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ABSTRACT

Objective. Fertility preservation is an important survivor-
ship issue for women treated for breast cancer. The aim of
this work was to examine the referral practices of health
care professionals who treat women with breast cancer in
the United Kingdom, and to investigate their understand-
ing and knowledge of the fertility preservation options
available.

Method. An invitation to participate in a confidential, on-
line questionnaire was e-mailed to surgeons, oncologists,
and clinical nurse specialists who manage patients with
breast cancer in the United Kingdom.

Results. n � 306 respondents. Factors which influenced
whether fertility preservation options were discussed with
a patient included the following: patient’s age (78%), final
tumor/nodes/metastasis status (37.9%); concern that fer-
tility preservation would delay chemotherapy (37.3%);
whether the patient had children (33.5%) or a partner
(24.7%); estrogen receptor expression (22.6%), lack of

knowledge regarding the available options (20.9%); and
concern that fertility preservation would compromise the
success of cancer treatment (19.8%). Twenty-seven per-
cent did not know whether fertility preservation was avail-
able for their patients on the National Health Service.
Nearly half (49.4%) of respondents said that gonadotro-
pin-releasing hormone agonists were used for fertility
preservation outside the setting of a clinical trial. Knowl-
edge regarding the available options varied according to
different members of the multidisciplinary team, with
consultant oncologists better informed than consultant
surgeons or clinical nurse specialists (p < .05).

Conclusions. Many health care professionals have in-
complete knowledge regarding the local arrangements for
fertility preservation for patients with breast cancer. This
may result in patients receiving inadequate or conflicting
information regarding fertility preservation. The Oncologist
2012;17:910–916

INTRODUCTION
Breast cancer is the most common cancer diagnosed in women
of reproductive age, with 4,901 new diagnoses in women un-
der 45 years in the United Kingdom (U.K.) in 2007 [1].
Younger women have specific concerns that need to be ad-
dressed, especially regarding the effects of treatment on fertil-
ity and premature menopause, and they are at higher risk for
emotional distress [2–4]. With the age of first delivery increas-
ing, patients may not have completed their families at the time

of their breast cancer diagnosis, making fertility after cancer
treatment an important survivorship issue. Pregnancy is con-
traindicated while taking adjuvant tamoxifen, which is recom-
mended in women with estrogen receptor positive (ER�)
breast cancer for 5 years to reduce the risk of recurrence [5, 6].
However, during this time there would be a natural age-related
decline in fertility. Younger women are also more likely to be
offered adjuvant chemotherapy, which reduces the risk of
breast cancer recurrence in high-risk patients, but will also
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have a negative impact on ovarian reserve and may cause in-
fertility or premature menopause [7–10]. This has a significant
impact on patients’ quality of life, with breast cancer survivors
rating infertility, premature menopause, and sexual dysfunc-
tion highest of the problems experienced since diagnosis [11].
Loss of fertility has been shown to be of greater concern to
women who have not completed their families or have had
prior difficulty conceiving [12–14]. In a survey of 657 breast
cancer survivors who were under 40 years at the time of diag-
nosis, 29% of women reported that concerns regarding fertility
impacted their treatment decision, with only 51% reporting
that their fertility concerns had been adequately addressed
[12].

Guidance on how to manage the effect of cancer treatment
on fertility has been published by the Royal College of Obste-
tricians and Gynaecologists [15] and a Joint Working Party of
the Royal Colleges of Physicians, Radiologists, and Obstetri-
cians and Gynaecologists [16]. They recommended that all pa-
tients with reproductive potential requiring anticancer
treatment should be fully informed of the risk of early meno-
pause and infertility, that referral for embryo cryopreservation
should be considered, and that designated pathways should ex-
ist for prompt referral to a fertility specialist.

There is a lack of data regarding the rate of referral for fer-
tility preservation in breast cancer patients in the U.K. and re-
garding health care professionals’ knowledge of, and attitudes
toward, fertility preservation in these patients. The aim of this
research was to address these issues.

