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ABSTRACT
The prognosis for breast cancer occurs in young women is usually poor. The 

impact of different reproductive factors on disease characteristics is still largely 
unknown. We analyzed 261 patients aged ≤35 years old who were treated at the Cancer 
Hospital of Fudan University, Shanghai, China. The relationships between certain 
reproductive factors (age at menarche, parity, number of children, breastfeeding, 
history of abortion, age at first full-term pregnancy and oral contraceptive (OC) use) 
and disease characteristics were evaluated. Compared with patients who experienced 
fewer full-term pregnancies (<2 times), the patients with more full-term pregnancies 
(≥2 times) exhibited higher percentage of ER-positive tumors (61.5%) (P = 0.015), 
and patients whose age of menarche was ≥15 years exhibited a greater chance of 
PR-positive tumors (64.8%) (P = 0.036) compared with those whose age of menarche 
was <15 years old. Additionally, patients who had taken OCs were more likely to 
present with late-stage tumors (II stage or later) (87.5%) (P = 0.002) than patients 
who had never taken OCs. Our study provides evidence that women with more full-
term pregnancies and later age at menarche are more possible to exhibit hormone 
receptor-positive tumors. Additionally, patients who have taken OCs are more likely 
to present with advanced disease.

INTRODUCTION

Breast cancer rarely occurs in very young women 
(<35 years old), with this subgroup accounting for 
approximately 2% of all breast cancer patients at diagnosis 
in western countries [1]. Breast cancers that occur at a 
young age are typically less differentiated; exhibit more 
aggressive biological behavior, a higher grade, and a 
more advanced stage; and are associated with a more 
unfavorable prognosis [2–5]. Young patients have higher 
risks of local recurrence and distant metastasis compared 
with their older counterparts [6, 7]. Age younger than 35 
years is an independent prognostic factor for progression 
free survival (PFS) [6]. Young breast cancer patients 

exhibit more aggressive disease characteristics and 
have a poorer prognosis [8]. The major clinical sub-
classification of breast tumors is based on estrogen (ER) 
and progesterone (PR) receptor expressions, and this 
classification guides targeted therapies and provides 
important prognostic information [9]. In addition, recent 
epidemiological data indicate that the association between 
a woman’s reproductive history and breast cancer differs 
based on ER and PR expressions [10] 

Reproductive factors, such as age at menarche, 
age at first childbirth, time between menarche and first 
childbirth, number of children, oral contraceptive (OC) use 
and breastfeeding, have been suggested to be associated 
with an increased risk for breast cancer [10]. Therefore, 
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Table 1: Biological factors distribution in the evaluable patients
Characteristic No.of patients(%)
Age (median, range) 32(13-35)

≤25 10(3.8)
26-30 81(31)
31-35 170(65.2)

Age at menarche (median, range) 14(7-18)
Age at first full-term pregnancy (median, range) 25(18-33)
Duration of breastfeeding(months)(median, range) 11(0-99)
Abortions

0 104(39.8)
1 50(19.2)
2 36(13.8)
3 11(4.2)
4 0(0)
5 1(0.4)

Unknown 59(22.6)
Number of full-term pregnancies

0 21(8)
1 173(66.3)
2 25(9.6)
3 1(0.4)

Unknown 41(15.7)
Oral contraceptive (OC) use

Never OC user 253(96.9)
Past OC user 8(3.1)

Lymph node status
Positive 154(59)
Negative 79(30.3)
Unknown 28(10.7)

Grade
I 0(0)
II 200(76.6)
III 61(23.4)

Stage
I 63(24.1)
II 170(65.1)
III 26(10)
IV 2(0.8)

ER status
Positive 140(53.6)
Negative 121(46.4)

PR status
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this study aimed to investigate the relationships between 
the above mentioned reproductive factors and certain 
biological characteristics in a group of very young patients 
(<35 years of age) with operable breast cancer.

RESULTS

Baseline characteristics

A total of 359 patients aged ≤35 years and had 
breast cancer were identified. After excluding 74 patients 
who presented with non-invasive breast cancer and14 who 
presented with bilateral tumors, a total of 261 patients 
were included in the analysis. The patient characteristics 
are provided in Table 1.

