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Abstract
Objective: Knowledge of breast cancer patterns over time allows a better understanding of the disease, with benefits for research and treatment improvement. This 
study analyses the evolution of epidemiological and pathological patterns in premenopausal breast cancer over two decades. 

Material and methods: Medical records from premenopausal breast cancer patients in our department were analysed. Two comparison groups over time were 
established: group A (1995-1998) and B (2008-2011). 

Results: Group A included 105 patients and group B 282, revealing an increasing incidence. A significant increase in patient age at diagnosis, age at first pregnancy, 
breastfeeding and hormonal contraception lifespan were observed, as well as a significant decrease in age of menarche. Imagiological diagnosis increased over time, 
resulting in an earlier stage disease. Surgical treatment has become predominantly conservative and hormone therapy has increased markedly. Overall prognosis was 
improved, followed by a significant decrease in recurrence and mortality rates. 

Conclusion: From 1995 to 2011, significant changes are reported in premenopausal breast cancer in women, which reflects the enormous and significant improvement 
in healthcare.
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Introduction
According to data from Globocan 2012, an estimated 1.67 million 

new breast cancers were diagnosed during 2012 [1]. It is the most 
common cancer in women both in developed regions and in countries 
with emerging economies, with a slight majority of cases occurring in 
wealthy nations [2]. The rate of breast cancer is increasing globally, with 
a rising incidence in patients younger than 50 years of age, regarding 
the SEER (Surveillance Epidemiology and End Results) Program [3]. 

Breast cancer is currently considered a highly heterogeneous 
disease, classified by distinct molecular profiles and requiring 
individualized treatment. Differences in its incidence, pathology, 
and mortality have been noticed in terms of different regions and 
ethnicity, which may be related to genetic background, socioeconomic 
development and lifestyle patterns [4,5]. However, concerning 
advanced-stage breast cancer, the risk seems to be independent of 
intrinsic or extrinsic patterns, emphasizing the demand to improve 
screening practices and clinical treatment [6]. According to the 2015 
Guideline Update from the American Cancer Society, breast cancer 
screening in women with an average risk should start aged 45 years. 
However, women from 40 to 44 years old should have the opportunity 
to begin annual screening. At ages 45-54 it is recommended an 
annual mammography. Women 55 years and older should transition 
to biennial screening or have the opportunity to continue screening 
annually [7]. In our country, the breast cancer screening programme 
started in 1990 and recommends biennial mammography from 50 to 
69 years, with a starting age at 45 years in the central region of the 
country. 

Although the risk of breast cancer increases with age, 
approximately 35% of breast cancers occur during the reproductive 

and perimenopausal years [3]. Breast cancer in young women is 
worthy of special attention as it often represents a distinct entity, 
due to its unique and complex issues, namely risk factors, clinical 
outcomes, and tumour biology [8,9]. Premenopausal patients should 
be considered a particular group, as the tumour has frequently 
reached a more advanced stage and carcinomas seem to have more 
aggressive behaviour [8,10].

In this particular population, knowledge the evolution of breast 
cancer patterns over time allows a better understanding of the disease, 
with benefits for research and treatment improvement. 

Objectives
This study reviews trends premenopausal breast cancer 

epidemiological and clinicopathological patterns over two decades. 

Materials and methods 
Study subjects

A retrospective study was performed based on data collected 
through medical records from a university hospital in the central region 
of a Southern European country. The inclusion criteria included breast 
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as imaging diagnosis of subclinical tumours increased significantly 
(group A–39% and group B–89%, p<0.001). 

Breast cancer is now diagnosed at an earlier stage: at stage I in 
47% in group A vs 57% in group B, stage II in 36% vs 32%, stage III 
in 14% vs 5% and stage IV in 4% vs 6%, respectively (p=0.029). 

