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Abstract
Breast cancer is still the most frequent cancer diagnosed
in women aged ≤40 years and the primary cause of death
in this age group. The management of these patients
needs a dedicated approach involving a multidisciplinary
team that takes into account their treatment and
survivorship issues. The present review aims to provide
a perspective on the many challenges associated with
treatment of young women with early breast cancer.
We will focus on the standard (neo)adjuvant treatment,
highlighting the paucity of age-specific results about
the available genomic signatures, the groundbreaking
landscape of adjuvant endocrine therapy and the relevant
issue of the fertility preservation.

Introduction
Breast cancer in young women (defined
as breast cancer in women aged ≤40 years)
represents less than 7% of all diagnosed
breast cancer in developed countries.1 In
low-income countries, the proportion of cases
of breast cancer diagnosed among young
women is higher (up to 20%). These differences may be due to environmental factors,
genetic differences or reproductive behaviour between different regions.2 3
Even if it can be considered a rare disease,
breast cancer is the most commonly diagnosed malignancy among adult women and
the primary cause of death in this age group.4
Breast cancer arising in young women is characterised by a more aggressive behaviour,
greater proportion of high-grade, triple-negative and HER2-positive disease, the more
advanced stage at diagnosis as compared with
the older counterpart.5
The prognostic value of young age varies by
breast cancer subtypes: young age does not
seem to be a predictor of worse outcome in
patients with triple-negative and HER2-positive subtypes, while it has a substantial
prognostic role in luminal tumours.6 This
divergence may reflect differences in tumour
biology, inappropriate treatment (ie, the
absence of ovarian suppression as part of the
endocrine treatment) and lower therapeutic

adherence and persistence to endocrine
therapies.6
Adjuvant systemic treatment
International guidelines for the management of breast cancer in young women state
that adjuvant systemic treatment decisions
in this setting should be similar to those in
older patients. Specifically, treatment decision-making should be mainly driven by
the biological characteristics of the tumour
(including tumour size, nodal involvement,
grade, proliferation, hormonal receptor
status and HER-2 expression), patient's preferences and comorbidities; importantly,
young age itself should not be considered a
reason to use more aggressive treatments.7
(Neo)adjuvant chemotherapy
The optimal adjuvant chemotherapy regimen
specifically for young women is not currently
defined. Yet, the standard regimen is the
combination of an anthracycline, alkylating
agent and taxane similar to that in older
patient candidates to adjuvant chemotherapy
for early breast cancer.7
Dose-dense chemotherapy is a mainstay
adjuvant treatment for high-risk patients
breast cancer.8 To specifically investigate the
role of the dose-dense schedule in young
patients with breast cancer, a pooled analysis
restricted to premenopausal women enrolled
in two adjuvant chemotherapy trials has been
recently performed.9 In high-risk premenopausal patients with breast cancer, the use
of a dose-dense regimen was associated with
better overall survival (HR 0.71, 95% CI 0.54
to 0.95, p=0.021), as compared with standard
duration regimen, without further risk of
chemotherapy-induced amenorrhoea.9 Also
the preliminary results of the meta-analysis
based on individual patient data conducted
by the Early Breast Cancer Trialists Collaborative Group confirmed that increasing the
dose density of adjuvant chemotherapy led to
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significant improvement in breast cancer recurrence and
mortality, regardless of patients’ age.10
In the light of the above results, dose-dense anthracycline and taxane-based regimen should be regarded as
the preferred option in high-risk premenopausal patients
with breast cancer who are candidates to receive chemotherapy. Another potential added benefit of a shorter
chemotherapy duration in young patients may be the
quicker recovery from the negative side effects of the
treatment (such as the alopecia) with positive impact also
on their return to their job.9
The role of neoadjuvant platinum-based chemotherapy
in patients with triple-negative breast cancer is still controversial. A recent meta-analysis showed that platinum-based
neoadjuvant chemotherapy significantly increased rates
of pathological complete response rate from 37.0% to
52.1% (p<0.001), at the cost of higher toxicity.11 Being
the triple-negative phenotype more frequent in young
patients, the addition of a platinum agent to a standard
neoadjuvant chemotherapy may be considered an appropriate approach particularly in this group of women.
Recently, multigene prognostic tests have been developed to assist clinicians in the process of adjuvant decision,
in addition to traditional clinical pathological features.7
The 21-gene recurrence score assay (Oncotype DX) is
one of the available gene expression signatures able to
provide prognostic information that can help in identifying the patients with hormone receptor-positive breast
cancer who may benefit from the addition of chemotherapy. In the TailorX study, the use of chemotherapy
in the younger women with an intermediate recurrence
score of 16–25 (46% of patients in this age group) was
associated with improved survival.12 However, only 13% of
these women received ovarian function suppression that
is currently considered a key part of endocrine therapy
in premenopausal patients at higher risk of disease
recurrence. Further research on this topic is required
to better clarify the potential role of genomic signatures
to add prognostic information in young patients to help
discussing the additional benefit of chemotherapy in this
setting.

