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Abstract
Purpose  Women ≤ 35 years old with breast cancer constitute a special group. Considering the impact of the disease and its 
prognosis, these patients face some specific problems that are not present in older women. What are the prognostic features 
of the survival rate in very young women with breast cancer?
Methods  Retrospective analysis of very young women with breast cancer from the Surgical-Oncologic Breast Cancer Depart-
ment at “Theagenio” Anticancer Hospital, 2003–2016. Patient and tumor characteristics, treatment options and follow-up 
information were collected. Univariate–multivariate analyses were conducted and survival rates were calculated.
Results  The median age was 34 years old. 53 patients (41%) had T1, 36 (28%) had T2, 7 (5.4%) had T3 and 33 (25.6%) had 
T4 stage tumors. Most women, 114 (88.4%), had ductal carcinoma in their histology. Furthermore, positive axillary lymph 
nodes were present in 62 women (48%). In the immunochemistry report, 91 patients (70.5%) were hormone receptor positive, 
HER2 was overexpressed in 32 patients (24.8%) and 27 patients presented with triple-negative subtype. Out of 65 patients 
tested for Ki-67, 51 (78.5%), had a high expression (cut-off value of 20%). After adjusting for all possible factors, the risk 
of recurrence and death was six times higher in the positive lymph node group, (p < 0.001). The median disease-free and 
overall survival was 133 and > 173 months, respectively.
Conclusion  Breast cancer in very young women appears with large size and high-grade tumors, high incidence of infiltrated 
axillary lymph nodes, high Ki-67 expression and intrinsic subtypes with poor prognosis. As a result, these women need to 
be treated by a multidisciplinary team.
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Introduction

Breast cancer is the second most common cancer in the 
world and the most frequent malignancy in women. Its 
incidence rates vary across the world and increase with 
age [1]. However, very young females represent a special 
group of patients having special needs and requirements 
in their management, because of its aggressive behavior 
and association with poor prognosis [2–4]. Among them, 
there is a special and rare group of patients that includes 
the very young women (≤ 35 years old) with breast cancer. 
Despite this fact, there is no specific screening program 
for them [5], worldwide. In addition to the unpleasant 
course of disease and its prognosis, these young women 
face some specific problems, which were discovered with 
standardized Quality of Life questionnaires. These prob-
lems include disruption of their career, inability of child 
bearing/family completion, fulfilling the ongoing family 
responsibilities, the negative impact of different therapeu-
tic modalities on sexuality and body image and also the 
psychosocial stress of facing a life-threatening illness at 
such a young age [6]. Hence, it is of high importance to 
take into consideration and discuss with them any possible 
fertility, sexuality, genetics, psychological and emotional 
problem, before deciding the treatment plan [7–9]. The 
aim of the current study was to describe the clinico-path-
ological characteristics, the applied treatment and deter-
mine the possible prognostic factors affecting the disease-
free and the overall survival in very young women with 
breast cancer.

Methods

Study characteristics

We retrospectively reviewed the medical records of all 
women with breast cancer, who were treated in the Surgi-
cal-Oncologic Breast Cancer Department at “Theagenio” 
Anticancer Hospital, Thessaloniki, Greece from January 
1, 2003 until December 31, 2016 and identified those that 
were ≤ 35 years old. Out of 6000 patients, approximately, 
diagnosed with breast cancer during this period of time, 
159 were ≤ 35 years old. A written approval was received 
from the Head of the Department and the Scientific Com-
mittee of the hospital.

Patients

Inclusion criteria:

•	 Histological confirmation of invasive breast cancer.
•	  ≤ 35 years old at the time of the diagnosis (January 1, 

2003–December 31, 2016).

Exclusion criteria:

•	 Missing important registry data after the diagnosis of 
breast cancer.

•	 Stage IV disease at the time of the diagnosis.
•	 Prior treatment for breast cancer in another.

