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Epidemiology and prognosis of breast cancer in young women
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ABSTRACT

Breast cancer is the most common malignancy in women with 6.6% of cases diagnosed in young women below the age of
40. Despite variances in risk factors, Age Standardized Incidence Rates of breast cancer in young women vary little between
different countries. Review of modifiable risk factors shows that long-term use of oral contraceptives, low body mass index
(BMI) and high animal fat diet consumption are associated with increased risk of premenopausal breast cancer. Decreased
physical activity and obesity increase risks of breast cancer in postmenopausal women, but data on premenopausal women
rather shows that high BMI is associated with decreased risk of breast cancer. Non-modifiable risk factors such as family
history and genetic mutations do account for increased risks of breast cancer in premenopausal women. Breast cancer in
young women is associated with adverse pathological factors, including high grade tumors, hormone receptor negativity,
and HER2 overexpression. This has a significant negative impact on the rate of local recurrence and overall survival.
Moreover, younger women often tend to present with breast cancer at a later stage than their older counterparts, which

further explains worse outcome. Despite these factors, age per se is still being advocated as an independent role player in the

prognosis. This entails more aggressive treatment modalities and the need for closer monitoring and follow-up.
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Introduction

Breast cancer is the most common non-cutaneous malignancy,
accounting for nearly one in three cancers diagnosed among women
in the United States, and the second leading cause of cancer death
around the world (1,2). Around 6.6% of all breast cancer cases
are diagnosed in women less than 40 of age, 2.4% in women less
than 35, and 0.65% in women less than 30 (3,4); if plotted on a
curve, the cumulative incidence of breast cancer seems to follows
an exponential function below the age of 40 after which it seems
to rise linearly (3). The overall worldwide burden of breast cancer
has doubled between 1975 and 2000, and this is thought to be
attributable to the increasing life expectancy and widespread
adoption of westernized lifestyle with all its risk factors ($).
However, these trends are not seen in early onset breast cancer, as
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the rates have been more or less stable in most countries in the past
20 years (6). As for death rates, they have been steadily decreasing,
especially in younger women, owing to the improved treatment and
early detection (7); however, breast cancer in young women remains
a great challenge to patients, families and health care providers.
Although the diagnosis of breast cancer is much less common in
women under the age of 40 years, it can have a greater impact than
in older counterparts, as it tends to present at a later stage, be more
aggressive and have a poorer prognosis (8,9).

Many studies have suggested that age is an independent prognostic
factor; however, this issue is now considered controversial. Breast
cancer in young women is more likely to be of a more aggressive
subtype, such as triple negative or HER2-positive breast cancer, and
is more likely to present at an advanced stage, either because of its
biological aggressive subtype or because of a low index of suspicion
and delayed diagnosis. This may translate into more loco-regional
recurrences and distant metastases, which contributes to the poorer
outcome of young women with breast cancer.

In this article, we will review epidemiology and differences
between various populations and regions of the world, as well as
prognosis and outcome of young women with breast cancer.

Epidemiology

According to GLOBOCAN-generated data of 2008, more
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Table 1. ASR (Age Standardized Incidence Rates per 100,000
women per year) and Cumulative Risk (Cum Risk) of Breast
Cancer in selected countries [Adapted from GLOBOCAN 2008
Reference (10)].
Age <40 All ages

Country

ASR  CumRisk (%) ASR Cum Risk (%)
Italy 13.2 0.6 86.3 9.19
France 12.8 0.59 99.7 10.74
UK Il 0.5 89.1 9.49
Lebanon 9.9 0.45 55.4 5.81
us 9.8 0.45 76 8.26
Argentina 9 0.4l 74 7.76
Nigeria 8.8 0.4 38.7 4.05
Japan 7.4 0.34 42.7 4.38
Egypt 7 0.32 373 3.65
Brazil 6.3 0.29 423 451
Turkey 5.8 0.26 28.3 2.94
Russia 5.3 0.24 432 4.78
China 4.4 0.2 21.6 2.24

