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Abstract About 5-10 % of breast cancer cases are con-
sidered to be hereditary, and germ line mutations in the
BRCAI and BRCAZ2 genes have been proven to contribute
to the development of hereditary breast and/or ovarian
cancer syndrome (HBOC). Breast cancer diagnosed at a
young age is an indication of a higher likelihood of HBOC.
Risk assessment, genetic counseling, and BRCAI/BRCAZ2
mutation testing, especially for younger women with breast
cancer, have started to be an integral element of practice
due to advances in gene sequencing technologies and
accumulating evidence for the clinical implications of
BRCA mutation status for not only early breast cancer
management, but also for the patient’s own and their
family’s next cancer risk, and proactive steps toward a risk-
reducing approach. As yet, the cancer genetic service
system is immature in Japan. There are several problems to
be solved to improve cancer genetic services in clinical
practice for breast cancer.

Keywords Hereditary breast cancer - Early onset -
Cancer genetic service - Genetic testing

Background

Breast cancer is a common disease among Japanese
women, with over 56,000 new cases diagnosed in 2007,
and the incidence of breast cancer diagnosis has been
increasing in recent years [1]. Ovarian cancer is less
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common, with approximately 8,600 new cases diagnosed
per year [1]. The clinical features of familial breast cancer
are early onset, high frequency of multiple or bilateral
breast cancer, and multiple malignancies of other organs
including ovarian cancer [2, 3]. It has various causative
factors including environmental factors, but genetic factors
seem to be most common. About 5-10 % of breast cancer
cases are considered to be hereditary, and recent studies
have confirmed that germ line mutations in the BRCAI and
BRCA2 (BRCAI/2) genes contribute to the development of
hereditary breast and/or ovarian cancer syndrome (HBOC)
[2]. HBOC is an autosomal dominant disease, so the
mutation of BRCAI or 2 is transferred to 50 % of offspring.
BRCAI mutation carriers have 40-87 % life-time risk of
breast cancer and 16-63 % of ovarian cancer, and BRCA2
mutation carriers have 28-84 and 27 % risks of breast and
ovarian cancers, respectively. BRCA mutation carriers’
relatives without BRCA mutation have average risks of
breast and ovarian cancers. Breast cancer diagnosed at a
young age is an indication of a higher likelihood of HBOC
or rarer genetic conditions such as Cowden syndrome and
Li—Fraumeni syndrome [3-5]. Genetic analysis of BRCA is
useful when planning a surgical procedure, systemic
treatment, cancer prevention, or surveillance of mutation
carriers.

Risk assessment, including genetic counseling and
testing for the cancer predisposition genes BRCAI/2, has
become an integral element of comprehensive patient
evaluation and cancer risk management in the United
States (US), and Europe. Per the current NCCN recom-
mendations, women diagnosed with breast cancer under
age 50 should be referred to cancer genetic counseling for
further risk evaluvation [3]. Of the over 56,000 newly
diagnosed breast cancer female patients occurring annually
in Japan, 27 % are women under 50, and 7 % are women
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under 40 [1]. If a woman meets the criteria other than age
as described in the guidelines or has a mutation detection
rate that exceeds a predefined threshold by risk estimation
models such as Claus table, BRCAPRO, Myriad or Breast
and Ovarian Analysis of Disease Incidence and Carrier
Estimation Algorithm (BOADICEA), it is recommended
that she will be informed and offered genetic counseling
and information about possible germ line mutation in
BRCAI and BRCA2 [6].

Significance of genetic information

Cancer genetic services, including risk assessment, coun-
seling and germ line mutation testing for BRCAI and
BRCA?2 genes, provide several possible meanings to cancer
patients and their family. According to the recent cancer
genetic counseling recommendations published by the
National Society of Genetic Counselors (NSGC), genetic
counseling is defined as the process of helping people
understand and adapt to the medical, psychological and
familial implications of genetic contributions to disease
[7]. This process integrates: (a) interpretation of family and
medical histories to assess the chance of disease occurrence
or recurrence; (b) education about inheritance, testing,
management, prevention, resources and research; (c) coun-
seling to promote informed choices and adaptation to the
risk or condition [7]. Genetic consultation is recommended
broadly for breast cancer patients and unaffected women
with known risk factors for hereditary breast cancer [8].
The cancer genetic service includes four essential compo-
nents: collecting information about personal and 34 gen-
eration family history; cancer genetic risk assessment using
the personal and family history, and information from a
physical examination; the offer of genetic testing when
appropriate conditions apply; an informed consent process,
and disclosure of test results, including personalized
interpretation of results, cancer risk reassessment, and
identification of at-risk family members regardless of
whether the test is positive, negative, or inconclusive.
Attention to psychosocial issues is also critical for effective
genetic counseling [3, 7, 9, 10]. The skills of qualified
cancer genetics professionals are necessary to guide
patients through complex essential components and to
encourage women at high risk to adopt appropriate
screening and preventive strategies.

Genetic counseling and testing offered shortly after a
breast cancer diagnosis to consider one’s treatment choices
is called “TREGT” (treatment-focused genetic testing) [11].
TFGT has started to enter clinical practice worldwide,
especially in cancer specialized hospitals in the US, and is
likely to be a part of common practice in primary breast
cancer management, especially for younger women. But
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the optimal way to deliver information about TFGT to
younger women newly diagnosed with breast cancer, and
its cost effectiveness has not been broadly investigated,
particularly not in Japan.