As a result of the above-mentioned criteria, out of the 
159 women ≤ 35  years old with breast cancer, 19 were 
excluded due to important missing registry data. Moreo-
ver, five women were excluded, because they had stage IV 
disease at the time of the diagnosis, because those patients 
have a worse prognosis irrespective of the age of women. 
Another six women, because in the final histological report 
no invasive breast cancer was found (only in situ carcinoma). 
Hence, finally 129 women ≤ 35 years old with breast cancer 
were identified as eligible for further analysis, with no dupli-
cate data and important missing values. The flowchart of the 
patient selection is shown in (Fig. 1).

Data collection

Data were collected during a period of one month. In order 
to avoid inconsistencies among different dates of data col-
lection, a uniform data collection sheet was used, during the 
retrospective mining of the patient’s medical records. The 
data sheet included the following information:

•	 Patient’s identifiers:

o	 Name
o	 Hospital identification number

•	 Patient’s age
•	 Parity
•	 Family history
•	 Tumor characteristics:

o	 Tumor size
o	 Histological type
o	 Grade

•	 Axillary lymph node status:

o	 Number of positive lymph nodes
o	 Number of total dissected lymph nodes

•	 Metastasis status and site
•	 Disease stage (TNM staging)
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•	 Immunochemistry evaluation:

o	 Estrogen receptor
o	 Progesterone receptor
o	 Human epidermal growth factor receptor 2 expres-

sion
o	 Proliferation marker

•	 Intrinsic subtypes:

o	 Luminal A
o	 Luminal B
o	 HER2 positive

o	 Basal-like

•	 Treatment:

o	 Surgery
o	 Chemotherapy
o	 Radiotherapy
o	 Endocrine therapy

•	 Time related data:

o	 Date of diagnosis
o	 Date of recurrence
o	 Date of last follow-up

•	 BRCA testing
•	 Breast reconstruction

Statistical analysis

All analyses were performed using RStudio. For descriptive 
statistics of qualitative variables, the frequency distribution 
procedure was run with calculation of the number of cases 
and percentages. On the other hand, for descriptive statis-
tics of quantitative variables, the mean, median, range, and 
standard deviation were used to describe central tendency 
and dispersion. Univariate and multivariate analyses were 
performed. Disease-free (DFS) and overall survival (OS) 
analyses were performed using the Kaplan–Meier curves 
and groups were compared using the log-rank test. Disease-
free survival was defined as the time interval between date 
of diagnosis and date of first recurrence. A p value of < 0.05 
was considered as statistically significant.

Results

This retrospective cohort study included 159 very young 
women with breast cancer, representing 2.65% of the 6.000 
women who were treated during the period of the study for 
histologically proven breast cancer in the Surgical-Onco-
logic Breast Cancer Department. After screening the patients 
based on the inclusion and exclusion criteria, 129 patients 
were eligible for further analysis in this study.

Patients’ characteristics are outlined in (Table 1). The 
median age of the women at the time of the diagnosis was 
34 years old, with a range of 21–35. Out of the 129 patients, 
20 women (15.5%) had positive family history and BRCA 
mutations were identified in 17 patients (13.2%) among 32 
women, who underwent genetic testing. Genetic testing was 
proposed to all women, due to the young age, and especially 
to those with positive family history or intrinsic subtypes 

All breast 
cancer patients 

(n=6.000) 

Screened 
by Age 

Screened 
by stage & 
histology 

Breast cancer 
patients 

≤ 35 years old 
(n=159) 

Breast cancer 
patients 

≤ 35 years old 
(n=148) 

Breast cancer 
patients 

≤ 35 years old 
(n=129) 

Screened 
by missing 

data 

Fig. 1   Patients’ selection flowchart
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with poor prognosis. Regarding parity, none of women that 
were included in this study had ≥ 4 children.