than 146,660 new cases of breast cancer have been diagnosed
in women less than 40 years of age worldwide, with an age-
standardized rate per 100,000 (ASR) of 6 (10). Early onset breast
cancer trends vary among populations and areas of the world.
Although 77% of the cases occurred in developing countries, the
ASR for women below the age of 40 was marginally higher in
developed countries (8.8 vs. 5.4) (10). Overall, GLOBOCAN-
generated rates of breast cancer in women less than 40 years
in different countries have shown relatively stable annual rates
around the world, ranging from an ASR of 1.1 to 17. This is in
contrast to the overall breast cancer population rates, which vary
from 8 to 109 (10). The lowest rates come from countries in
Eastern and Southern Africa, while the highest rates are recorded
in Europe and North America. Rates of breast cancer below
and above 40 years from selected countries are presented in
Table 1. These differences are less likely related to screening
practices, since screening recommendation is not offered
before the age of 40, nor to the use of HRT, since patients are
premenopausal (6). It is important to note that not all countries
have sufficient data and statistics on cancer rates. Most data
come from high-income industrialized countries and tend to
be the most accurate, precise, and up-to-date. In the USA, the
Surveillance, Epidemiology and End Results (SEER) program
is a principal source for cancer statistics in the country, and
extensive analysis of these data are periodically published in
the literature. Pertaining to our topic, SEER data between 1988

and 2003 showed an incidence of breast cancer below the age

of 40 of 6.4% (15,548 patients) out of the total breast cancer
population in that period (243,012 patients) (11). In addition
to published data from many countries, GLOBOCAN includes
other countries with lacking data by making extrapolations of old

statistics or nearby population statistics (1).
Risk factors

Differences exist between populations that are not predictive
of early onset breast cancer, such as fertility rates, which vary
from 1.4 in Japan, to 2.1 in USA, to 5.3 in Nigeria, to 2.9 in
Egypt (12). These countries have close cumulative risk rates
of early onset breast cancer (0.34 in Japan, 0.45 in USA, 0.4 in
Nigeria, and 0.32 in Egypt) despite varying fertility rates (10).
Early onset breast cancer does not seem to be directly related to
westernization or standard of living, where a weak correlation
is found between country income level and early onset breast
cancer (6). Genetic factors may play a role in affecting rates of
early onset breast cancer in different areas, though their role
cannot by itself account for international variation in risk. In
the UK, approximately 3% of all breast cancers are attributable
to mutations in BRCAI or BRCA2 (13), whereas this number
increases in Ashkenazi Jews to up to 40% (14). TPS3 mutation,
although vary rare, is the causative agent of breast cancer
in Li-Fraumeni syndrome, which tends to affect women
between 20 and 40 years of age (15). Some populations
such as in Southern Brazil have relatively high mutation
frequency of TPS3 mutation, reaching one in 300 women
(16,17). Hormonal factors also vary in different populations,
races, and ethnicities. In a study by Lund et al. (18),
in Atlanta, USA, incidence rates of triple-negative tumors
differed by race, with an incidence of 36.3 per 100,000 for black
women, and 19.4 per 100,000 for white women.

Environmental factors

Nevertheless, most of the variation in risk is believed to be due
to differential environmental exposure to certain risk factors.
Studies of migrants further emphasize this hypothesis; incidence
of cancers tend to rise following migration from low to high
incidence countries, especially if it occurs early in life (19). Many
risk factors for breast cancer have been well-established by case-
control and cohort studies. However, there have been few efforts
to quantify the magnitude of risk disparities between countries
that might be explained by such factors.

The role of risk factors in early-onset breast cancer is even less
clear. Studies involving this category of breast cancer patients
are usually hindered by small sample sizes (6). Moreover, factors
such as intrauterine exposures would be of utmost difficulty to
follow in cohort studies. Nevertheless, case-control studies have
shown that birth weight, growth rate in childhood, and attained
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height are all risk factors for premenopausal breast cancer
(20,21). It has been postulated that prenatal influences, including
hormones and growth factors, may alter the risk of breast cancer,
but such correlations would be very difficult to measure (22).