Women newly diagnosed with breast cancer with a
BRCA mutation need to choose whether to undergo breast
conserving treatment (BCT), unilateral mastectomy, or
prophylactic bilateral mastectomies to prevent future breast
cancer development [12]. The incidence of local recurrence
or secondary ipsilateral primary cancer developing in the
treated breast increases in BRCA mutation carriers with
longer follow-up [12], and it may depend on age. BRCA1/2
mutation carriers with breast cancer have similar survival
whether treated with mastectomy or BCT. However,
women undergoing BCT have an elevated risk of a second
in-breast event compared to carriers treated with mastec-
tomy: at 10 years (10.5 versus 3.5 %) and at 20 years (30.2
versus 5.5 %). The events were significantly reduced in the
presence of chemotherapy, and contralateral breast cancer
events were very common in both groups [13]. Compared
with non-mutation carriers, BRCAI/2 mutation carriers
have a substantially increased lifetime risk of contralateral
breast cancer that is age dependent and can be up to 68 %,
if the age of the first cancer is <40 [14, 15]. While there is
no evidence that prophylactic mastectomy improves breast
cancer survival for BRCA mutation carriers [16], the risk of
and potential emotional impact of a subsequent breast
cancer and the need for further treatment are important
issues to consider [12]. Moreover, timely BRCA mutation
testing extends to selection of specific systemic chemo-
therapy, once the optimal systemic therapy for BRCA
mutation carriers is established, including the role of poly
(ADP-ribose) polymerase (PARP) inhibitors and platinum-
based chemotherapy [17, 18].

The gene expression profiles of sporadic and BRCAI-
associated tumors are distinct [19] and the pathological
profile of BRCAlI-associated tumors, phenotypically a
subset of basal-like tumors, is also distinguishable from
other tumor subtypes [20, 21]. Around 80 % of BRCAI-
related breast cancers are triple-negative breast cancers
(TNBCs), which lack the ER, the PR, and amplification of
HER?2, and women with TNBCs are candidates for BRCAI
testing. An analysis in Canada demonstrated that it is cost-
effective to perform genetic testing in women with TNBCs
diagnosed before age 50 [22]. BRCAI breast cancers also
tend to be high-grade, frequently have p53 mutations, and
often stain for the epithelial “basal” cytokeratins 5/6 and
14. In contrast, there are no consistent pathologic features
of BRCAZ2-associated breast cancers; like nonhereditary
cancers, they are most often ER-positive [23].

In Japan, BRCAI and BRCAZ2 mutation testing is not
covered by national insurance and is very expensive. Also,
getting the result of the testing has to date taken around
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4 weeks from blood sampling. Soon, further advances in
sequencing technology will reduce the cost and the time
taken to get the results of genetic analysis [24], and give
the opportunity for genetic testing to more women who
might benefit from this information at the time of primary
cancer treatment. A woman’s BRCA mutation status can
feasibly be used to inform her surgical decisions and choice
of systemic therapy agent.

On the other hand, genetic counseling and testing is not
time dependent for patients who have undergone breast
cancer treatment or for cancer-free individuals considered
at high risk of HBOC or familial breast cancer from family
history, and focuses more on their own and their family
members’ future cancer risk, informed life decisions (e.g.,
reproduction), and proactive steps toward risk-reducing
approaches including surgery and cancer surveillance will
be discussed [3].

For a woman with a BRCA/ mutation, the cumulative
lifetime risk of breast cancer and ovarian cancer can
exceed 80 and 40 %, respectively. [25] In BRCA mutation
carriers, contra-lateral prophylactic mastectomy is known
to decrease their risk of subsequent breast cancer by up to
95 % [26-28]. The prevention role of premenopausal risk-
reducing bilateral salpingo-oophorectomy (RRSO) for
secondary breast cancer is less well established. Although
breast cancer risk reduction of between 39 % (BRCAI) and
72 % (BRCA2) [29] among mutation carriers who have
RRSO before the age of 50 years has been reported,
another study did not find a similar reduction in women
who had prior breast cancer [28]. Identifying individuals at
risk of developing cancer in future can have dramatic
effects on early detection and cancer outcomes, which is
one reason why genetic counseling and risk assessment are
becoming more important. As awareness of genetic testing
has increased substantially in the US, the number of
“previvors” who opt for prophylactic mastectomies has
increased [30]. At the same time, cultural attitudes
regarding prophylactic surgery also come into play, as
evidenced by the greater popularity of preventative mas-
tectomies in North America than in Europe [31]. Up to
now, prophylactic surgery for breast or ovary is not cov-
ered by national insurance in Japan and it is not yet a
common procedure in clinics.

Perception of genetic services

In the US, the concept of genetic counseling developed
early, and in a 1990s study, nearly half of the individuals
who reported having at least one relative with breast cancer
agreed to participate in genetic counseling when offered
that opportunity. The individuals who chose to participate
were younger, more highly educated, more anxious about

developing breast cancer, and tended to perceive them-
selves as having a higher risk for breast cancer [32, 33]. In
reality, the use of genetic testing for HBOC among high-
risk individuals has been lower than expected even in the
US, varying between 26 and 80 % [34, 35], and a signifi-
cant number of those who get tested do not seek their
results [36].