Regarding tumor location, they were almost equally 
located in both breasts, with no bilateral cases. The size of 
the tumor ranged from 1 to 85 mm and the median tumor 
size was 20 mm, with 20 cases (15.5%) of multifocal tumors. 
Moreover, according to the TNM staging system: 53 patients 
(41%) had T1, 36 (28%) had T2, 7 (5.4%) had T3 and inter-
estingly 33 (25.6%) had T4 stage tumors. The most common 
histopathological type was invasive ductal carcinoma, 114 
women (88.4%); associated in situ components were present 
in 70 patients (54.3%). According to tumor grading, more 
than the half of the patients, 82 (63.6%) had grade three 
tumors. On the other hand, all women underwent either axil-
lary lymph node dissection or sentinel lymph node biopsy 
(SLNB). The number of total dissected lymph nodes ranged 
from 1 to 31 and the median number of excised nodes was 
12. Positive axillary lymph nodes were present in 62 women 
(48%). According to TNM staging system, 67 patients (52%) 
had N0, 35 patients (27%) had N1, 18 patients (14%) had 
N2 and 9 patients (7%) had N3 stage lymph nodes. Tumor 
pathologic characteristics are summarized in (Table 2).

In the immunochemical profile, 91 (70.5%) were hormone 
receptor positive. HER2 was overexpressed in 32 patients 
(24.8%) and fluorescence in situ hybridization (FISH) was 
necessary to identify HER2 expression in 31 cases (24%). 
Half of the patients, 65 (50.4%), were tested for the prolif-
eration marker Ki-67, because some of the patients were 
treated before Ki-67 became a standard marker in the immu-
nochemistry report. 20% was the cut-off point for high and 
low expression [10]; 51 out of 65 patients (78.5%) had a 
high Ki-67. Based on the aforementioned immunochemistry 
markers, the following intrinsic subtypes of breast cancer 

were identified: 31 patients (24%) presented with Luminal 
A type, 60 patients (46.5%) presented with Luminal B type, 
11 patients (8.5%) presented with HER2-positive type and 
interestingly 27 patients (21%) presented with triple-nega-
tive type. Tumor biomarker characteristics are summarized 
in Table 3.

Regarding treatment options (Table 4), all 129 patients 
underwent surgical treatment. Almost half of the patients, 66 
(51.2%), were offered breast-conserving surgery (BCS) and 
63 (48.8%) mastectomy, both combined either with SLNB 
or axillary lymph node dissection. Out of 63 patients with 
mastectomy, 18 (28.6%) underwent breast reconstructive 
surgery. Furthermore, chemotherapy was offered to almost 
all women, 121 (93.8%). Out of the 121 women, 42 (34.7%) 
had neo-adjuvant and 79 (65.3%) adjuvant chemotherapy, 
while in 29 (24%) anti-HER2 therapy was co-administrated. 
The criteria to offer neo-adjuvant chemotherapy were immu-
nochemical profile (e.g., triple-negative type), tumor size 
(> T4), positive axillary lymph nodes. Radiotherapy was 
offered to 111 patients (86%) and endocrine therapy to 91 
patients (70.5%).

All women that were included in the study had a frequent 
follow-up, from 6 to 173 months, with a median of 62 months. 

Table 1   Patient characteristics

Patient characteristics Number of patients (N) Percentage (%)

Age (years) Median: 34 Range: 21–35
  ≤ 25 3 2.3
  > 25 – 30 21 16.3
  > 30 – 35 105 81.4
Family history
 Positive 20 15.5
 Negative 109 85.5

BRCA mutation
 Yes 17 56.7
 No 15 43.3

Parity
 0 children 50 38.8
 1 child 43 33.3
 2 children 29 22.5
 3 children 7 5.4

Table 2   Tumor pathologic characteristic

Tumor characteristics Number of patients (N) Percentage (%)

Side
 Left 66 51.2
 Right 63 48.8

Tumor size (mm) Median: 20 Range: 1–85
 T1 53 41
 T2 36 28
 T3 7 5.4
 T4 33 25.6

Histologic type
  Ductal 114 88.4
  Other 15 11.6

 In situ components
 Yes 70 54.3
 No 59 45.7

Grade
 1 3 2.3
 2 43 34.1
 3 82 63.6

Lymph node (LN)
 N0 67 52
 N1 35 27
 N2 18 14
 N3 9 7
 LN positive Mean: 3 Range: 1–9
 LN resected Median: 12 Range: 1–31
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Tumor recurrence occurred in 34 patients (26.4%): 16 (47.1%) 
had a locoregional recurrence and 18 (52.9%) a distant metas-
tasis. The first site of distant recurrence was bone metastasis 
in seven patients (38.9%), liver metastasis in 6 (33.3%), lung 
metastasis in 3 (16.6%), infiltration of cervical lymph nodes in 

1 (5.6%) and brain metastasis in 1 (5.6%). Unfortunately, the 
mortality rate was approximately 20%.