Impact of full-term pregnancy on biological 
characteristics

We compared the characteristics of women with 
different numbers of full-term pregnancies to study the 
impact of pregnancy on the development of breast cancer 
at a very young age (Table 2). There was an increased 
percentage of ER-positive tumors in the group with more 
full-term pregnancies compared with the group with few 
full-term pregnancies (P = 0.015). No differences were 
noted between the number of full-term pregnancies and 
the number of involved axillary lymph nodes, tumor 
grade, TNM (tumor, node, metastasis) stage, lymph node 
metastasis, PR or HER2/neu expression. ER expression in 
the different full-term pregnancy subgroups are presented 
in Figure 1A.

Impact of abortion on biological characteristics

We next determined whether the number of 
abortions had an impact on hormone receptor (HR) 
expression (Table 3). In contrast to the profound impact 
of the number of full-term pregnancies, no distinct 
association was noted between the number of abortions 
and disease characteristics, and no significant differences 
were detected in terms of node status, tumor grade, TNM 
stage, or the expression of ER, PR or HER2/neu.

Impact of age at menarche on biological 
characteristics

 Next, we analyzed the age at menarche among very 
young breast cancer patients. There was a significantly 
greater percentage of PR-positive tumors among patients 
whose age at menarche was ≥15 years compared with 
those whose age at menarche was <15 years (P = 0.036). 
Age at menarche was not significantly associated with the 
number of involved axillary lymph nodes, tumor grade, 
TNM stage, lymph node metastasis, or the expression of 
ER or HER2/neu (Table 4). 

Positive 141(54)
Negative 120(46)

HER2/neu status
Positive 65(24.9)
Negative 196(75.1)

Figure 1: Hormone receptor (HR) expression levels in 
different breast cancer subgroups. A. ER expression in 
the different full-term pregnancy breast cancer subgroups; B. PR 
expression stratified by OC use.
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Impact of age at first full-term childbirth and the 
oral contraceptive use on biological characteristics

We compared the characteristics of very young 
breast cancer patients with different ages at first full-
term childbirth (Table 5). No distinct associations were 
noted between age at the first full-term birth and disease 
characteristics, and no significant differences were 
detected regarding node status, tumor grade, TNM stage, 
expression of ER, PR or HER2/neu.

We also analyzed OC use among very young 
breast cancer patients. Patients who had taken OCs 
were more likely to present with late-stage tumors (P = 
0.002) than those who had never taken OCs (Table 6). 
No distinct association was noted between OC use and 
disease characteristics, and no significant differences were 
identified in node status, tumor grade, expression of ER, 
PR or HER2/neu. PR expression stratified by OC use is 

presented in Figure 1B.

DISCUSSION

 Very young women with breast cancer present 
with aggressive disease and have a worse prognosis than 
their older counterparts. One study in our department has 
indicated that age was an independent predictive factor for 
relapse free survival (RFS). Breast cancer patients <or = 
40 years presented more unfavourable features than those 
41-50 years patients [11]. Our study identified a significant 
association between the number of full-term pregnancies 
and age at menarche with tumor HR status. Specifically, 
a greater number of full-term childbirths are associated 
with an increased percentage of ER-positive disease, 
whereas a later age at menarche is associated with an 
increased percentage of PR-positive disease among very 
young breast cancer patients. Additionally, patients who 

Table 2: Impact of full-term pregnancy on disease characteristics
Number of full-term pregnancies No.of patients(%)

P value
0 1 2 3

Age 0.037
≤25 2(33.3) 4(66.7) 0(0) 0(0)

26-30 9(16.1) 45(80.4) 2(3.5) 0(0)
31-35 10(6.3) 124(78.5) 23(14.6) 1(0.6)

Lymph node status 0.583
Positive 10(7.5) 109(82) 13(9.8) 1(0.7)
Negative 6(9.1) 50(75.8) 10(15.1) 0(0)

Grade 0.826
I 0(0) 0(0) 0(0) 0(0)
II 17(10) 135(79) 18(10.5) 1(0.5)
III 4(8.2) 38(77.6) 7(14.2) 0(0)

Stage 0.222
I 7(13.7) 39(76.5) 5(9.8) 0(0)
II 13(8.9) 116(79.5) 17(11.6) 0(0)
III 1(4.8) 16(76.2) 3(14.3) 1(4.7)
IV 0(0) 2(100) 0(0) 0(0)

ER status 0.015
Positive 17(14.5) 83(70.9) 16(13.7) 1(0.9)
Negative 4(3.9) 90(87.4) 9(8.7) 0(0)

PR status 0.207
Positive 14(11.6) 89(73.6) 17(14) 1(0.8)
Negative 7(7.1) 84(84.8) 8(8.1) 0(0)

HER2/neu status 0.401
Positive 5(8.5) 47(79.7) 6(10.2) 1(1.6)
Negative 16(9.9) 126(78.3) 19(11.8) 0(0)
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had taken OCs were more likely to present with late-
stage tumors compared with those who had never taken 
OCs. Age at first full-term childbirth and the number of 
abortions were generally not associated with a HR positive 
or HR-negative breast cancer.

