2% 11.6%
TNBC 791 2043 6893 3360
14.8% 16.4% 16.5% 18.6%
HER2 514 1325 5031 2592
9.6% 10.7% 12.0% 14.4%
Luminal B (high Ki67) 855 1447 4406 1655
16.0% 11.7% 10.5% 9.2%
Unknown 1822 3561 11,860 5906
Age<50 Luminal A 1567 3996 12,158 2109 <0.001
47.7% 49.9% 50.1% 47.9%
Luminal B (HER2+) 391 1040 3320 580
11.9% 13.0% 13.7% 13.2%
TNBC 516 1305 4006 775
15.7% 16.3% 16.5% 17.6%
HER2 258 703 2234 481
7.9% 8.8% 9.2% 10.9%
Luminal B (high Ki67) 551 962 2551 455
16.8% 12.0% 10.5% 10.3%
Unknown 1107 2420 7602 1611
Age>50 Luminal A 964 2034 7818 6232 <0.001
46.4% 46.1% 44.5% 45.7%
Luminal B (HER2+) 278 535 2197 1521
13.4% 12.1% 12.5% 11.1%
TNBC 275 738 2887 2585
13.2% 16.7% 16.4% 18.9%
HER2 256 622 2797 2111
12.3% 14.1% 15.9% 15.5%
Luminal B (high Ki67) 304 485 1855 1200
14.6% 11.0% 10.6% 8.8%
Unknown 715 1141 4258 4295

HER?2 human epidermal growth factor 2, TNBC triple-negative breast cancer

women younger than 50 years of age. In univariate and
multivariate analysis, women who had more than three
children were associated with worse prognosis. This
association was also observed in patients younger than
50 years of age and in patients with TNBC.

Number of parity is associated with risk of breast can-
cer, and it varies in different breast cancer subtypes. In this
study, patients who had more than three children were more
likely to develop TNBC and the HER?2 subtype cancer. This
is consistent with a recent study which showed that parous
women were more likely to develop TNBC relative to lumi-
nal A breast cancer around age 55 years [15]. Another study
also suggested that parity was associated with an increased

risk of the HER?2 subtype [16]. Multiparity combined with
no breastfeeding was associated with an increased risk of
HR-neagitve cancer and TNBC [16], and similar findings
were suggested among studies that examined TNBC [17].
However, one study suggested that parity was associated
with a decreased risk of TNBC and HER2-positive breast
cancer [18].

The protective effect of parity against HR-negative sub-
types but not against HR-postive subtypes suggests that
hormonal mechanisms involving estrogen and progesterone
might have an effect on breast cancer risk. The systemic
hormonal changes that occur during pregnancy seem to be a
major influence in protecting against mammary cancer [19].
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Table 3 Hazard ratio (HRs) and

. B Standard error Wald P HR 95.0% CI
95% confidence intervals (CI)
for number of parity Lower Upper
Total
Parity
0 (Ref)
1 0.178 0.064 7.734 0.005 1.194 1.054 1.354
2 -0.015 0.060 0.067 0.796 0.985 0.876 1.107
>3 0.420 0.060 48.207 0.000 1.522 1.352 1.713
Age <50
Parity
0 (Ref)
1 0.219 0.085 6.681 0.010 1.245 1.054 1.469
2 0.107 0.080 1.806 0.179 1.113 0.952 1.301
>3 0.261 0.088 8.868 0.003 1.299 1.093 1.543
Age>50
Parity
0 (Ref)
1 0.167 0.098 2.937 0.087 1.182 0.976 1.431
2 —0.187 0.091 4.270 0.039 0.829 0.694 0.990
>3 0.254 0.089 8.164 0.004 1.289 1.083 1.535