Adjuvant endocrine therapy
The choice of the most appropriate adjuvant endocrine
treatment is of particular importance among premenopausal women considering the negative prognostic value
of young age in this tumour subtype and the many options
that are now available.
Recently, the panorama of adjuvant endocrine therapy for
premenopausal patients has dramatically changed and the
choice of the best approach has become quite complex.13
The updated results of the Tamoxifen and Exemestane
trial (TEXT) and Suppression of Ovarian Function Trial
(SOFT) have enriched the landscape of adjuvant endocrine therapy for premenopausal patients with breast
cancer.14

The SOFT trial randomly assigned 3066 premenopausal women to receive 5 years of tamoxifen alone,
ovarian function suppression combined with tamoxifen
or exemestane. After a median follow-up of 8 years, the
addition of ovarian function suppression (OFS) to tamoxifen significantly improved disease-free survival (HR 0.76,
95% CI 0.60 to 0.97), which translated into an absolute
difference of 4.2 percentage points. The absolute benefits were larger in the group of patients who remained
premenopausal after previous chemotherapy, with higher
risk clinical pathological features and higher risk of
relapse.14
In the joint analysis of the SOFT and TEXT, 4690
premenopausal patients were randomised to receive OFS
combined with tamoxifen or exemestane. At a median
follow-up of 9 years, the treatment with exemestane plus
OFS was associated to higher rates of disease-free survival
(86.8% vs 82.8%, 4.0% absolute benefit) and freedom
from distant recurrence (91.8% vs 89.7%, 2.1% absolute
benefit), compared with tamoxifen plus ovarian function suppression. Based on the available evidence on
this regard, oestrogen receptor-positive/HER2-negative
premenopausal patients with early breast cancer considered at high risk of relapse, and treated with adjuvant
chemotherapy, derived greater benefit to the combination of exemestane plus OFS, being the suitable candidates for this treatment strategy.14 On the other hand,
tamoxifen alone or associated with OFS is an option for
young women with less aggressive characteristics, and for
those who cannot tolerate the side effects of aromatase
inhibitors.
Up to 20% of the young patients stopped therapies
prematurely, especially those younger than 35 years, due
to the related adverse events.15 Since early discontinuation of endocrine therapy is associated with worse prognosis, patients should be aware of the toxicities of the
different therapies and appropriate supportive measures
are needed to increase the compliance to long-term
endocrine therapy.16
The substudy SOFT-Estrogen Substudy (EST) showed
that up to 20% of women treated with exemestane plus
OFS did not experience a complete ovarian suppression.17 Therefore, in young patients on exemestane a
monitoring of oestradiol levels and the possible onset of
premenopausal symptoms is recommended (ie, vaginal
bleeding): in case of inadequate ovarian suppression,
patients should be shifted to tamoxifen in addition to
OFS.
The best timing of beginning pharmacological OFS in
case of adjuvant chemotherapy is not still clearly defined,
although a concomitant administration has the additional
capability to preserve ovarian function without negative
impact on the long-term outcome.18 19
To date, no data are available on extended therapy
beyond 5 years for patients who underwent exemestane
combined with OFS.
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Preservation of fertility
Many young women have not completed the family planning at the time of breast cancer diagnosis.20 21 Taking
also into account the improved survival, oncologists must
now consider also the long-term side effects associated
with the use of the proposed anticancer treatments. International guidelines recommend that all young patients
should be properly and promptly counselled about the
impact of anticancer treatment on their fertility and the
available techniques for fertility preservation.7 22 Failure
to address these vulnerable topics can negatively influence the compliance to the proposed anticancer therapies, potentially negatively affecting prognosis.20
Nowadays, different techniques for fertility preservation
in these patients are available: embryo and oocyte cryopreservation are the main options to be proposed.23 The role of
temporary ovarian suppression with gonadotropin-releasing
hormone agonists (GnRHa) during chemotherapy has
been recently evaluated in a meta-analysis of individual data
as a strategy for ovarian function and fertility preservation.19
Concomitant administration of GnRHa and chemotherapy
was associated with a significant reduced risk of developing
iatrogenic premature ovarian insufficiency (adjusted OR
0.38; 95% CI 0.26 to 0.57) and significantly higher chances
of having a post-treatment pregnancy (incidence rate ratio
1.83; 95% CI 1.06 to 3.15). No detrimental impact on longterm outcomes was observed.19 Therefore, GnRHa during
chemotherapy can now be offered to premenopausal
patient candidates to receive chemotherapy and interested
in preserving ovarian function and potential fertility.7 23
The issue of the fertility preservation is becoming more
relevant also for the recent findings that pregnancy after
breast cancer did not affect prognosis and should not
be discouraged including among women with hormone
receptor-positive disease.24