 Several earlier studies indicated a strong association 
between older age at menarche or full-term childbirth 
(particularly, at an early age) and ER-positive breast 
cancer [3, 12-14]. Phipps et al. reported that even one 
full-term childbirth was associated with an increased risk 
for triple-negative breast cancer (ER-, PR- and HER2-
), and the positive association was strengthened with an 
increasing number of full-term births [13]. Unfortunately, 
a consensus on the association of the number of full-term 
births, age at menarche and OC use with HR-positive 
breast cancer has not yet been achieved, especially for 
very young women (<35 years). 

Previous studies investigating the association 
between different reproductive factors and ER-positive 

breast cancer have demonstrated a relatively consistent 
inverse risk association with full-term birth [3]. However, 
in our study, there was an increased percentage of ER-
positive tumors among very young breast cancer patients 
with a greater number of full-term births (P = 0.015). 
The number of full-term births is considered to have a 
protective effect on breast cancer risk. Theoretically, this 
effect may be related to a more favorable breast cancer 
subtype (HR-positive). 

We observed an association between increased age 
at menarche and PR expression. There was an increased 
percentage of PR-positive tumors among patients whose 
menarche age was ≥15 years compared with those 
whose age at menarche was <15 years old (P = 0.036). 
The inverse association between age at menarche and 
an increased breast cancer risk is thought to result 
from increased estrogen exposure during a woman’s 
reproductive life [2]. We did not observe a relationship 
between the age at menarche and ER status. Women 

Table 3: Impact of abortion on disease characteristics
Abortions No.of patients (%)

P value
0 1 2 3 5

Age 0.9
≤25 3(50) 2(33.3) 1(17.7) 0(0) 0(0)

26-30 28(58.3) 12(25) 5(10.4) 3(6.3) 0(0)
31-35 73(49.3) 36(24.3) 30(20.3) 8(5.4) 1(0.67)

Lymph node status 0.513
Positive 58(47.9) 32(26.4) 24(19.8) 6(5) 1(0.9)
Negative 40(60.6) 14(21.2) 9(13.6) 3(4.6) 0(0)

Grade 0.953
I 0(0) 0(0) 0(0) 0(0) 0(0)
II 80(51) 38(24.2) 29(18.5) 9(5.7) 1(0.6)
III 24(53.3) 12(26.7) 7(15.6) 2(4.4) 0(0)

Stage 0.922
I 24(52.2) 10(21.7) 11(23.9) 1(2.2) 0(0)
II 68(50.7) 36(26.9) 20(14.9) 9(6.7) 1(0.8)
III 11(55) 4(20) 4(20) 1(5) 0(0)
IV 1(50) 0(0) 1(50) 0(0) 0(0)

ER status 0.777
Positive 55(51.9) 28(26.4) 17(16) 5(4.7) 1(1)
Negative 49(51) 22(22.9) 19(19.8) 6(6.3) 0(0)

PR status 0.566
Positive 57(52.8) 24(22.2) 22(20.4) 5(4.6) 0(0)
Negative 47(50) 26(27.7) 14(14.9) 6(6.4) 1(1)

HER2/neu status 0.484
Positive 26(53.1) 12(24.5) 8(16.3) 2(4.1) 1(2)
Negative 78(51) 38(24.8) 28(18.3) 9(5.9) 0(0)
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with a greater number of full-term childbirths and a later 
menarche age experienced an increased risk of harboring 
an endocrine-responsive tumor.

OC use has been extensively studied in numerous 
epidemiological studies, and the majority of these studies 
have reported either no association or a moderately 
increased risk for breast cancer, particularly among very 
young women and recent OC users [15]. Patients who 
had taken OCs were more likely to present with late-stage 
tumors (P = 0.002) compared with patients who had never 
taken OCs. In the current study, we were unable to confirm 
any significant risk associations between OC use and HR-
positive breast cancer. Only a few baseline OC users were 
included in this cohort. In addition, OCs contain different 
estrogen and progestin types at varying concentrations 
[16], which could potentially mask any risk association. 