In the presence of estrogen, HR+ progenitor cells produce
paracrine signals that stimulate the proliferation of nearby
populations of HR— cells [20]. This suggests a possible
influence on the risk of developing TNBC. A molecular
“involution signature” regulated by STAT3 signaling seems
to be the key mediator of the involution process occurring
in the mammary gland during breastfeeding [21]. The lack
of involution might be associated with a risk of develop-
ing basal-like breast cancers [22]. A previous study sug-
gested that higher parity and the absence or short duration
of breastfeeding were independently associated with TNBC
[23]. A recent meta-analysis showed a protective effect of
ever breastfeeding against HR— breast cancers [24], and
another meta-analysis showed that ever breastfeeding was
associated with a reduced risk of developing both luminal
and triple-negative subtypes [25]. We were unable to deter-
mine any association with breastfeeding because lack of
information from our database.

Few studies have investigated the association between
parity and breast cancer prognosis. Some studies report
no association between number of births and prognosis
[26, 27], while other studies report that multiple births
are associated with a poorer prognosis [28, 29]. In this
study, women who had more than three children were
associated with worse prognosis. Pregnancy has a dual
effect on the risk of developing breast cancer: pregnancy
transiently increases breast cancer risk after childbirth
but reduces the risk in later years [4]. In women with two
or more pregnancies, the short-term adverse effect might

@ Springer

be masked by the long-term protection afforded by the
first pregnancy [4]. The proposed biologic mechanisms
associated with parity and the transiently increased risk of
breast cancer are increased hormonal stimulation, expan-
sion of stem/progenitor cells, growth stimuli, and proin-
flammatory and wound-healing changes in the microen-
vironment [30, 31].

In this study, women who had more than three children
were associated with worse prognosis, and this association
was consistent in patients with TNBC. Whether the prog-
nostic value of parity with breast cancer across intrinsic
subtypes is independent of established clinical variables
is still under debate. Recent studies have shown that lumi-
nal B cancer is less dependent on the estrogen pathway,
which acts as an alternative pathway EGFR [32] and PI3K/
Akt/mTOR in advanced ER+ cancer [33]. TNBC has a
heterogeneous clinical behavior and no known targeta-
ble biomarkers, and patients with this disease frequently
have a poor prognosis. Several pathways, including PI3K/
mTOR or RAS/RAF/MEK, have been found to be affected
in TNBC [34].

In this study, women who had more than three children
were associated with worse prognosis in patients younger
than 50 years of age. This is consistent with a previous study
that revealed a positive association between high parity and
mortality from breast cancer in premenopausal women [35].
In general, younger age correlates with a worse clinical out-
come compared to older age [8]. In a previous study, pre-
menopausal women had higher breast cancer risk factors
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Fig. 1 Kaplan—Meier survival curves for overall survival rate by parity: a total, b age <50 and ¢ age >50

at baseline than postmenopausal women as reflected by
younger age and more frequent node-positive disease [36].
We could not ascertain patient’s menopausal status from our
database, which is a limitation of this study. In the absence
of detailed information, we consider age alone as a crude
proxy for menopausal status based on an epidemiologic
study [37].

This study suggests that high parity is associated with
the risk of developing specific subtypes of breast cancer

and poor prognosis, especially in women younger than
50 years of age. Women who had more than three children
were more likely to develop HR— subtypes. In univari-
ate and multivariate analyses, women who had more than
three children were associated with worse prognosis in
patients younger than 50 years of age and in patients with
TNBC.
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Table 4 Hazard ratio (HRs) and