Conclusions
Managing breast cancer in young women has become
more complex thanks to the availability of a growing
among of data in this field. The management of these
patients needs a dedicated approach involving a multidisciplinary team that takes into account their treatment
and survivorship issues.25
Prospective trials specifically focused to breast cancer in
young women are needed to further improve the management of these patients.
Acknowledgements ML acknowledges the support from the European Society
for Medical Oncology (ESMO) for a Translational Research Fellowship at the Institut
Jules Bordet in Brussels (Belgium).
Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests LDM received honoraria from Takeda and personal fees from
Ipsen and Takeda outside the submitted work. ML served as a consultant for Teva
and received honoraria from Theramex outside the submitted work.
Patient consent Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Poggio F, et al. ESMO Open 2018;3:e000458. doi:10.1136/esmoopen-2018-000458

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, any changes made are indicated, and the use is non-commercial.
See: http://creativecommons.org/licenses/by-nc/4.0

References

1. Brinton LA, Sherman ME, Carreon JD, et al. Recent trends in breast
cancer among younger women in the United States. J Natl Cancer
Inst 2008;100:1643–8.
2. Lee SK, Kim SW, Yu JH, et al. Is the high proportion of young age at
breast cancer onset a unique feature of Asian breast cancer? Breast
Cancer Res Treat 2018.
3. Lambertini M, Santoro L, Del Mastro L, et al. Reproductive behaviors
and risk of developing breast cancer according to tumor subtype:
a systematic review and meta-analysis of epidemiological studies.
Cancer Treat Rev 2016;49:65–76.
4. Fidler MM, Gupta S, Soerjomataram I, et al. Cancer incidence and
mortality among young adults aged 20-39 years worldwide in 2012: a
population-based study. Lancet Oncol 2017;18:1579–89.
5. Azim HA, Partridge AH. Biology of breast cancer in young women.
Breast Cancer Res 2014;16:427.
6. Partridge AH, Hughes ME, Warner ET, et al. Subtype-dependent
relationship between young age at diagnosis and breast cancer
survival. J Clin Oncol 2016;34:3308–14.
7. Paluch-Shimon S, Pagani O, Partridge AH, et al. ESO-ESMO 3rd
international consensus guidelines for breast cancer in young women
(BCY3). Breast 2017;35:203–17.
8. Del Mastro L, De Placido S, Bruzzi P, et al. Fluorouracil and dosedense chemotherapy in adjuvant treatment of patients with earlystage breast cancer: an open-label, 2 × 2 factorial, randomised
phase 3 trial. The Lancet 2015;385:1863–72.
9. Lambertini M, Ceppi M, Cognetti F, et al. Dose-dense adjuvant
chemotherapy in premenopausal breast cancer patients: a pooled
analysis of the MIG1 and GIM2 phase III studies. Eur J Cancer
2017;71:34–42.
10. Gray R, Bradley R, Braybrooke J, et al. Abstract GS1-01: Increasing
the dose density of adjuvant chemotherapy by shortening intervals
between courses or by sequential drug administration significantly
reduces both disease recurrence and breast cancer mortality: an
EBCTCG meta-analysis of 21,000 women in 16 randomised trials.
Cancer Res 2018;78(4 Suppl):GS1-01.
11. Poggio F, Bruzzone M, Ceppi M, et al. Platinum-based neoadjuvant
chemotherapy in triple-negative breast cancer: a systematic review
and meta-analysis. Ann Oncol 2018;29:1497–508.