We did not observe any association between age 
at first full-term childbirth or breastfeeding duration and 
the HR status or other biological characteristics, perhaps 

due to the lack of available data. At the time of this study, 
additional information on HER2 expression to classify 
breast cancer subtypes into more detailed molecular sub-
classifications was not available. However, as routine 
HER2 testing is a relatively recent technique compared 
with ER and PR assessments, future cohort analyses 
will be able to include HER2 testing. In addition, further 
prospective studies with larger sample sizes are necessary. 

Recently, Heidi et al [17] found that the expression 
and function of ER and PR in normal human breast is 
non-overlapping. ER and PR are functionally enriched 
in distinct cell subsets in the normal human breast. 
However, ER and PR become correlated in breast cancer 
and converge on common pathways. The effect of full-
time pregnancies and age at menarche on the breast 
cancer hormone receptor status may result from that 
they influence different cell subsets which preferentially 
expressing ER and PR, respectively in normal human 
breast. The expression of hormone receptor and HER2 

Table 4: Impact of menarcheal age on disease characteristics
Menarcheal age (years) No.of patients(%)

P value
≤12 13-14 ≥15

Age 0.531
≤25 2(20) 6(60) 2(20)

26-30 12(15.6) 40(51.9) 25(32.5)
31-35 16(9.9) 85(52.5) 61(37.7)

Lymph node status 0.742
Positive 20(13.4) 77(51.7) 52(34.9)
Negative 8(10.8) 42(56.8) 24(32.4)

Grade 0.818
I 0(0) 0(0) 0(0)
II 22(11.6) 99(52.1) 69(36.3)
III 8(13.6) 32(54.2) 19(32.2)

Stage 0.304
I 4(6.8) 37(62.7) 18(30.5)
II 23(14.1) 84(51.5) 56(34.4)
III 3(12) 9(36) 13(52)
IV 0 1(50) 1(50)

ER status 0.281
Positive 15(11.3) 65(48.9) 53(39.8)
Negative 15(12.9) 66(56.9) 35(14.1)

PR status 0.036
Positive 15(11.2) 62(46.3) 57(42.5)
Negative 15(13) 69(60) 31(27)

HER2/neu status 0.071
Positive 6(9.5) 41(65.1) 16(25.4)
Negative 24(12.9) 90(48.4) 72(38.7)
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could be changed due to therapeutic reasons, such as 
neoadjuvant chemotherapy (NCT)[18]. Jin et al found that 
13% of breast cancer patients changed from HR (+) to HR 
(−), 5.4% changed from HR (−) to HR (+) after NCT. 

In conclusion, our study provides possible evidence 
that women with a greater number of full-term pregnancies 
or a later age at menarche have an increased risk of 
harboring an endocrine-responsive tumor. Additionally, 
patients who have taken OCs are more likely to present 
with advanced disease. Further studies that include more 
cases are needed to provide more precise risk estimations 
for reproductive factors and their associations with HR-
positive tumors among very young women.

PATIENTS AND METHODS

Patients and follow-up

In total, 261 patients aged <35 years who underwent 
breast surgery between January 1, 1999, and December 31, 
2007, were enrolled in this study. The study was approved 
by the ethics committee of the Cancer Hospital of Fudan 
University. Written informed consent was obtained 
from all of the patients prior to initiating any medical 
procedures. Patient information and clinicopathological 
characteristics were retrieved from the inpatient 
computerized database of the Cancer Hospital of Fudan 
University, Shanghai, China. A total of 261 young female 
patients (<35 years) without distant metastasis at first 
diagnosis were included in our study based on specific 
inclusion and exclusion criteria. Patients who were not 

Table 5: Impact of age at first full-term childbirth on disease characteristics
Age at first full-term childbirth (years) No.of patients(%)

P value
≤19 20-24 25-29 30-35

Age 0.025
≤25 0(0) 3(75) 1(25) 0(0)

26-30 3(8.3) 8(22.2) 25(69.4) 0(0)
31-35 1(0.8) 43(33.9) 74(58.3) 9(7.1)