In order to identify which factors were associated with 
DFS and OS, univariate and multivariate analyses were 
conducted and compared with literature [11]. Regarding 
DFS (Table 5), the univariate analysis revealed that axillary 
lymph node status was the only statistically significant vari-
able (p < 0.001), which increases the risk of recurrence by 
415% (HR: 5.142). But, in the final model (with factors with 
a p < 0.2) for the multivariable analysis we included both the 
intrinsic subtypes (p = 0.0272) and the axillary lymph node 
status. The risk of recurrence was decreased in the Luminal 
A type by 70% (HR: 0.3016), in the HER2 positive by 48% 
(HR: 0.5204) and in the Luminal B by 37% (HR: 0.6314), 
but it was increased in the Basal-like by 490% (HR: 5.8897), 
after adjusting for the other factors.

On the other hand, regarding OS (Table 6) in the univari-
ate analysis, the results indicate that the correlation of tumor 
size and risk of death is statistically significant (p = 0.017) 
and for every 10 mm increase the risk of death is increased 
by 25% (HR: 1.237). The other variable that was found sta-
tistically significant was lymph node status (p < 0.001) and 
the risk of death was increased by 480% (HR: 5.835) in 
patients with positive axillary lymph nodes. All the other 
variables were not statistically significant related to the OS. 
In the multivariate analysis, we included in the final model 
the type of operation (p = 0.06743) and the axillary lymph 
node status. The risk of recurrence was increased by 110% 
(HR: 2.09) in the mastectomy group and by 500% (HR: 
6.037) in the positive axillary lymph node group.

The median DFS was 130  months (Fig.  2) and the 
median OS was > 173 months (Fig. 3). Furthermore, in 
the group analysis, by using log-rank tests, there was no 
statistically significant difference in the DFS or the OS 
between the molecular subtypes (p = 0.377–0.42), the 
timing of the chemotherapy (p = 0.926–0.887), the grade 
(p = 0.743–0.633), the type of the surgery (p = 0.731–0.089), 
the tumor stage (p = 0.542–0.664) or the TNM staging 
(p = 0.0536–0.0524). However, in the axillary lymph node 
status group, there was a statistically significant differ-
ence in the median DFS (positive lymph nodes: 70 months 
vs. negative lymph nodes: 134 months) and median OS 
(positive lymph nodes: 95  months vs negative lymph 
nodes: > 173 months), between negative and positive lymph 
node groups (p < 0.001– < 0.001). These results are shown 
in (Figs. 4, 5).

Discussion

Breast cancer is the most common malignancy in women 
and it may occur at any age. In the last decades, a lot of 
effort has been made to thoroughly study breast cancer 

Table 3   Tumor biomarker characteristics

Biomarker characteristics Number of patients (N) Percentage (%)

Hormone receptor
 Positive 91 70.5
 Negative 38 29.5

ER
 Positive 87 67.4
 Negative 42 32.6
 PR 71 55
 Positive 58 45
 Negative 20 15.5

HER2
 Positive 32 24.8
 Negative 97 75.2

Ki-67 (%) Median: 35 Range: 0 –90
  ≤ 20 14 21.5
  > 20 51 78.5
Intrinsic subtypes
 Luminal A 31 24
 Luminal B 60 46.5
 HER2 pos 11 8.5
 Basal-like 27 21

Table 4   Treatment options

Treatment Number of patients 
(N)

Percentage (%)