Exercise, diet and obesity

Although many studies showed a favorable outcome of exercise
regarding breast cancer risk (23), some studies failed to show
it (24,25). In a prospective study of 64,777 premenopausal
women, physical activity was associated with a 23% breast
cancer risk reduction. However, in a prospective study involving
218,169 subjects in 9 European countries published in 2007,
exercise was not found to be associated with early breast cancer
risk (25). Overall, a systematic review of 76 studies on this topic
reported that 53% of studies confirmed a significant protective
effect, 37% reported a non-significant risk reduction, and only
10% failed to show a correlation (26). With regards to diet,
results of observational studies were inconsistent. While several
observational studies of fruit and vegetable consumption did
not show any benefit in reducing breast cancer risk in both
premenopausal and postmenopausal women (27), the Nurses’
Health study showed nearly a 50% greater risk of breast cancer
in premenopausal women who consume a high animal fat diet,
but not with women on high vegetable fat diet (28). Moreover,
experimental and human data shows that Mediterranean diet
rich in extra virgin oil is associated with reduced risks of breast
cancer (29). As for the effect of high BMI, it seems to have
opposite effects in pre- and postmenopausal women. Obesity is
known to increase the risk of breast cancer in postmenopausal
women, probably due to the increase in estrogen exposure
caused by aromatization in fatty tissues (30). In contrast, a high
BMI seems to be protective in the premenopausal group (30),
for reasons which are still unknown.

Female hormone exposure

In an analysis done by the Collaborative Group on Hormonal
Factors in Breast Cancer (31) on 53,297 women with breast
cancer and 100,239 women without breast cancer from
54 studies conducted in 25 countries, the risk of breast cancer
was increased in current oral contraceptive users as well
as women within 10 years of OCP stoppage. However, the
increased risk is very small, being the greatest at 1.24 (95%
CI, 1.15-1.33) in current OCP users (31). Regarding other
reproductive risk factors, a review of 26 articles showed various
degrees of effect on breast cancer risks (32). For each additional
year at menarche, a decrease of about 9% of breast cancer risk
was found in premenopausal women, and of about 4% when
diagnosed at older age (32). Breast cancer risk increased with
increasing age at first full term pregnancy (FFTP) by $% per year

for breast cancer diagnosed before menopause versus 3% for
breast cancers diagnosed after menopause (32). There was a 3%
reduction in premenopausal breast cancer risk for each full term
pregnancy, whereas the reduction reached 12% in postmenopausal
women (32). Every 12 months of breast-feeding decreased the risk
by 4.3% in both premenopausal and postmenopausal women (33).

Genetic mutations

In addition to the above risk factors, it has been postulated
that the set of molecular and genetic characteristics of breast
carcinomas that arise in younger women, such as BRCA
mutations, may be different from that of older women, much like
the variance between different populations described above. In
Britain, the proportion of breast cancer patients with BRCA1
or BRCA2 mutations is higher in women less than 36 years
of age compared to the whole breast cancer population group

(6% vs. 3%) (13,34).

Based on various prospective and retrospective studies
performed in the last two decades, it has been generally accepted
that young age at diagnosis correlates with a worse clinical
outcome compared to their older counterparts (3,35-40). This
holds true irrespective of menopausal status, as age is still a risk
factor among premenopausal women (41). In addition, breast
cancer survival rates are comparatively lower for women less
than 40 years of age than for older women across all histological
subtypes and stages (3). However, the controversy lies in the
question of whether age per se is an independent risk factor for
worse prognosis. Many studies have refuted this hypothesis; they
rather propose that the effect of young age on outcome is merely
a reflection of over-representation of other known prognostic
pathological factors, such as higher grade of differentiation,
presence of lymphovascular invasion, higher mitotic rate, lower
ER/PR expression, and higher HER2 expression (42-45). Yet
other studies have attributed the inferior outcome of young age
to the more advanced presentation at diagnosis, including higher
rates of axillary lymph node positivity and larger tumor size
(39,46-48). Others have postulated that the effect of differential
gene expression between different age groups might play a
role (49,50). In any case, knowing the true impact of age on
prognosis may have an effect on our management. If it is indeed
an independent factor, then young women might benefit from
more aggressive treatment than their older counterparts with the