12. Sparano JA, Gray RJ, Makower DF, et al. Adjuvant chemotherapy
guided by a 21-gene expression assay in breast cancer. N Engl J
Med 2018;379:111–21.
13. Lambertini M, Viglietti G, de Azambuja E. Impact of ovarian function
suppression in premenopausal women with estrogen receptorpositive early breast cancer. Curr Opin Oncol 2018:1.
14. Francis PA, Pagani O, Fleming GF, et al. Tailoring adjuvant
endocrine therapy for premenopausal breast cancer. N Engl J Med
2018;379:122–37.
15. Hershman DL, Shao T, Kushi LH, et al. Early discontinuation and
non-adherence to adjuvant hormonal therapy are associated with
increased mortality in women with breast cancer. Breast Cancer Res
Treat 2011;126:529–37.
16. Lambertini M, Viglietti G, de Azambuja E. Controversies in oncology:
which adjuvant endocrine therapy is to be given to premenopausal
patients with hormone receptor-positive breast cancer? ESMO Open
2018;3:e000350.
17. Bellet M, Gray KP, Francis PA, et al. Twelve-month estrogen levels
in premenopausal women with hormone receptor-positive breast
cancer receiving adjuvant triptorelin plus exemestane or tamoxifen
in the Suppression of Ovarian Function Trial (SOFT): the SOFT-EST
Substudy. J Clin Oncol 2016;34:1584–93.
18. Regan MM, Walley BA, Francis PA, et al. Concurrent and sequential
initiation of ovarian function suppression with chemotherapy in
premenopausal women with endocrine-responsive early breast
cancer: an exploratory analysis of TEXT and SOFT. Ann Oncol
2017;28:2225–32.
19. Lambertini M, Moore HCF, Leonard RCF, et al. Gonadotropinreleasing hormone agonists during chemotherapy for preservation
of ovarian function and fertility in premenopausal patients with early
breast cancer: a systematic review and meta-analysis of individual
patient-level data. J Clin Oncol 2018;36:1981–90.

3

ESMO Open: first published as 10.1136/esmoopen-2018-000458 on 14 November 2018. Downloaded from http://esmoopen.bmj.com/ on 27 June 2019 by guest. Protected by copyright.

Open access

20. Ruddy KJ, Gelber SI, Tamimi RM, et al. Prospective study of fertility
concerns and preservation strategies in young women with breast
cancer. J Clin Oncol 2014;32:1151–6.
21. Lambertini M, Fontana V, Massarotti C, et al. Prospective study to
optimize care and improve knowledge on ovarian function and/or fertility
preservation in young breast cancer patients: Results of the pilot phase
of the PREgnancy and FERtility (PREFER) study. Breast 2018;41:51–6.
22. Peccatori FA, Azim HA, Orecchia R, et al. Cancer, pregnancy and
fertility: ESMO clinical practice guidelines for diagnosis, treatment
and follow-up. Ann Oncol 2013;24 Suppl 6:vi160–vi170.

23. Oktay K, Harvey BE, Partridge AH, et al. Fertility preservation in
patients with cancer: ASCO Clinical Practice Guideline Update. J
Clin Oncol 2018;36:1994–2001.
24. Lambertini M, Kroman N, Ameye L, et al. Long-term safety of
pregnancy following breast cancer according to estrogen receptor
status. J Natl Cancer Inst
2018;110:426–9.
25. Freedman RA, Partridge AH. Emerging data and current challenges
for young, old, obese, or male patients with breast cancer. Clin
Cancer Res 2017;23:2647–54.

4

Poggio F, et al. ESMO Open 2018;3:e000458. doi:10.1136/esmoopen-2018-000458

ESMO Open: first published as 10.1136/esmoopen-2018-000458 on 14 November 2018. Downloaded from http://esmoopen.bmj.com/ on 27 June 2019 by guest. Protected by copyright.

Open access