Genetic inheritance may be viewed as unchangeable fate
and lack of primary prevention techniques negates the
value of genetic testing [37]. Women with a family history
of breast cancer perceive a higher risk of getting breast
cancer [38]. It has been demonstrated that genetic testing
may not lead to an increase in psychological distress in
breast cancer patients, while a recent breast cancer diag-
nosis adds to general and cancer-specific distress prior to
genetic counseling and after DNA test disclosure [39].
McAllister et al. [40] describe how professional interven-
tions designed to adjust the modifying conditions and to
help manage the emotional distress are important. In Japan,
Ando et al. [41] have described patients’ expressions of
concern about their genetic risk of breast cancer prior to a
definitive diagnosis of cancer, and in general, family his-
tory of breast cancer did not increase psychological dis-
tress. Patients with a family history of breast cancer
experienced anxiety/worry, risk-reducing behavior, accep-
tance, objective fact, and denial; whereas patients without a
family history of breast cancer experienced anxiety/worry,
risk-reducing behavior, surprise/shock, acceptance, objec-
tive fact, denial, optimistic thought, regret, and realistic
thought [41].

Studies regarding the effects of cancer related genetics
on behavior are limited. In an Ontario study, in a high risk
population, women believing in annual screening mam-
mograms were associated with better screening adherence
than women who believed they should return less often
[42]. A randomized trial of the effects of a personalized
risk assessment and genetic counseling intervention on
knowledge, risk perception, and decision making in a
group of healthy women who had a first-degree relative
with breast cancer has been reported [43]. Although the
counseling intervention did affect both knowledge and risk
perception, overall, intervention was not a motivator to
undergo any form of preventive systemic therapy.

Genetic information offered to young women soon after
breast cancer diagnosis might provide psychological dis-
tress at a very susceptible time in their life [44]. There is
limited prospectively collected data available on psycho-
social implications, which focus on younger women. Sev-
eral studies have described the behavioral and
psychological impact of TFGT, pre-treatment genetic
counseling and BRCAI/2 testing for surgical decision-
making among breast cancer patients at high-risk [45-48].
In a US study, 194 patients newly diagnosed with breast
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cancer who had at least a 10 % probability of carrying a
BRCA1/2 mutation were offered free genetic testing before
initiating definitive treatment, and the impact on surgical
decision-making was evaluated. In the study, 28 % of the
participants were below age 40, and 86 % of the patients
chose to receive BRCAI/2 test results while 14 % declined.
Definitive treatment was defined as mastectomy or BCT,
including commencement of radiation treatment [45].
Forty-eight percent of women who were found to carry a
BRCAI or BRCA2 mutation opted for bilateral mastectomy
(BM), compared to 24 % of patients in whom no mutation
was detected and 4 % of test decliners, regardless of age.
Other predictors of BM included physician recommenda-
tions for BRCA1/2 testing and BM. Compared to women
who chose BCT or unilateral mastectomy, those who chose
BM did not report diminished quality of life or increased
distress [47].

A Dutch prospective study assessed the psychological
impact of TFGT in women diagnosed with breast cancer
who were about to begin adjuvant radiotherapy [48].
Patients’ distress levels did not increase after genetic
counseling and testing. These results demonstrate that
BRCAI/2 test results significantly affect patients’ surgical
decision-making. In-depth semi-structured interviews with
26 younger women (aged 50 years or less) diagnosed with
breast cancer have been reported [11, 49]. All of the par-
ticipants viewed TFGT as highly acceptable and wanted to
receive information about it early, either at diagnosis or
shortly thereafter, to inform their treatment options and to
assist family members. The availability of genetic coun-
seling and testing could serve as a valuable support to
patient decision-making for newly diagnosed breast cancer
patients at high risk of carrying a mutation. A randomized
controlled trial is currently in progress in Europe to assess
the impact of rapid genetic testing and counseling of
women newly diagnosed with breast cancer on surgical
decision making and psychosocial outcomes [50].

In recent years, knowledge of medical genetics has
rapidly spread; over the past few years direct-to-consumer
(DTC) personal genome testing has become commercially
available, and data shows public interest has increased
[51]. It has been demonstrated that predictive genomic risk
information obtained from DTC testing modestly influ-
ences risk perception and worry [52].

Motivators and barriers to receiving genetic services

Several studies have been published on motivators, facili-
tators, and/or barriers to patients attending familial/high
risk cancer clinics, genetic counseling, and risk assessment,
using various populations and recruitment methods
[53-58].
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A study using questionnaires from 833 women with a
family history of breast cancer in the United Kingdom has
been reported. Among the reasons identified for attending a
familial breast cancer clinic, personal risk was ranked
highest, followed by risk to family members, to gain
reassurance, and interest in genetic testing [55]. A multi-
center study in England surveyed 162 men and women,
both affected and unaffected with cancer, who were
referred to regional cancer genetics centers. They found
clear differences in personal motivation for referral follow-
through between those with and those without cancer and
found the main motivator for attending a clinic in those
with a personal history of cancer was altruistic concern for
their family members and children [56]. In a study of 39
adult family members in Australia with a family history of
HBOC due to a genetic mutation in BRCA genes [53], the
top facilitators for cancer genetic referrals were the desire
for BRCA testing and having a strong family history of
breast and/or ovarian cancer. The top barriers were lack of
awareness of the BRCA mutation in their family and
appropriateness of referral. In a US study, which recruited
69 adult women of all ages at risk for HBOC who had
received genetic counseling and risk assessment, the top
facilitators for receiving genetic counseling and risk
assessment were having a family history of breast and/or
ovarian cancer and having a personal history of cancer
[54].

In young populations, one study looked at the facilita-
tors and barriers to referral for and receipt of genetic
counseling and risk assessment in young breast cancer
survivors in the US. It was reported that among 289 women
diagnosed with breast cancer when under 50 years old, 122
of them (42.2 %) received cancer genetic counseling. The
top motivator for receiving services was to benefit their
family$ future, followed by knowing their own future risk
of cancer, and the top reasons for not attending were “no
one recommended it” and “medical insurance coverage
issues” [59]. There are now an increasing number of young
breast cancer patients and survivors, and lack of time due
to social or family responsibilities is one of the personal
barriers. This population has a unique and complex set of
roles such as patient, mother, worker, and caregiver. Also,
it is noted that poor communication between relatives from
a family with a genetic heritage of breast cancer also
contributes to poor uptake of genetic testing [60].