METHODS

Participants
There is no central database of health care professionals who
manage breast cancer in the U.K. Therefore, an e-mail inviting
respondents to participate in an anonymous online survey was
distributed via the National Cancer Research Institute breast
group, the Cancer Research UK breast group, the British As-
sociation of Surgical Oncologists breast group, and the Breast
Cancer Care Nursing Network. All cancer centers and cancer
units who treat women with breast cancer in the U.K. were
contacted via the Patient Advice and Liaison office at each
hospital trust, requesting that the survey invitation be for-
warded to the local breast multidisciplinary team. All post-
graduate deaneries in the U.K. were contacted via their
Websites, requesting that the survey invitation be forwarded to
all surgical and oncology trainees in their region. Only Na-
tional Health Service (NHS) Hospital Trusts were contacted;
primary care and private health care providers were excluded.
Although it was acknowledged that this methodology would
yield an incomplete picture of U.K. clinical practice, the aim
was to get a broad overview and identify issues that would be-
come the focus of future work and research.

Study Questionnaire
The development of the questionnaire was informed by a panel
of five oncologists, surgeons, and fertility specialists with an
interest in fertility preservation in breast cancer. The question-

naire was piloted with 10 oncologists, surgeons, and clinical
nurse specialists and modified where appropriate.

Data Analysis
Responses to questions were analyzed using two-tailed Fish-
er’s exact test or �2 test.

RESULTS
Three hundred and six questionnaires were completed. The re-
sponse rate among clinical nurse specialists was 22.5%, among
Consultant (attending) surgeons 7%, and surgical SAS/SpRs
(residents) 7%. The overall response rate is unknown because
the total number of oncologists and research nurses is un-
known. External agencies were forwarding the invitation to
complete the questionnaire on our behalf, and there would
have been a degree of overlap on the e-mail distribution lists.

Respondent Characteristics
The respondents were comprised of 90 (29%) clinical nurse
specialists (key workers involved in the patient’s care from the
point of diagnosis onward), 50 (16.3%) Consultant (attending)
clinical (radiation) oncologists, 47 (15.4%) Consultant sur-
geons, 30 (9.8%) Consultant medical (non-radiation) oncolo-
gists, 28 (9.2%) oncology registrar/staff grade doctors
(residents), 18 (5.9%) research nurses (key workers for pa-
tients recruited to clinical trials), 10 (3.3%) surgery registrar/
staff grade doctors, and 33 (10.8%) not specified (Fig. 1A).
Responses were received from all regions of the U.K. except
Ireland (Fig. 1B); 39.1% of respondents worked primarily in a
cancer center, 41.4% worked in a cancer unit, 17.4% worked in
both, and 3.6% did not specify. There were no statistical dif-
ferences in responses from those working in cancer centers
versus cancer units. Nor did responses differ significantly ac-
cording to geography, although this may reflect low response
rates from some regions.

Referral for Consideration of Fertility Preservation
Forty-eight percent of respondents reported “always” discuss-
ing the risk of treatment-related infertility with breast cancer
patients, with 34% reporting “most of the time.” Several mem-
bers of the multidisciplinary team discuss fertility preservation
options with breast cancer patients. Clinical nurse specialists
were most likely to be involved in the discussion (68%), fol-
lowed by clinical oncologists (55%), fertility specialists
(53%), medical oncologists (52%), surgeons (40%), general
practitioners (7%), and others (5%) (Fig. 2).

Respondents were asked which factors would influence
whether or not they discussed fertility preservation options
with their patients (Table 1). Overall, the majority (77%) stated
that patient’s age would influence this, with only 9.8% report-
ing that time constraints in the clinic were a factor. A large mi-
nority agreed or strongly agreed that the following factors
would influence whether they discussed fertility preservation:
final tumor/nodes/metastasis status (37.9%); concern that fer-
tility preservation would delay chemotherapy (37.3%);
whether the patient had children (33.5%); whether the patient
had a partner (24.7%); estrogen receptor expression (22.6%); a
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lack of knowledge regarding available options (20.9%); and
concern that fertility preservation would compromise the suc-
cess of cancer treatment (19.8%). There was no statistical dif-

ference between those who would refer patients with ER�
(62.4%) versus ER� (67.4%) cancer, although more respon-
dents strongly agreed that they would refer ER� cancer than
ER� cancer (17.1% vs. 9.5%) (Table 2).