Type of operation
 BCS 66 51.2
 Mastectomy 63 48.8

Chemotherapy
 Yes 121 93.8
 No 8 6.2
 Adjuvant 79 65.3
 Neoadjuvant 42 34.7

Anti-HER2 therapy
 Yes 29 24
 No 92 76

Radiotherapy
 Yes 111 86
 No 18 14

Endocrine therapy
 Yes 91 70.5
 No 38 29.5
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in young women, mainly due to the fact that most coun-
tries do not have an established screening program for 
women < 40 years old. Another problem is that the defini-
tion of young women varies across published studies with 
no cut-off age. Recently, the European Society of Breast 
Cancer Specialists (EUSOMA) and the ESO-ESMO Con-
sensus published recommendations for the management 
of young women suffering from breast cancer and defined 
the age 40 years old as the upper limit [12, 13]. They also 
defined the age 35 years old as the upper limit for very young 
women and stated that this group consists another special 

population of patients that needs further investigation [12]. 
There are only few studies in the literature evaluating this 
specific topic [14–16].

Among our study population, the incidence of breast can-
cer in very young women was 2.65%. In the literature, this 
rate varies widely among the different populations, 1% in 
Finland [17], 2.7% in Japanese patients [18], 2.4% in Ameri-
can women [19], but 11.1% in China [20]. The median age 
was 34 years old, which is in accordance with the other 

Table 6   Overall survival (Cox regression)

Univariate model Multivariate model

HR 95% CI p value HR 95% CI p value

Age (years) 1.045 0.9092–1.201 0.537
Tumor (mm) 1.237 1.039–1.472 0.017
Type of operation
 BCS 1
 Mastectomy 1.95 0.8904–4.272 0.0949 2.09 0.9485–4.607 0.06743

Intrinsic subtypes
 Basal-like 1
 HER2 pos 1.783 0.2929–10.853 0.53
 Luminal A 2.008 0.5180–7.785 0.313
 Luminal B 2.739 0.7846–9.563 0.114

Chemotherapy
 Adjuvant 1
 Neoadjuvant 0.9411 0.3949–2.243 0.891

Grade
 2 1
 3 0.9753 0.4225–2.251 0.953

Lymph node status
 Negative 1
 Positive 5.835 2.189–15.55  < 0.001 6.037 2.2589, 16.133  < 0.001

Fig. 2   Median Disease-free survival

Fig. 3   Median Overall survival
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studies [16, 21, 22]. Childbearing did not seem to affect 
the incidence of breast cancer, since approximately 60% of 
our patients were multiparous. Other risk factors that were 
analyzed is positive family history or inherited breast cancer. 
It was found that the incidence was higher in our study as 
compared with a recent study from Egypt [14].

As expected, breast cancer tumors were equally located 
in both sides. Furthermore, in accordance with the literature 
[14–16, 21, 22], our study results showed that breast cancer 
in very young women was associated with larger tumors 
(1/4 were T4), higher grade (2/3 were grade 3) and positive 
axillary lymph nodes (1/2 had lymph node metastasis). The 
ductal invasive carcinoma was the dominant histopathologi-
cal type (≈90%), which is in agreement with the literature 
[15]. Regarding the immunochemistry, in our study, over 2/3 

of the patients had positive hormone receptors, and 1/4 had 
HER2 overexpression. It is worthy to mention that, despite 
the retrospective character of our study, almost half of our 
patients were further tested for Ki-67. Nearly 80% of our 
very young women had a high Ki-67 expression (> 20%), 
which is an indicator of tumor aggressiveness at this age 
group. Other factors related to tumor aggressiveness are 
the intrinsic subtypes of breast cancer. Specifically, Lumi-
nal B and triple-negative subtypes were found quite fre-
quent (≈50–≈20%) in our study population, which is also 
described in the literature [23]. Although the aforementioned 
subtypes are associated with poor prognosis in the published 
literature, our results did not show a statistically significant 
difference in survival, among the intrinsic subtypes.