same clinical and pathological scenario.
Breast cancer subtypes

It is well established that there are at least 4 main subtypes of



Journal of Thoracic Disease, Vol 5, Suppl | June 2013

S5

breast cancer based on different patterns of gene expression,
and that they have a considerable impact on prognosis (51,52).
Luminal A includes ER+ and/or PR+ and HER2-, grade 1 or
2 tumors, and they tend to have the best prognosis (52).
Luminal B comprises ER+ and/or PR+ and HER2+, or
ER+ and/or PR+ and HER2-, grade 3 tumors. The other
2 subtypes are the HER2 overexpressing tumors (ER-, PR-,
HER2+) and the triple negative tumors (ER-, PR-, HER-),
both of which confer bad prognosis (51). Many studies have
confirmed the increased proportion of ER/PR-negativity,
HER2 overexpression, and high grade in young women with
breast cancer (50,53). Therefore, this could partly account for
the worse outcome of young age. A study of 399 breast cancer
patients below 40 years by Collins et al. (53) revealed a lower
proportion of luminal A disease (33% vs. 60-70%) and higher
proportion of luminal B disease (35% vs. 6-22%) compared
to numbers from population studies of breast cancer (53-57).
Fifty-five percent of patients had high grade tumors, and
31% of all tumors overexpressed HER2 (53), which is high
compared to the 12.6% presented in a study of 1,842 breast
cancer patients in Atlanta by Lund et al. (18). Triple negative
tumors have also been found to be over-represented in young
women with breast cancer, with rates close to 26% (58). To
further confirm the above clinical findings, Anders et al. (50)
studied the mRNA expression of ERa, ERp, PR, and HER2
in 200 patients <45 years and 211 patients >65 years. Young
patients had a lower expression of ERa (7.2 vs. 9.8, respectively;
P=0.0001), ERB (5.6 vs. 5.9, respectively; P=0.02), and PR
(4.1 vs. 5.0, respectively; P=0.001) compared to their older
counterparts. As for HER2 expression, it was statistically
higher in the age group <45 years compared to the age
group >65 years (11.1 vs. 9.4, respectively; P=0.0001).

Advanced stage at presentation

Several studies raised the notion that young breast cancer patients
tend to present with more advanced stages than older women
(39,46-48). A retrospective cohort from Denmark of 10,356
women diagnosed before 50 years reported that patients aged <
35 years at diagnosis were at higher risk of being node positive
(51% vs. 46%; P=0.02) compared with patients between 35 and
50 years (47). A study of 732 non-metastatic breast cancer patients
from Mount Sinai Medical Center, New York showed that patients
younger than 36 years had larger tumors (median 2.0 vs. 1.5 cm,
P<0.001), more nodal involvement (50% vs. 37%, P=0.022), and
were more likely to be diagnosed with stage II or III cancer (60%
vs. 43%, P<0.001) than patients above 36 years (48).

Genetic mutations, gene microarrays

Another reason for young patients presenting with more

aggressive tumors is the higher proportion of BRCAI and
BRCA2 mutations (34,59), which are known to be associated
with higher histological grade, higher proliferation rate and
ER negativity (60). Other genetic variances have also been
studied. According to Dubsky et al. (41), pS3 mutation,
c-erbB-2 over expression and tumor proliferation markers are
associated with a young age and an increase in local recurrence
probability, and thus more aggressive tumors. In 2008, Andres
et al. (50) identified 367 gene sets that may make a distinction
between breast tumors in young women from those in older
women, which may have an impact on prognosis. Moreover, a
recent study by Azim et al. (49) assessed the differential role
of proliferation, stroma, and immune-related gene signatures
in providing prognostic information in different breast cancer
subtypes. They further confirmed the age-dependent differential
expression of genes associated with immature mammary cell
populations (RANKL, c-kit, BRCA1l-mutated phenotype,
mammary stem cells, and luminal progenitors cells), and growth
factor signaling [mitogen-activated protein kinase (MAPK) and
phosphoinositide 3-kinase (PI3K)-related].

Based on the aforementioned adverse pathological and
possible genetic characteristics present in young breast cancer
patients, one could explain the poor outcome in this patient
population. However, many studies showed that even after
accounting for these factors, young age per se seems to act
independently in affecting prognosis.