Sixty-two percent of respondents were aware of an estab-
lished referral pathway to a local fertility unit for breast cancer
patients requiring fertility preservation. The median number of
women referred to the local fertility unit in the last 12 months
was 3 per respondent (range 0–25). Where the average time to
be seen from referral was known (n � 106 responses), 48%
patients were seen within a week of referral, 44% within 2
weeks, and 8% in over 2 weeks.

Fertility Preservation Options Available
The use of gonadotropin-releasing hormone (GnRH) agonists
was variable. Nearly half (49.4%) reported the use of GnRH
agonists for fertility preservation in standard practice, 18.3%
reported their use as part of clinical trials, 18.3% said that they
were not used, and 20.3% did not know (Fig 3A). There were
statistically significant differences between responses from
different health care professionals: Consultant surgeons
(31.1%) and clinical nurse specialists (18%) were statistically
more likely to say they did not know if GnRH agonists were
used compared with Consultant medical/clinical oncologists
(3%) (two-tailed �2, p � .001).

There was also variation in whether local fertility preser-
vation units provided services for cancer patients on the NHS:
overall, 34% of respondents said fertility preservation was al-
ways available on the NHS, with 20% reporting “sometimes,”
an additional 15% reporting that it depended on the primary
care trust (local funding arrangements), and 28% saying that
they did not know (Fig 3B). There was a statistical difference
between the proportion of Consultant surgeons (16.3%) who
did not know compared with surgical registrars (83.3%) (p �
.02); the difference between Consultant medical/clinical on-
cologists (15.5%) who did not know and oncology registrars
(30%) was not significant (p � .12).

Knowledge regarding the options available at local fertility
units was also variable. Overall, only 53% of respondents re-
ported that embryo cryopreservation was available; 40%, 43%,
and 66% of total respondents reported that they did not know
whether embryo cryopreservation, oocyte cryopreservation,
and ovarian tissue cryopreservation were available, respec-
tively (Table 3). Junior doctors were statistically less likely to
know whether embryo cryopreservation was available than
their Consultants: more surgical registrars (100%) did not
know than Consultant surgeons (42%) (p � .01), and more on-
cology registrars (40%) did not know than Consultant oncolo-
gists (14%) (p � .02). Consultant oncologists were also more
likely to know if embryo cryopreservation was available
than Consultant surgeons (p � .0015) or clinical nurse spe-
cialists (p � .01). Overall, 10% thought that embryo cryo-
preservation was an experimental treatment and 39% said
they did not know, of whom Consultant surgeons (40%) and
clinical nurse specialists (62%) were more likely to report
that they did not know than Consultant oncologists (11%)
(p � .001). Overall, 8.5% thought that undergoing embryo

Figure 1. Respondent characteristics. A: Occupation. Figures
indicate number of respondents. Clinical nurse specialists are key
workers who are involved with breast cancer patients from the
time of diagnosis onward. Research nurses are key workers for pa-
tients enrolled in clinical trails. Consultant � attending equiva-
lent. SpR/SAS grades are approximately equivalent to that of
resident. Clinical oncologist � radiation oncologist. B: The region
where respondents worked (figures indicate number of respon-
dents).

Abbreviations: SAS, staff and associate specialist grade; SpR,
registrar.

Figure 2. “Who discusses fertility preservation with breast can-
cer patients? Tick all that apply. ” Figures indicate the percentage
of respondents who reported that, for example, the CNS discussed
fertility preservation with patients.

Abbreviations: Clin Onc, clinical oncologist; CNS, clinical
nurse specialist; GP, general practitioner; Med Onc, medical on-
cologist.
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cryopreservation increased the subsequent risk of breast
cancer relapse, with the majority saying that they did not
know (57%) (Table 2).