One may speculate that ethnic and racial identity may
influence perceived benefits and barriers related to genetic
testing. Our understanding about attitudes towards genetic
testing of BRCA in non-Caucasian populations is largely
based on studies done on minority populations in the US,
particularly amongst the African-American and Hispanic
populations. Pal et al. [S7] worked with the Florida state
cancer registry to recruit 82 young black breast cancer
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survivors for genetic counseling and BRCAI/2 genetic
testing to demonstrate that young black women are inter-
ested in participating in genetic studies. In these popula-
tions, disparities in uptake of cancer genetic services may
be attributable to differences in exposure to genetic infor-
mation and referral by health care providers, but are not
explained by differences in risk factors for carrying a
BRCA1/2 mutation, socioeconomic factors, risk percep-
tion, attitudes, or cost [61, 62].

There have been a few reports on the acceptance of
genetic services in Asian populations. Among 164 Sin-
gaporean female breast cancer survivors of all ages, the
majority were receptive to cancer genetics counseling and
perceived potential benefits. And the top facilitator iden-
tified was “the information may help my family understand
their cancer risk” [63]. A higher education level and use of
English were associated with greater acceptance, while
concerns about not understanding the information, cost
issues, and fear of bad news, were important barriers. In
Malaysia, only 78 % of BRCA mutation carrying patients
informed their families of their risks and 11 % of relatives
asked for the genetic service when offered free counseling
and testing [64].

Another important barrier to genetic counseling and risk
assessment could be social issues. One might worry that a
genetic test may count against oneself. In 2008 in the US,
the Genetic Information Non-Discrimination Act (GINA)
was passed as a federal law and is currently enforced by
various federal agencies [65]. GINA provides protection
against discrimination in health coverage and employment
on the basis of genetic information. In Japan, such legal
protection is strongly recommended to overcome this
barrier.

As described above, genetic information involves com-
plex medical and psychological issues and has important
ethical, social, economic and legal implications for indi-
viduals and their families. The acceptance of genetic test-
ing and genetic counseling and its psychosocial impact are
modulated by religious, cultural, social, educational and
other factors, but studies of these factors in the client
interaction in cancer genetic counseling in Japan have not
been deeply analyzed.

The role of a healthcare provider

The role of a healthcare provider has been shown to be a
strong facilitator for receiving genetic counseling and risk
assessment [53, 59, 63]. In one study in the US, three-
quarters of the young breast cancer survivors who were
encouraged by the physician to have genetic counseling
and risk assessment followed through with this recom-
mendation [59]. On the other hand, the most frequently

reported barrier to receiving genetic counseling and risk
assessment in young breast cancer survivors was that “no

" one had ever recommended” genetic counseling and risk

assessment. Lack of provider recognition of high risk
family history has been identified as an important
concern.

Considering the influential role of healthcare providers
in motivating patients to receive genetic counseling and
risk assessment, there is a need for provider education
regarding appropriate indications for cancer genetic refer-
rals. Some studies have demonstrated that referring pro-
viders are not able to consistently recognize appropriate
referral indications for hereditary breast and ovarian cancer
risk assessment and genetic counseling. A recent study of
primary physicians in the US showed that while 87 % were
aware of BRCA genetic testing, only 19 % correctly iden-
tified the low and high risk clinical scenarios they were
given [9]. A survey of 3,200 physicians in the US found
that for high risk women, only 41 % of physicians self-
reported recognizing high risk women and adhering to
referral recommendations for genetic counseling or testing
[10]. One study indicated that family history information
was most often completed only on new patients and not
routinely updated. The lack of identification of patients at
highest risk seems to be directly correlated with insufficient
data collection, risk assessment, and documentation by
medical staff [66]. Provider understanding and awareness
should be improved through promotion of current evi-
dence-based practice guidelines on hereditary breast and
ovarian cancer.

In Japan, we conducted a cross-sectional survey in 2010
of Japanese breast cancer specialists (n = 843) to self-
evaluate their attitude and behavior regarding cancer
genetic issues for young breast cancer patients (under
40 years of age) [67]. The survey included questions
regarding attitude toward young breast cancer patients,
cancer genetic-related practice, potential barriers for the
referral of patients to cancer genetic specialists and the
responding physicians’ socio-demographic background;
52 % of the breast cancer specialists responded to the
survey. One quarter of the responding doctors’ facilities
provide cancer genetic services. Although 36.3 % of the
respondents were aware of the potential risk of HBOC and
its clinical implications in young breast cancer patients, a
total of 13.5 % of the respondents recommended young
breast cancer patients to visit cancer genetic specialists.
Younger physicians as well as physicians working in a
facility with a multi-disciplinary team and cancer genetic
services had positive attitudes and behavior regarding
referral to cancer genetic specialists. Lack of collaborating
cancer genetic specialists and time constraints in the clinic
were identified as major barriers to discussion of genetic
risk with young breast cancer patients.

@ Springer

322



Breast Cancer

Current status of HBOC-related cancer genetic services
in Japan

In Japan, the prevalence of BRCA mutation for high risk
subjects is comparable or even higher than that of non-Ash-
’kenazi populations [68]. In Caucasians, it is reported that up to
27 % of women under the age of 50 diagnosed with TNBC and
36 % of women diagnosed at or under age 40, unselected for
family history, are BRCAI mutation carriers [69].