Risks of local recurrence after primary therapy

Risk of local recurrence of breast cancer has been shown to be
increased in young patients in two separate analyses of clinical
trials, namely the EORTC group trials and NSABP group trials
(61,62). The former showed a hazard ratio of 2.8 (95% CI, 1.4-
5.6) for local recurrence in patients less than 3S years compared
to those above 50 years. A study by Bharat et al. (36) estimated
the risk of breast cancer recurrence for women diagnosed below
the age of 40 to be 1.53 (95% CI, 1.37-1.74) times higher than
in those diagnosed above 40 years. Voogd et al. (63) combined
data on stage I and II breast cancer patients from 2 large clinical
trials (EORTC and DBCG). They reported a 9.2-fold (95%
CI, 3.7-23) higher risk of local recurrence in women aged 35
who underwent breast conserving surgery compared to women
65 years and above. As for distant recurrence, the risk was doubled
(95% CI, 1.26-3.96) in the young patient group compared to
the older patients (63). If we look at studies examining rates of
contralateral breast cancer (CBC) risks, we can deduce that young
age is a quite a strong risk factor (64,65). Although the absolute
risk of CBC is similar between different age groups, the relative
risk increase in younger populations is quite substantial, since the
initial risk of breast cancer in young women is low compared their
older counterparts (6,64).
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Survival

Young age has also been shown to negatively affect survival. A
large prospective cohort of 2,956 breast cancer patients less than
40 years diagnosed between 2000-2008 in 126 UK hospitals
reported a S-year overall survival of 82% (66). This is relatively
low considering the fact that only 2.5% of patients had metastasis
at presentation. Many studies compared data from young women
to their older counterparts. Data from 1,398 patients analyzed
by Nixon et al. (67) showed that young age (<35 vs. >35)
remained an important predictor of mortality after adjusting for
confounding variables, with a relative risk of 1.50. At the Institut
Curie in France, it was shown that even after adjusting for clinical
tumor size, node status, histological grade, hormone receptor,
locoregional treatment procedure and adjuvant systemic therapy,
both overall survival and disease-free survival continued to be
lower in the younger age group (38). Another study by Gnerlich
et al. (11) reviewed 243,012 breast cancer patients in the SEER
database from 1988-2003. Young women less than 40 years had
a higher breast cancer mortality rate (18.3% vs. 12.1%, P=0.001)
than those older than 40 years. If adjusted for other prognostic
factors and stratify by stage, younger women were more likely to
die from breast cancer compared with older women if diagnosed
with stage I (HR=1.44; 95% CI, 1.27 to 1.64) or stage II
(HR=1.09; 95% CI, 1.03 to 1.15) disease; however, age lost its
prognostic value in more advanced disease (11). A similar trend
was also seen in a study of 185 patients less than 30 years in MD
Anderson Cancer Center (68).

Conclusions

Age at diagnosis remains an important factor for prognostication
and treatment decisions in patients with breast cancer. Although,
breast cancer in women below 40 years of age constitutes a small
proportion of the total incidence, it has a significant burden on
women and society. Incidence rates and cumulative risk rates
in women below 40 years vary little between populations, but
generally remain low and do not justify screening in average
risk women. Risk factors in breast cancer do not necessarily
have the same effect in young and older patients. While a high
BMI seems to have a protective effect against development
of breast cancer in premenopausal women, controversy still
surrounds the influence of diet and physical activity in this
population. Breast cancer in young women is associated with a
poorer outcome, partly because of over-representation of more
aggressive subtypes, such as triple negative or HER2-positive
breast cancer. In addition, they are more likely to present at an
advanced stage or have a delayed diagnosis because of a low
index of suspicion by the patient and the primary physician.
These factors predispose to more loco-regional recurrences and
distant metastases which contribute to the poorer outcome of

young women with breast cancer. Many studies have shown a
worse prognosis even after controlling for pathological factors
and staging. However, the discovery of more prognostic markers
and factors might weaken the correlation between age and
outcome. Management of young women with breast cancer still
requires particular attention to surgical negative margins, long
term follow-up after breast-conserving therapy, more aggressive
adjuvant therapy because of poorly differentiated histologies,
receptor negative and/or HER2-positive tumors, or poor gene
signatures, and to improvement of access to care worldwide.
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on a keyword search using PubMed 1975 to present (April
2013), searching the title containing the word string “breast
cancer” AND (“young” OR “age”). Only articles published in
English were considered. All titles were reviewed but only those
articles that were considered to be the most relevant to our topic
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