According to pathological analysis of the tumours, invasive ductal 
carcinoma still remains the most common histological type and in 
situ carcinoma is associated with 25% of the cases, with no differences 
registered between the groups (p=n.s.). The degree of differentiation 
did not change during the study period, being well differentiated (G1)–
25% in group A vs 26% in group B and poorly differentiated (G3)–23% 
vs 26%. No comparative study was performed regarding molecular 
subtypes, as in the group A time range only oestrogen receptor (ER) 
expression was available and no routine progesterone receptors (PR) 
were assessed. From 2008 to 2011, the luminal A tumour was the most 
frequent (62%), followed by basal-like (22%), luminal B (11%) and 
HER2+(5%). Axillary invasion was significantly lower in group B (31%) 
when compared to group A (42%), (p<0.05), according to the current 
earlier detection.

cancer diagnosis from 1995 to 2011, female and premenopausal status. 
Two groups were established: group A, consisting of breast cancers 
diagnosed from 1995 to 1998, and group B, from 2008 to 2011. 

Study design 

This cross-sectional study employed a retrospective chart review 
approach and a comparative analysis of the groups.

Data collection

A customized retrospective review was used to collect information 
from patient records. The principal investigator and medical doctors 
from the department were responsible for the data collection strategy, 
the type of variables, the accuracy required, the collection point and 
the skill of the enumerator. The information included demographic 
characteristics–age, ethnicity and body mass index; gynecologic 
and obstetric data–age of menarche, length of use of hormonal 
contraception, parity, age at first pregnancy and breastfeeding; clinical 
characteristics of the tumour–palpable/non-palpable and stage (TNM); 
histopathological features–tumour type, tumour grade, lymph node 
status, oestrogen and progesterone receptors (ER and PR), and HER2 
receptors status; therapeutic protocols; mortality and recurrence rate.

Statistical analysis

Means and standard deviations (SD) were described for the 
continuous variables with normal distribution. An independent t-test 
was used to determine the difference between respective groups. 
Frequencies and proportions were used for categorical variables. The 
differences were determined by a chi-squared test or a Fisher exact test. 
Differences in overall survival and relapse-free time between groups 
were investigated using Kaplan–Meier curves. A p value of < 0.05 was 
considered to be statistically significant. All analyses were performed 
using SPSS software, version 22.0.

Ethical considerations

The study was performed in accordance with the Helsinki 
Declaration and with approval of the Institutional Review Board. 
Since the study involved completely de-identified data extraction from 
electronic medical records, patient consent was not required.

Results
The study included 387 women with premenopausal breast cancer, 

105 diagnosed from 1995 to 1998 (group A) and 282 from 2008 to 2011 
(group B), revealing an increased incidence during the time lapse. 

The age at diagnosis was 42.6±5.9 years in group A and 45.3±6.2 
years in group B (p<0.001) (Table 1). Regarding clinical data, a 
significant decrease in age of menarche (12.9±1.6 vs 12.4±1.4 years, 
p=0.014) was observed over time. Hormonal contraception users were 
similar during the period of the study; however, length of use of birth 
control pills significantly increased from group A to group B, with 
an average duration of 7.3±5.7 to 10.9±5.1 years, p<0.001. Assessing 
obstetric data, the number of deliveries was higher in the most recent 
group (p<0.001), as well as the average age of first-time mothers: 23.6 
years in 1995-1998, compared with 24.9 years in 2008-2011 (p=0.014). 
Breastfeeding was less frequent previously (49% vs 63%, p=0.015), but 
a similar duration was registered during time of the study period (Table 
1).