. B Standard error ~ Wald P HR 95.0% CI
95% confidence intervals (CI)
for association between number Lower  Upper
of parity and breast cancer
subtypes Total
Luminal A
Parity
0 (Ref)
1 0.111 0.133 0.704  0.401 1.118  0.862 1.450
2 -0.138  0.125 1.228  0.268 0.871  0.682 1.112
>3 0.415 0.126 10.902  0.001 1.514  1.184 1.938
Luminal B (HER2+)
Parity
0 (Ref)
1 -0.072  0.186 0.149  0.699 0931 0.647 1.340
2 -0419 0.173 5.881 0.015 0.658  0.469 0.923
>3 -0.027 0177 0.023 0.879 0973  0.687 1.378
TNBC
Parity
0 (Ref)
1 0.371 0.166 4998 0.025 1449 1.047 2.006
2 0.353 0.157 5.066 0.024 1423  1.047 1.934
>3 0.604 0.159 14483 0.000 1.830 1.341 2.498
HER2
Parity
0 (Ref)
1 0.432 0.220 3.841 0.050 1540 1.000 2.370
2 0.140 0.210 0444 0505 1.150 0.762 1.734
>3 0.359 0.212 2.867 0.090 1432 0.945 2.169
Luminal B (high Ki67)
Parity
0 (Ref)
1 0.669 0.314 4542  0.033 1952 1.055 3.610
2 0.435 0.299 2.123  0.145 1545 0.861 2.776
>3 0.915 0.304 9.074 0.003 2496 1.376 4.525
Age <50
Luminal A
Parity
0 (Ref)
1 0.047 0.175 0.071 0.790 1.048 0.743 1.478
2 -0.077 0.164 0219 0.640 0926 0.671 1.278
>3 0.167 0.182 0.847 0358 1.182  0.828 1.688
Luminal B (HER2+)
Parity
0 (Ref)
1 -0.068  0.229 0.089 0.765 0934  0.59 1.462
2 -0435 0.214 4.126  0.042 0.647 0425 0.985
>3 —-0442  0.252 3.076  0.079 0.643  0.392 1.053
TNBC
Parity
0 (Ref)
1 0.363 0.206 3.099 0.078 1.437  0.960 2.153
2 0.421 0.194 4701 0.030 1.524 1.041 2.231
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Table 4 (continued) B Standard error ~ Wald P HR 95.0% CI

Lower  Upper

>3 0.490 0.213 5318  0.021 1.633  1.076 2.478
HER2
Parity
0 (Ref)
1 0.397 0.299 1.761  0.184  1.487  0.828 2.670
2 0.286 0.285 1.008 0315 1.331 0.762 2.325
>3 0.277 0.310 0.802  0.371 1.320  0.719 2422
Luminal B (high Ki67)
Parity
0 (Ref)
1 1.113 0.525 4499 0.034 3.043 1.088 8.511
2 0.933 0.511 3.338 0.068 2543  0.934 6.923
>3 1.021 0.547 3485 0.062 2776  0.950 8.111
Age>50
Luminal A
Parity
0 (Ref)
1 0.248 0.203 1.501  0.221 1.282  0.862 1.908
2 -0.233 0.191 1482 0223 0792  0.545 1.153
>3 0.263 0.188 1961 0.161 1301  0.900 1.880
Luminal B (HER2+)
Parity
0 (Ref)
1 -0.076  0.320 0.057 0.812 0927  0.495 1.734
2 -0392 0.292 1.802 0.179 0.676  0.381 1.197
>3 0.059 0.288 0.042 0.838 1.060 0.603 1.864
TNBC
Parity
0 (Ref)
1 0.406 0.280 2.109 0.146 1501  0.868 2.598
2 0.234 0.265 0.781 0377 1264 0.752 2.124
>3 0.506 0.263 3.697 0.055 1.658 0.990 2771
HER2
Parity
0 (Ref)
1 0.496 0.326 2318 0.128 1.642  0.867 3.110
2 -0.018 0.310 0.003 0955 0983  0.535 1.804
>3 0.344 0.308 1.245 0264 1410 0.771 2.579
Luminal B (high Ki67)
Parity
0 (Ref)
1 0.470 0.405 1.345 0246  1.600 0.723 3.538
2 0.055 0.372 0.022 0.883 1.056 0.509 2.192
>3 0.466 0.368 1.597 0206 1593 0.774 3.280
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