All of our patients underwent surgical treatment, half of 
the patients (51.2%) underwent breast-conserving surgery 
(BCS) and the other half (48.8%) mastectomy. Our results 
differ from the published literature [14, 16], where the mas-
tectomy rates are even higher. A possible explanation is that 
the studies include patients that where treated before the 
acknowledgement that mastectomy is not inferior to BCS. 
In our opinion, the mastectomy group percentage should be 
even lower, because BCS is the treatment of choice, when 
indicated, but as mentioned above locally advanced breast 
cancer is presented more often in very young women, in 
contrast to older women [12]. After conducting a survival 
analysis, we concluded that BCS can be offered to very 
young women with breast cancer with the same oncologi-
cal results as mastectomy, which is in accordance with two 
recently published studies [24, 25].

Furthermore, almost all of our patients underwent chemo-
therapy and in 1/3 of them it was neoadjuvant and because 
these very young women have a longer life-expectancy, if 
selected properly they may benefit from the increased prog-
nosis of neoadjuvant chemotherapy. The main criteria for 
this selection are infiltrated axillary lymph nodes, locally 
advanced tumors and certain intrinsic subtypes (e.g., triple 
negative). Moreover, nearly 90% of the patients underwent 
radiotherapy. This high percentage is explained by the fact 
that post mastectomy radiation therapy was needed in 46 
patients (73%) due to large tumors and/or infiltrated axillary 
lymph nodes.

In our study, the median follow-up time was just over 
5 years: 1/4 of the patients recurred and 1/5 died. The recur-
rence site was equally distributed between locoregional and 
distant metastasis (most frequent sites: bone, liver, lung), 
showing the importance of a close follow-up program in 
these very young women. We focused on the prognostic fea-
tures associated with the risk of recurrence and death in a 
multivariate analysis. After adjusting for all the variables, 
the risk of recurrence was reduced by 70% in Luminal A 
type tumors, but it was six times higher in patients with posi-
tive axillary lymph nodes (both statistically significant). On 

Fig. 4   Median Disease-free survival

Fig. 5   Median Overall survival
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the other hand, the risk of death was two times higher in the 
mastectomy group (not statistically significant) and it was 
also six times higher in patients with positive axillary lymph 
nodes (statistically significant).

Interestingly, the median DFS was high (130 months) 
and the median OS was > 173 months, much higher than the 
results of a resent Egyptian study [14]. This may be due to 
the fact that stage IV disease was not included in our study, 
but also in the fact that these young patients undergo more 
aggressive treatments due to their tolerability. Last but not 
least, in our study, axillary lymph node status resulted in a 
statistically significant difference between the two groups in 
both DFS and OS, but none of the other studied parameters 
were statistically significant.

Last but not least, the main difference of our study among 
the others in the literature was the fact that we excluded 
women with stage IV disease. The main reason that led us 
to use this exclusion criterion was the knowledge that these 
women are treated completely different from the other stages 
and their prognosis is poor from the beginning. Furthermore, 
the main goals of our study were to point out the need of a 
better screening program for young women, because like 
older women, early breast cancer detection offers higher 
chances of survival. Another difference—advantage of our 
study, compared to all the aforementioned studies of the lit-
erature, was the fact that Ki-67, which plays a deceive role in 
treatment selection, was absent or not tested in the majority 
of their study population.

Conclusions

Breast cancer in very young women (≤ 35 years old) is not as 
rare as some may believe. This specific age group of women 
has some special tumor characteristics and also some special 
needs and requirements. Breast cancer appears with larger 
size and higher-grade tumors, higher incidence of infiltrated 
axillary lymph nodes, higher Ki-67 expression and intrinsic 
subtypes with worse prognosis in these very young women. 
This causes important problems such as disruption of their 
career, inability of childbearing and family completion, dif-
ficulties on carrying out the ongoing family responsibilities, 
loss of their sexuality, inferior body image and prolonged 
psychosocial stress. Despite the aggressiveness of the breast 
cancer in very young women, the DFS and OS rates may 
be rather high, especially in patients with negative axil-
lary lymph nodes. In addition, the biological characteris-
tics (intrinsic subtypes) of the tumor should be considered 
in the treatment choice and in the prognosis evaluation. 
Thankfully, in the last decade many scientists are starting to 
analyze very young women with breast cancer, but further 
studies are needed, especially for the quality of life of these 
patients, due to their long life-expectancy.
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