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Abstract Introduction and aims: We have previously shown that pregnancy is safe following
breast cancer, even in endocrine sensitive disease. Yet infertility remains common following
systemic treatment. To date, no study has evaluated the safety of assisted reproductive tech-
nology (ART) after breast cancer treatment. In this study, we evaluated the impact of ART on
pregnancy and long-term outcomes of young breast cancer survivors.
Methods: This is a multi-centre retrospective study in which women who were diagnosed with
breast cancer between 2000 and 2009, and had a pregnancy following breast cancer diagnosis
were eligible. Patients were divided into two groups according to whether ART following pri-
mary systemic therapy was performed to achieve pregnancy. We evaluated the association
between ART use and clinic-pathological characteristics, pregnancy outcome and long-term
breast cancer outcome.
Results: A total of 198 patients were evaluated; of whom 25 underwent ART. No significant
differences in tumour characteristics were observed between both groups, except for histolog-
ical grade 3 tumours, which were fewer in the ART group (36% versus 59%, p = 0.033).
Around 90% of patients received primary adjuvant chemotherapy and more than 50% had
an endocrine sensitive disease. Patients in the ART group were older at diagnosis (31.4 versus
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33.7 years, p = 0.009), at conception (38 versus 35 years, p < 0.001), and experienced more
miscarriages (23.5 versus 12.6%, p = 0.082). Full term pregnancies were achieved in 77%
and 76% of the spontaneous and ART groups, respectively. Mean follow-up between concep-
tion and last follow-up was 63 and 50 months in the spontaneous and ART groups, respec-
tively with no difference in breast cancer outcome observed between the two groups
(p = 0.54).
Conclusion: Pregnancy using ART in women with history of breast cancer is feasible and does
not seem to be detrimental to cancer outcome. Larger studies are needed to further confirm
this observation.

� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Breast cancer is the most frequent malignancy diag-
nosed in women, occurring in 6–10% of patients during
reproductive age [1]. Thanks to advances in adjuvant
therapy, recurrence and survival rates have greatly
improved over the last decades [2]. Currently around
65–70% of young breast cancer patients are alive and
free of distant relapse at 10-years following diagnosis
[3]. Hence, we are currently more faced with the need
to address quality of life issues of young breast cancer
survivors, including the wish to start or complete their
family [4].

Several studies and meta-analyses have addressed the
safety of pregnancy following breast cancer [5–7]. More
recently, a large study by our group has demonstrated
for the first time the safety of this approach in women
with endocrine-sensitive disease [8]. Moreover, early ter-
mination of pregnancy does not appear to reduce the
risk of relapse [5,8]. However, current systemic therapies
frequently impair patients’ fertility albeit a large fraction
of them recover their menstrual cycles after completing
primary systemic therapy [9]. This results in physicians
and patients enquiring into the feasibility and safety of
using assisted reproductive technology (ART) in women
with history of breast cancer, in order to conceive. To
date, no single study has evaluated the impact of ART
to achieve pregnancy on cancer outcome.

In this study, we evaluate for the first time the effect
of using ART on recurrence and death rates in patients
who were previously treated for breast cancer and
became subsequently pregnant.

2. Patients and methods

Five European Oncological and Fertility Centers par-
ticipated in this retrospective study: Institut Jules Bordet
(Brussels), Erasme Hospital (Brussels), European
Institute of Oncology (Milan), Macerata Hospital
(Macerata) and Hospital Val d’Hebron (Barcelona) in
addition to the Danish Breast Cancer Cooperative
Group (DBCCG). Some of these patients were included
in a previous study in which we evaluated the safety of
pregnancy following endocrine receptor positive breast

cancer. Yet data on ART were not available at the time
[8]. This study was approved by the Ethics committees
of all participating centres including Erasme Hospital,
which acted as the central ethics committee (Approval
number P2013/265).

2.1. Patient population

Eligible patients were women aged 18–45 years, who
were diagnosed with primary non-metastatic breast can-
cer between 2000 and 2009 and subsequently became
pregnant (Fig. 1). The cohort was divided into two
groups according to whether pregnancies occurred spon-
taneously (Spontaneous Group) or after ART (ART
Group). ART procedures included ovulation induction
(clomiphene citrate, gonadotropins) associated with
intercourse or intra-uterine insemination (IUI), con-
trolled ovarian stimulation (COS) with gonadotropins
for in vitro fertilisation (IVF) or intra-cytoplasmic sperm
injection (ICSI), and egg donation. All ART procedures
were performed after completion of standard adjuvant
therapy. During the study period, none of the participat-
ing centres routinely offered oocyte or embryo cryop-
reservation before initiating primary systemic therapy
for fertility preservation of young breast cancer patients.

2.2. Data collection

The databases of all participating centres and the
DBCCG were screened. The patient’s oncologist, gynae-
cologist or family doctors were contacted in order to
complete the information on the oncological and preg-
nancy outcomes, if needed. Data were collected on
clinico-pathological characteristics, breast cancer treat-
ment (date of diagnosis, histological type, histological
grade, tumour size, nodal status, endocrine receptor sta-
tus, human epidermal growth factor receptor 2 (HER2)
status, type of breast surgery, chemo- and endocrine
therapies), fertility treatments (ovulation induction,
ovarian stimulation for IVF and oocyte donation) and
pregnancy-related information (age at conception, num-
ber of pregnancies, and pregnancy outcome). Patients
with less than 12 months of follow-up after pregnancy
were excluded.
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