Concerning tumour characteristics, some differences were 
observed. Palpable tumours tended to decrease over the study period 

Factors
A 

(1995-1998)
n=105

B 
(2008-2011)

n=282
p

Age (Mean, SD) 42.6±5.9 45.3±6.2 <0.001
Gynaecological data
Age of Menarche (Mean, SD) 12.9±1.6 12.4±1.4 0.014
Hormonal contraception use 53% (n=56) 50% (n=142) n.s.
Length of use of birth 
Control pills (Mean, SD) 7.3±5.7 10.9±5.1 <0.001

Obstetric data
Parity - - <0.001
0 22% (n=21) 13% (n=32) -
1 77% (n=74) 51% (n=129) -
2 1% (n=1) 36% (n=89) -
Age at first pregnancy (Mean, SD) 23.6±3.1 24.9±4.9 0.014
Breastfeeding 49% (n=52) 63% (n=178) 0.015
Breast feeding duration 7.2±5.3 8.6±7.0 n.s.
Tumour characteristics
Palpable tumours 65% (n=68) 61% (n=172) n.s.
Imagiological diagnosis of 
Subclinical tumors 39% (n=41) 89% (n=252) <0.001

Cancer stage 0.029
I 47% (n=49) 57% (n=151) -
II 36% (n=38) 32% (n=86) -
III 14% (n=15) 5% (n=12) -
IV 4% (n=4) 6% (n=18) -
Histopathological analysis
In situ carcinoma association 30% (n=32) 20% (n=57) n.s.
Differentiation grade - - n.s.
Well differentiated (G1) 25% (n=26) 26% (n=60) -
Moderately differentiated (G2) 49% (n=47) 48% (n=110) -
Poorly differentiated (G3) 23% (n=22) 26% (n=59) -
Molecular subtypes
Luminal A - 62% (n=155) -
Basal-like - 22% (n=56) -
Luminal B - 11% (n=26) -
HER2+ - 5% (n=13) -
Axillary invasion 42% (n=44) 31% (n=86) 0.05

Table 1. Epidemiological, clinical and pathological patterns overtime, between 1995-1998 
and 2008-2011 
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Considering therapeutic protocols, surgical treatment is 
predominantly conservative in patients diagnosed from 2008 to 2011 
(44% vs 12% in formerly patients, p<0.001). Sentinel node biopsy 
emerged during the study period, starting during the year 2000. 
The same ratio of patients from both groups received neoadjuvant 
treatment, namely chemotherapy, and a significant improvement in 
complete pathological response regarding recent data was registered 
(p<0.05). The use of adjuvant radiation therapy and chemotherapy was 
similar over time, but hormone therapy significantly increased during 
the study period (59% vs 72%, p=0.015). 

Overall prognosis improved, and a significant decrease in loco-
regional and distant recurrence (9% vs 1,4%, p=0.001 and 27% vs 
14%, p=0.003) and increase relapse-free time (p<0.001) were observed 
(Table 2). Mortality rate significantly decreased comparing earlier years 
(28%) to recent data (9%), (p<0.001); however, a similar free-survival 
time was documented with Kaplan-Meier analysis (Figures 1 and 2).

Discussion
Epidemiological and clinicopathological trends of premenopausal 

breast cancer during two decades deserve special attention. According 
to worldwide statistics, a considerable increase in the breast cancer 
incidence rate was observed in the study population from 1995 to 2001 
[1,3]. During this time, the diagnosis of breast cancer in premenopausal 
patients doubled at the University Hospital Centre of Coimbra, in the 
central region of a Southern European country. Worldwide, the rising 
incidence is also found in patients younger than 50 years old [3].

In the study population, the mean age at diagnosis of premenopausal 
breast cancer increased 2.5 years. A similar study, comparing the 
period from 1974-1978 to 1999-2003, observed that the average age at 
diagnosis increased by 2 years [11]. From 1998 until 2008, the mean age 
at diagnosis remains 61 years, according to American epidemiological 