DISCUSSION
Advances in treatment have improved the life expectancy for
young women with breast cancer, thus putting increased em-
phasis on survivorship issues, including fertility. The National
Cancer Survivorship Initiative Vision has highlighted the im-
portance of fertility preservation for healthy survivorship [17].

Fertility preservation is an important concern of many
young women diagnosed with breast cancer. These women re-
quire well-informed discussions regarding the risks of cancer
treatment on fertility, as well as fertility preservation options.
This in turn requires that the health care professionals who
manage these patients are able to facilitate these discussions
and refer to a fertility specialist as appropriate. However, this
work has demonstrated variability in the knowledge and atti-
tudes of different health care professionals involved in the care
of these women.

Factors Influencing Whether Fertility Preservation
Is Discussed
With the exception of the patient’s age, the majority of respon-
dents reported that neither patient factors (such as whether they
had children or a partner), tumor factors (such as ER expres-
sion), nor clinician factors (such as a lack of knowledge re-
garding fertility preservation) influenced whether they
discussed fertility preservation with breast cancer patients.
Several respondents commented that they understood the
importance of having an informed discussion with all pa-
tients who had not completed their families, despite any
concerns they might personally have that fertility therapy
might delay or influence the efficacy of systemic cancer
treatment. However, this practice is not uniform, with a sub-
stantial minority (19.8%–37.9%) reporting that at least one
of these factors did influence whether they discussed fertil-
ity issues with their patients.

Some respondents raised concerns about fertility therapy
delaying the onset of chemotherapy in those with a high risk of
relapse. However, early referral to a fertility specialist can re-

Table 1. Factors influencing whether fertility preservation is discussed: “The following factors influence whether I discuss
fertility options with breast cancer patients of reproductive age (tick one box only)”

Strongly
disagree Disagree

Neutral
(n/a or do
not know) Agree

Strongly
agree

Patient’s age 7.1 10.3 4.9 44.6 33.2

Whether the patient has a partner 18.7 34.6 23.1 20.3 4.4

Whether the patient has children 12.6 33.5 21.4 24.2 9.3

Time constraints in clinic 30.8 46.7 12.6 9.3 0.5

Lack of knowledge regarding the available options 22.0 45.1 12.1 19.8 1.1

Concern that fertility treatment compromises the
success of cancer treatment

15.4 44.0 20.9 17.6 2.2

Concern that fertility treatment will delay chemotherapy 11.0 34.6 17.0 31.3 6.0

Estrogen receptor status 12.2 44.8 20.4 21.5 1.1

Tumor, nodes, metastases staging 11.5 31.9 18.7 32.4 5.5

Responses expressed as a percentage of total.

Table 2. “Regarding embryo cryopreservation in women with breast cancer (tick one box only)”

Strongly
disagree Disagree

Neutral
(n/a or do
not know) Agree

Strongly
agree

I would consider referring women with ER� cancer 1.1 5.3 31.2 52.9 9.5

I would consider referring women with ER� cancer 0.5 1.6 31.0 50.3 17.1

I would consider referring women who are not in a relationship 1.6 10.5 29.5 48.4 10.0

Embryo cryopreservation is experimental 13.4 37.1 39.2 8.6 1.6

Embryo cryopreservation is associated with increased risk
of breast cancer relapse

5.8 28.9 56.8 7.4 1.1

Answers expressed as a percentage of total responses.
Abbreviation: ER, estrogen receptor.
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duce these delays [10]. Referral prior to surgery has been
shown to significantly reduce the time from initial diagnosis to
commencing chemotherapy, and may also allow more than one
fertility preservation cycle, enabling a larger number of em-
bryos to be cryopreserved, which may increase the chance of a
future successful pregnancy [18]. This makes it important that
surgeons and specialist nurses, who interact with patients ear-
lier in the pathway, are well informed and offer early referral to
fertility specialists. However, our data demonstrated that sur-
geons and clinical nurse specialists were less likely to know
about fertility preservation than oncologists, who usually in-
teract with patients later in the care pathway.