Although Japanese breast cancer patients, their families,
and physicians have become more aware of hereditary breast
cancer, cancer genetic service systems in Japan for familial
breast cancer, including HBOC, are far behind compared to
those in the US and Europe. In Japanese clinical practice,
genetic testing of BRCA mutations is limited to research
settings or highly specialized centers and only a few dozen
hospitals provide a genetic service for BRCAI and BRCA2
mutations. As a result, HBOC-related clinical and transla-
tional research is not broadly investigated in Japan, and one
of the reasons for this is because the BRCA1/2 sequence has
been patented by a US company, Myriad Genetics, Inc, and
genetic testing of BRCAI/2 germ line mutation is provided
by one company (FALCO biosystems) that has a patent
license agreement with Myriad Genetics Inc. in our country.
The other problem is the insufficiency of human resources
for hereditary breast cancer practice. In 2012, there were 140
certified genetic counselors in Japan, but only a few of those
were specialists in oncology, and cancer genetics profes-
sionals are still seriously lacking. Additionally, genetic
testing for BRCA, prophylactic procedures such as prophy-
lactic bilateral mastectomy coupled with immediate recon-
struction, RRSO, and/or prophylactic systemic treatment are
not covered by Japanese national health insurance, so that
the issue of the cost lies with the patient or the subject.

In 2011, “Guidelines for Genetic Tests and Diagnoses in
Medical Practice” was issued by The Japanese Association
of Medical Sciences in Japan. It recommends as follows:
for genetic testing for multifactorial disease/genetic pre-
disposition diagnosis, it is necessary to clarify the scientific
grounds for the analytical and clinical validity and clinical
utility of the tests when they are implemented in clinics. As
for HBOC, a Japanese study has confirmed the primary
validity of the BRCA assay [70]. Recently, nationwide
HBOC information in a clinical setting has started to be
collected through a Japanese HBOC consortium, and at the
same time, the Japanese Ministry has been asked to decide
how to fit the assay to the health care system.

Conclusion

The urgent need for development of cancer genetic services
with cancer genetics specialists for familial breast cancer
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should be discussed by health care providers, breast cancer
patients, family, high-risk individuals, the Ministry of
Health, legislators, and the public in Japan. We also
encourage the education of health care providers regarding
the potential meaning of genetic counseling and risk
assessment for appropriate patients such as young breast
cancer patients. Actions and policies to improve use and
access to risk assessment, genetic counseling, and genetic
testing need to be explored.
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Abstract

Background Treatment-related infertility is one of the
important quality-of-life issues in young breast cancer
(YBC) patients. Although existing guidelines recommend
supporting fertility preservation (FP) of YBC, the percep-
tions of reproductive specialists (RS) has not been evalu-
ated. We investigated the perceptions and needs of RS with
regard to FP of YBC patients.

Methods A cross-sectional survey was sent to 423 certi-
fied RS registered to the Japan Society for Reproductive
Medicine to self-evaluate their perceptions and needs
regarding FP in YBC patients.

Results Two hundred RS (47 %) responded to the survey.
99 % responded that RS should be engaged in FP of YBC
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patients. 88 % responded that they would like to treat YBC
patients, while 46 % responded that cancer treatment is
more important than childbirth, even when the patient is
recurrence-free 5 years after primary treatment. Respon-
dents affiliated to private clinics were more likely to accept
both fertilized and unfertilized egg preservation than those
affiliated with academic or general hospitals. 70 %
responded that they were anxious about treating breast
cancer patients: concerns regarding a greater or unknown
risk of recurrence (66 %), insufficient knowledge about
breast cancer (47 %), and lack of a patient’s spouse/partner
(24 %) were identified as major barriers in supporting FP
for YBC patients.

Conclusions RS recognize the need for FP in YBC
patients and are willing to participate in their care. Affili-
ation of RS was related to a positive attitude to egg pres-
ervation. Various concerns regarding FP among RS
indicate the need for evidence that supports the safety of
FP, inter-disciplinary communication, and practice
guidelines.

Keywords Fertility preservation - Breast cancer -
Reproductive specialist - Needs

Introduction

The potential for infertility caused by cancer treatment is
one of the important quality-of-life issues in young women
with breast cancer [l1, 2]. There are several existing
guidelines for fertility preservation (FP) and all of the
guidelines recommend that fertility issues should be
addressed for all patients of reproductive age [3-5]. To
help develop a patient-directed FP program for breast
cancer patients, the International Society of FP has
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proposed six practical stepsfor program development;
evaluation of resources and educational materials available
for patients and providers (Step 1), conduct of needs
assessments in the current system (Step 2), establishment
of formal relationships between fertility specialists and
cancer care providers (Step 3), initiation of the Onco-fer-
tility programs (Step 4), practice of the fertility preserva-
tion program (Step 5), and ongoing program assessment
and modification (Step 6) [6]. Step 2 includes not only the
assessment of patient volume and available staff but also
evaluation of the views of providers, both oncologists and
reproductive specialists (RS), and patients.

We and others have examined the perceptions and
practice behaviors of oncologists regarding FP [7-9]: the
barriers impacting on FP for young women with breast
cancer from the view point of oncologists include higher
risk of cancer recurrence, lack of RS for consultation/
referral, lack of time to discuss fertility issues with patients
in the clinic, tumor expression of estrogen receptor, lack of
knowledge of available FP options, among others.

Although the issues remain within the responsibilities of
the oncologist, lack of communication with a reproductive
specialist seems to be a major barrier. Therefore, to better
understand the views of RS towards FP of breast cancer
patients, we investigated the perception, needs and practice
of RS in relation to FP for young women with breast
cancer.