data [3]. In this study, it can be explained by the national screening 
program, which starts at 45 years of age. Breast cancer risk factors can 
be divided into un-modifiable and modifiable risk factors. Ethnicity, 
gender, age, inherited genes, family history, personal history of breast 
cancer or certain benign breast conditions, dense breast tissue, early 
menarche and breast radiation at young age usually are considered 
un-modifiable risk factors. On the other hand, risk factors related to 
lifestyle are linked to nulliparity or delayed pregnancy, hormonal 
therapy, absence of breastfeeding, smoking, alcohol, being overweight 
or obese and lack of exercise. Regarding menopausal status, risk factors 
are similar, except where nulliparity is concerned [12,13]. Menstrual 
and reproductive conditions depict the most significant hormonal 
risk factors in premenopausal breast cancer women. Younger age at 
menarche, nulliparity, older age at first live birth and no breastfeeding 
have been consistently related to increased breast cancer risk. In this 
retrospective study, there was a decrease in age of menarche and an 
increase in age at first pregnancy. Postponing motherhood is observed 
worldwide [14], but it is a modifiable risk factor for breast cancer. In 
contrast, breastfeeding, although considered a protective breast cancer 
feature, increased during the time of the study. Breast cancer risk is 
modestly elevated in women who are currently using combined oral 
contraceptives or have used them during the past 10 years [15]. The 
present cross-sectional study emphasizes that the rate of contraceptive 
pills use was similar, but the time range of use was higher in recent data, 
possibly related to the increased age at first pregnancy. 

Over two decades, an improvement in diagnosis was observed 
regarding early detection, reflecting real advances in the Portuguese 
health system organization. A breast cancer screening programme was 
implemented in the central region of Portugal in the nineties; however, 
it only includes women older than 45 years of age. Thus, breast cancer 
is diagnosed at an early stage in the most recent study population, 
reflecting an improvement of imagiological diagnosis and resulting 
in a decrease in palpable tumours and axillary invasion. Regarding 
metastatic breast cancer, a slight increase was observed during the study 
period, which is consistent with the literature, possibly due to aggressive 
tumour characteristics in younger women [6,8,10]. Broadening the 
screening programme and starting screening mammography at age 40, 
as suggested by American Cancer Society, would be a valuable option. 
Histopathological tumour characteristics remain similar, regarding 

Overall prognosis
A

(1995-1998)
n=105

B
(2008-2011)

n=282
p

Loco-regional recurrence 9% (n=9) 1.4% (n=4) 0.001
Distant recurrence 27% (n=28) 14% (n=39) 0.003

Mortality rate 28% (n=29) 9% (n=25) <0.001

Table 2. Overall prognosis

Figure 1. Relapse-free time, Kaplan-Meier curve

Figure 2. Free survival time, Kaplan-Meier curve
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histological type, in situ carcinoma association and differentiation 
grade [16]. Further studies are needed to analyse the evolution pattern 
of molecular subtypes. Treatment protocols have been modified over 
the last twenty years along with updated guidelines due to advances in 
knowledge of diseases and new medicines [17]. A significant difference 
in surgical procedures was observed over time regarding conservative 
surgery, as performed worldwide [18]. Selection for neoadjuvant and 
adjuvant treatment remained constant, except for hormone therapy, 
which increased in premenopausal breast cancer patients over time. 

In spite of early stage breast cancer diagnosis, neoadjuvant 
chemotherapy is similar, in order to permit tumour downstaging, 
allowing conservative surgery and better cosmetic results [19]. 

Despite the rising incidence of premenopausal breast cancer, 
modification of diagnosis and treatment protocols has allowed an 
overall improvement in prognosis. Recurrence is less frequent and the 
mortality rate lower, yet with a similar free survival time, as observed 
for cancer overall [1,3,13]. 

Conclusion
In conclusion, from 1995 to 2011, significant changes are reported 

in breast cancer in premenopausal women, such as increased incidence, 
earlier stage diagnosis, predominantly conservative surgical treatment 
and overall improvement in prognosis. It reflects the enormous effort 
and significant improvement in healthcare concerning prevention, 
diagnosis and treatment in Southern European countries as well as in 
the Portugal health system, particularly concerning the central region 
of the country. An enlarged study, based on a wide-ranging breast 
cancer registry in Portugal, is ongoing, comprising data from the whole 
country and the Portuguese islands.
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