Knowledge Regarding the Fertility Preservation
Options Available and Variations in Practice
Knowledge varied widely across the health care professionals
surveyed. There were several instances where Consultant sur-
geons and clinical nurse specialists were more likely to answer
that they did not know than Consultant oncologists. There were
also occasions where Consultants were more likely to know
than their registrars, which may represent a training issue that
could be addressed during specialty-specific induction.

There is no data on the impact of ovarian stimulation on the
risk of breast cancer recurrence, and long-term follow-up is re-
quired [19]. Despite this, the majority of respondents (65.3%)
either agreed that embryo cryopreservation was associated
with an increased risk of breast cancer relapse or did not know.
The RCOG (Royal College of Obstetricians and Gynaecolo-
gists) guidelines state that careful discussion is required given
the unknown long-term risks, and that alternative stimulation
approaches using letrozole or tamoxifen, which are associated
with reduced estrogen levels, should be considered in ER�
breast cancer [15, 20, 21].

The use of GnRH agonists for fertility preservation outside
the setting of clinical trials was 49.4% overall, and highest in
London at 59.5%. This is despite conflicting data regarding the
efficacy of GnRH agonists in this setting. Randomized trial

Figure 3. Fertility options available locally. A: “Are GnRH agonists offered for fertility preservation?” B: “Does your local fertility
preservation unit provide services for cancer patients on the NHS?”

Abbreviations: GnRH, gonadotropin-releasing hormone; NHS, National Health Service; PCT, Primary Care Trust.

Table 3. “Which fertility preservation options does your
local fertility unit offer cancer patients?”

Yes No
Do not
know

Embryo-cryopreservation 53.4 6.4 40.3

Oocyte-cryopreservation 46.0 11.5 43.0

Ovarian tissue cryopreservation 14.5 19.6 66.0

Figures indicate the percentage of total respondents.
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data (for example, UK OPTION trial) are awaited, and al-
though nonrandomized data are suggestive of benefit [22–24],
there is currently insufficient evidence to support the routine
use of GnRHa for ovarian protection [15].

LIMITATIONS OF THE DATA
Caution is required when interpreting data from a question-
naire such as this. Sample size (for example, trainees are un-
der-represented), responder bias (those with an interest in the
subject may be more likely to complete the questionnaire),
self-reporting bias (reported practice may differ from actual
clinical practice), and recall bias (inaccurate reporting) may af-
fect the results [1, 25]. In addition, these results do not demon-
strate causality, and must be interpreted with caution. For
example, although a surgeon reports incomplete knowledge re-
garding fertility therapy, this may not be the reason they do not
discuss fertility with patients (for example, they may consider
it to be someone else’s role). Attitudes and practice varied
within each subgroup (for example, among medical oncolo-
gists), making it difficult to generalize these results. Whether
these results would be obtained in other health care systems
where, for example, fertility therapy is more widely available
is also questionable.

CONCLUSION
Previous surveys of breast cancer survivors have demonstrated
that a large proportion of patients do not recall their doctors
having discussed with them the risks of early menopause and
infertility prior to the onset of adjuvant cancer treatment [26].
Such retrospective surveys are subject to recall bias, especially
as discussions take place at a time when patients may not be
able to process the information they receive [27]. Breast cancer

patients’ recall of discussions has been found to differ from
their physicians’ [28]. However, this work demonstrates that
not all health care professionals are initiating these discussions
with their patients, in keeping with previous data showing that
physicians do not always offer sperm banking to male cancer
patients undergoing chemotherapy [29]. Variability in the
knowledge, attitudes, and practice of those who manage young
women with breast cancer in the U.K. may translate into a lack
of standardized information given to patients, and may mean
that referral to a fertility specialist is not always being offered.
Not all women will accept referral, and not all those referred
will go on to have fertility preservation. Overall, less than 10%
of women diagnosed with breast cancer will go on to become
pregnant. However, the risk of infertility should be discussed
with all women of reproductive age at an early stage, to allow
maximum time for referral to a fertility specialist prior to the
onset of adjuvant therapy. It is crucial that health care profes-
sionals are aware of the fertility preservation options available
if they are to be effective advocates for their patients, as a
working knowledge of the available technologies is a prereq-
uisite for an informed discussion [30].
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