Methods
Questionnaire development

A questionnaire was developed by four oncologists (C.S.,
T.K., N.T and H.B.) and a reproductive specialist (Y.A.). It
was validated by an external reproductive specialist via
communication by e-mail.

Measure

The questionnaire was originally written in Japanese and
consisted of six sections summarized below. Physicians
were asked to evaluate their agreement with the statements
using a four point grade rating scale (4 = strongly agree,
3 = agree, 2 = disagree, 1 = strongly disagree). The
English translation of the full questionnaire is available in
the Appendix.

Section A Demographic, medical training, and practice
information (ten items).

Section B Perception towards FP of young women with
breast cancer (five items using the rating scale). The sum of
the inversed score of question 1 and the scores for ques-
tions two to five was calculated (the total perception score).

@ Springer

We assumed that the higher the total perception score, the
more positive the respondents had been in their perception
of FP for breast cancer patients.

Section C Interpretation of available evidence regarding
fertility issues in breast cancer patients (four items using
the rating scale).

Section D Practice behaviors in infertile women without
cancer (six items; one item using the rating scale).

Section E Practice behaviors in women with breast
cancer (eight items; three items using the rating scale). The
respondents were asked whether they could accept fertil-
ized and unfertilized egg preservation at the respondent’s
affiliating institution.

Section F The requirements for developing a system
supporting FP in breast cancer patients from a reproductive
specialist’s perspective (free text description).

Procedures

The printed questionnaires were sent by mail to all 423
board-certified RS registered in the Japan Society for
Reproductive Medicine on 17 February 2012 and collected
via mail by 10 March 2012.

Data analyses

Analyses were conducted using IBM SPSS Statistics version
21. Categorical and ordinal data was tested using chi-squared
test and Mann—Whitney test, respectively. Pearson’s corre-
lation coefficient was calculated to analyze the correlation
between perception and attitude score. All p values were
two-sided, with a statistical significance set at <0.05. No
adjustments for multiple comparisons were considered.

For Section F, grounded-theory approach was utilized to
capture the themes and subthemes emerging from the free
description about the needs for developing a system to
support fertility preservation in breast cancer patients. The
coding scheme was developed through discussion with
members of the research team (C. S., Y. M., and S. Y.) and
the results were peer-reviewed (H. B., T. K., and N. T).

Results

Response rate

Two hundred RS responded to the survey. The response
rate was 47 %.

Characteristics of the respondents

Table 1 shows a summary of the demographic backgrounds
of responding RS. 87 %were male. Median age of
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Table 1 Demographic background of responding RS (n = 423)

n (%)

Age, years, mean (range) 50 (35-71)
Gender

Male 174 (87)

Female 42 (12)
Spouse/partner

Yes 190 (95)

No 7@
Experience as a reproductive specialist, years, mean (range) 25 (11-45)
Experience of management of cancer patients

Yes 192 (96)

No 4(2)
Affiliation

Academic hospital 75 (38)

General hospital 42 (21)

Private clinic 77 (39)
Breast Division in the same institution

Yes 104 (52)

No 92 (46)

respondents was 51 years (range 35-71), 95 % were mar-
ried and 91 % had offspring. Median duration of practice in
reproductive medicine was 25 years (range 4-45 years)
and 96 % had experience of oncology practice for a median
duration of 14 years (range 1-40 years). About 60 % of the
respondents were affiliated to academic or general hospi-
tals, while the remaining 40 % were affiliated to private
clinics. 52 % had a breast oncology unit in the same
institution. 119 (60 %) of the respondents had had some
experience of FP in breast cancer patients within the
2 years prior to the survey.

Perception of fertility preservation for breast cancer
patients

99 % responded that RS should be engaged in FP of breast
cancer patients. 83 % responded that they would accept
young breast cancer (YBC) patients by themselves. How-
ever, 70 % of the RS responded that they were anxious
about treating breast cancer patients. 46 % responded that
cancer treatment is more important than childbirth, even
when a patient is recurrence free 5 years after primary
treatment, and 39 % responded that fertility after breast
cancer is difficult because of the risk of death for the
mother. The total perception score was significantly higher
in RS affiliated to a private clinic than in those affiliated to
a hospital (Mann—-Whitney U = 5,303.0, p = 0.026).

63 % were concerned about hereditary breast cancer.
Interestingly, male respondents, respondents with a partner
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or offspring, and those affiliated to a private clinic were
more concerned about hereditary breast cancer than female
respondents, respondents without a partner or offspring,
and those affiliated to a hospital, respectively.

Attitude to fertility preservation of breast cancer
patients

Overall, 78 % of the RS responded that they would accept
breast cancer patients in their daily practice. A higher per-
ception score was correlated with a higher willingness to
accept breast cancer patients as clients (Section E, Question
2) (Pearson’s coefficient —0.297, p < 0.001) and less anxi-
ety about or barriers to FP of breast cancer patients (Section
E, Question 7) (Pearson’s coefficient 0.222, p = 0.002).

76 % answered that they could accept married patients
who wished to have fertilized egg preservation. On the
other hand, only 29 % of respondents answered that they
could accept single patients who wished to have unfertil-
ized egg preservation. Respondents affiliated to a private
clinic were more likely to accept both fertilized and
unfertilized egg preservation than those affiliated to an
academic or general hospital (Fig. 1).