Lymph node status 0.51
Positive 3(3) 34(34) 57(57) 6(6)
Negative 1(1.8) 13(23.6) 38(69.1) 3(5.5)

Grade 0.485
I 0(0) 0(0) 0(0) 0(0)
II 4(3) 40(30.3) 80(60.6) 8(6.1)
III 0(0) 14(40) 20(57.1) 1(2.9)

Stage 0.845
I 1(2.7) 9(24.3) 26(70.3) 1(2.7)
II 3(2.8) 35(32.1) 64(58.7) 7(6.4)
III 0(0) 9(47.4) 9(47.4) 1(5.3)
IV 0(0) 1(50) 1(50) 0(0)

ER status 0.739
Positive 1(1.2) 25(30.9) 50(61.7) 5(6.2)
Negative 3(3.5) 29(33.7) 50(61.7) 4(4.7)

PR status 0.433
Positive 2(2.3) 32(37.2) 49(57) 3(3.5)
Negative 2(2.5) 22(27.2) 51(63) 6(7.4)

HER2/neu status 0.329
Positive 1(2.6) 11(28.9) 26(68.4) 0(0)
Negative 3(2.3) 43(33.3) 74(57.4) 9(7)
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eligible for surgery received 4 to 6 cycles of different 
neoadjuvant chemotherapy and/or hormone therapy (if 
required) according to the standard therapy at the time of 
surgery. The median age of this cohort was 32 years. The 
use of adjuvant radiotherapy was determined according to 
the database of the Cancer Hospital of Fudan University, 
Shanghai, China. 

Determination of biological characteristics

The immunohistochemical status of each sample 
was defined by staining for ER, PR and human epidermal 
growth factor 2 (HER2/neu). All of the primary 
monoclonal antibodies were provided by Dako (DAKO, 
Carpinteria, CA, USA) and were used at dilutions of 
1:35 (ER), 1:50(PR) and 1:400(HER2/neu). HER2/neu 
overexpression was evidenced by complete membrane 
staining of at least 10% of the neoplastic cells. The 

percentage of cells with definite nuclear staining among at 
least 2000 neoplastic cells examined at 400× magnification 
was recorded when evaluating ER and PR status. The 
stained slides were evaluated independently by two of the 
authors.

Pregnancy characteristics

Age at menarche (years) was categorized as ≤12, 
13-14 and ≥15. The number of full-term pregnancies 
was categorized as 0, 1, 2, or 3. The age at first full-term 
childbirth (years) was defined as ≤19, 20-24, 25-29, or 30-
35. The total cumulative breastfeeding duration (months) 
was categorized as ≤1, 2-6, 7-12, 13-17 or ≥18. OC use 
was categorized as never or past OC use.

This analysis aimed to analyze the relationship 
between tumor characteristics and biological markers 
in different groups of patients with various numbers of 

Table 6: Impact of oral contraceptive use on disease characteristics
OC use No.of patients(%)

P value
Never OC use Past OC use

Age 0.422
≤25 9(90) 1(10)

26-30 79(97.5) 2(2.5)
31-35 165(97.1) 5(2.9)

Lymph node status 0.266
Positive 148(96.1) 6(3.9)
Negative 78(98.7) 1(1.3)

Grade 0.912
I 0(0) 0(0)
II 194(97) 6(3)
III 59(96.7) 2(3.3)

Stage 0.002
I 62(98.4) 1(1.6)
II 165(97.1) 5(2.9)
III 25(96.2) 1(3.8)
IV 1(50) 1(50)

ER status 0.051
Positive 133(95) 7(5)
Negative 120(99.2) 1(0.2)

PR status 0.054
Positive 134(95) 7(5)
Negative 119(99.2) 1(0.2)

HER2/neu status 0.995
Positive 63(96.9) 2(3.1)
Negative 190(96.9) 6(3.1)
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full-term pregnancies. Several of the main prognostic 
features were missing for several of the patients, and 
various factors were subsequently retrieved. HER2/neu 
staining was performed on a routine basis to assess its 
overexpression. Fluorescent in situ hybridization (FISH) 
was not routinely performed. 

Statistical analysis

The associations between categorical variables 
were measured using contingency tables with two-sided 
χ2 tests. All of the P-values were two-tailed, and the 
significance level was set at p < 0.05. All of the statistical 
analyses were performed using SPSS, version 16.0 (SPSS, 
Inc., Chicago, IL, USA).
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