Choice of ovulation induction method in breast cancer
patients

58 % responded that ovulation induction methods should
be modified in YBC patients. The choice of ovulation
induction method varied in both non-cancer women and
YBC patients; however, the frequency of the use of le-
trozole was significantly higher in the management of
breast cancer patients than in the practice for non-cancer
women (Fig. 2).

Barriers to supporting fertility preservation in young
breast cancer patients

Concerns about a greater or unknown risk of cancer
recurrence (66 %), insufficient knowledge about breast
cancer (47 %), and lack of patient’s spouse/partner (24 %)
were identified as major barriers in supporting FP for YBC
patients (Fig. 3). Significantly more RS affiliated to insti-
tutions without breast oncology units noted difficulty in
direct communication with oncologists than those affiliated
to institutions with breast oncology units (p < 0.05).

The needs for developing a system to support fertility
preservation

Seventy-five RS filled out the free description section about .
the needs for development of an FP program for breast
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cancer patients. The captured themes and subthemes
regarding the needs of RS are summarized in Table 2.

Discussion

To our knowledge, this is the first exploration of perspec-
tives of RS towards FP for breast cancer patients. RS were
aware of the needs of YBC patients and the majority had
positive attitudes towards FP, but at the same time the
majority was anxious about treating breast cancer patients.
There are several limitations of this study. This survey
involved Japanese RS who might have different views
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T

Letrozole

LHRH antagonist Clomifene

about cancer, reproduction, and life compared with those
from a different culture. Indeed, egg donation is not
allowed and adoption is not common in Japan. Also, the
practice behavior deduced from this survey might not
reflect their real-world practice because the data was gen-
erated from the respondents’ replies only. However, we
think that this study has important implications for program
development for FP for breast cancer patients.

The major barriers from the RS’ perspective were con-
cerns about cancer recurrence, insufficient knowledge
about breast cancer, and lack of a patient’s spouse/partner.
The risk of recurrence and death due to breast cancer is an
anxiety shared between breast oncologists and RS. Direct
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Fig. 3 Barriers to supporting FP in YBC patients. RS were asked to circle the barrier that matched their feelings from eight choices. Multiple
selections were allowed. The eighth choice was “others” with a space for free text entries provided. The denominator is 200

communication about cancer prognosis and treatment out-
come evaluation by both oncological and reproductive
experts is most important in individual patient care plan-
ning. Facilitation of communication is especially important
in the setting where the consulting RS and oncologists are
not affiliated to the same institution.

The barriers and needs raised by RS were compatible with
those of oncologists identified in our previous survey of Breast
Care Specialists of the Japanese Society of Breast Cancer [7].
Although published retrospective studies suggest that preg-
nancy after breast cancer does not seem to impact on the risk of
recurrence, even in estrogen-receptor-positive breast cancer
patients [10, 11], there are no convincing data that support the
safety of pregnancy using assisted reproductive technologies.
The safety of ovarian stimulation which could induce tem-
porarily high estradiol levels is of concern in patients with
hormone-receptor-positive breast cancer. In a small prospec-
tive study evaluating ovarian stimulation using letrozole and
gonadotropins in breast cancer patients, a technique which
already seems to be utilized more frequently in Japan, there
did not seem to be compromised long-term outcome of breast
cancer, but longer follow-up and further research is needed
[12]. Moreover, the newer assisted reproductive technology,
such as unfertilized egg preservation and ovarian tissue
preservation, has not been established and the efficacy of such
technologies, especially when applied to cancer patients,
should be measured not by the success rate of fertilization but
by the success rate of live birth and the morbidity of mothers
and children.

The delay, interruption, or omission of effective sys-
temic cancer treatment is also of concern. A challenging
clinical trial is proposed by the Breast International Group
and the North American Breast Cancer Group [13].The
proposed trial is directed to young women with endocrine-
responsive, early breast cancer and a desire for pregnancy,
who are disease free after 2 years of adjuvant endocrine
therapy. It includes an observational phase which investi-
gates the feasibility and impact of a temporary treatment
interruption to allow conception. The subsequent experi-
mental phase will investigate the optimal duration of
endocrine treatment after delivery or the last failed attempt
to become pregnant. Patient and offspring outcomes will be
assessed [13].Without convincing data, for the time being,
patients, oncologists and RS should make realistic deci-
sions based on the limited evidence.

Acceptance of unfertilized egg preservation for unmarried
patients was low in general and biased to RS working in
private clinics. The ethics committee of the American Society

_for Reproductive Medicine and others have raised ethical

issues related to FP of cancer patients [14-17]. In the opinion
of The Japan Society of Obstetrics and Gynecology, unfer-
tilized egg preservation of unmarried patients can be justified
in the context of a clinical trial but such a study platform has
not yet been developed for breast cancer patients.

To conclude, we believe that guidelines, networks and a
national registry system to facilitate the practice and
communication between oncologists and RS based on
existing evidence, local healthcare system, and regulations
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Table 2 Requirements of RS for a FP program for YBC patients

Themes Subthemes

Consensus building and 1. Guidelines

development of guidelines 3 Siandardization of treatment

protocols

3. Clear indications (age, stage,
estrogen-receptor status, marital
status)

4. Maximum permissible estradiol
level induced by ovulation
stimulation

Development of database and
production of evidence

1. National registry system

2. Influence of assisted reproductive
technology on breast cancer
prognosis

3. Outcome data of assisted
reproductive technology
(pregnancy/live birth success rates,
morbidity of the offspring)

Network building 1. Intra-institutional network
2. Inter-institutional consultation
system
3. Communication and collaboration
System 1. Centralization of functions

(information, storage of preserved
eggs/embryos)

2. Sustainability of the system
(quality assured long-term storage)
3. Certification of core facilities
4. Share of responsibility
5. Procedure of informed consent
Practical support 1. Financial support for patients
2. Assisting personnel
(multidisciplinary team)
3. Practical support for physicians
(real-time consultation system,

treatment/prognosis information)
Education 1. Patients, partners and families

2. Mutual education opportunities for
oncologists and RS

3. Public awareness

are urgent needs. In such guidelines, we think that the
following items should be included: (1) information to be
provided to the patients; (2) the influence of pregnancy and
assisted reproductive technology on breast cancer; (3) the
indications for, safety, and success rate of various assisted
reproductive technologies in breast cancer patients; (4) the
timing of assisted reproductive technology intervention; (5)
available resources and supporting tools; and (6) potential
ethical and legal issues. We, together with the Japanese
Society for FP which was launched in 2012, are now
developing a guideline for FP for Japanese breast cancer
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Appendix

This is an English translation of the survey (the original
version is in Japanese).

Section A: demographic, medical training, and practice
information

How old are you?
What is your gender?
Do you have a partner/spouse?
Do you have any children?
What kind of institution are you affiliated to?
How large is your institution?
Do you have a breast oncology unit in your
institution?
How many years have you served as a clinician?
9. How many years have you specialised in reproduc-
tive medicine?
10. Have you ever specialised in cancer management?
11. Do you have any cancer patients among your family
or close friends?

Nk L

o

Section B: attitude to fertility preservation of young
women with breast cancer

1. I think that RS should be engaged in FP of breast
cancer patients.

2. T think that it is difficult for cancer patients to pursue
FP because of the risk of dying from cancer.

3. 1 am concerned about hereditary breast cancer when
treating breast cancer patients.

4. 1 think that patients are concerned about hereditary
transmission of cancer to their offspring.

5. I think that cancer treatment is more important even if
the patient has been disease free for 5 years since the
initial diagnosis.
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Section C: interpretation of available evidence
regarding fertility issues in breast cancer patients

1. Ithink that pregnancy after cancer increases the risk of
recurrence and progression of breast cancer.

2. T think that cancer chemotherapy increases risk of
miscarriage or teratism during subsequent pregnancy.

3. I think that luteinizing-hormone releasing-hormone
agonists are useful for ovarian protection during
chemotherapy.

4. 1 think that ovulation stimulation using letrozole will
have an influence on breast cancer.

Section D: practice behavior with infertile women
without cancer '

1. Italk about the potential risk of development of cancer
to my patients.

2. How many patients a week do you take care of in a
typical week?

3. How many egg retrievals do you perform in a typical
week?

4. How many fertilized egg preservations do you perform
in a typical week?

5. How many unfertilized egg preservations do you
perform in a typical week?

6. What kind of ovulation methods would you use for
ovulation induction? Circle “Yes, I use it.” or “No, I
don’t use it.” for each ovulation stimulation method
listed.

Section E: practice behavior with women with breast
cancer

1. Have you had any clinical experience of treating breast
cancer patients? If yes, how many patients have you
treated in the past 2 years (2010-2011).

2. I would like to accept breast cancer patients as my
clients.

3. What kind of ovulation methods would you use for
ovulation induction in breast cancer patients? Circle
“Yes, I use it.” or “No, I don’t use it.” for each
ovulation stimulation method listed.

4. I think that the method of ovulation induction should
be modified in breast cancer patients.

5. Can you accept married breast cancer patients for
fertilized egg preservation in your affiliating
institution?

6. Can you accept unmarried breast cancer patients for
unfertilized egg preservation in your affiliating
institution?

332

I feel anxiety or barriers to treating FP of breast cancer
patients.

Please circle the items that give you cause for anxiety
or barriers. Multiple selections are allowed.

Section F: the needs for developing a system to support
FP in breast cancer patients from a reproductive
specialist’s perspective

We are planning to develop a program to support YBC
patients who wish for future fertility. Please describe,
using your expertise, your opinion on what kind of
information or system is necessary to build such a
program.
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Abstract Although previous studies have reported that
onset at young age is associated with poor prognosis in
breast cancer, the correlation between reproductive factors,
breast cancer characteristics, and prognosis remains unclear.
Five hundred and twenty-six premenopausal young women
diagnosed with primary invasive breast cancer between
January 2000 and December 2007 were included in this
study. Patients were classified into four groups according to
their reproductive history: women who gave birth within the
previous 2 years (group A), women who gave birth between
3 and 5 years previously (group B), women who gave birth
more than 5 years previously (group C), and nulliparous
women (group N). The correlation between the time since
last childbirth to diagnosis, histopathological tumor fea-
tures, and breast cancer prognosis was evaluated. Breast
cancer patients who had given birth more recently had more
advanced stage tumors; larger sized tumors; a higher rate of
axillary lymph node metastases; a higher histological tumor
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grade; and increased progesterone receptor (PgR)—, HER2+-,
and triple negative tumors than patients who had given birth
less recently or not at all. Group A patients had significantly
shorter survival times than patients in both groups C and N
(log rank test; p < 0.001). After adjusting for tumor char-
acteristics, the hazard ratio for death in group A was 2.19
compared with group N (p = 0.036), and the adjusted
hazard ratio restricted to patients in group A with hormone-
receptor-positive, and HER2— tumors was 3.07 (p =
0.011). Young breast cancer patients who had given birth
more recently had tumors with more aggressive features and
worse prognoses compared with patients who had given
birth less recently or were nulliparous.
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Introduction

Many studies have reported that young breast cancer
patients have a poor prognosis [1-4]; however, the value of
age as a prognostic factor remains a matter of debate [5].
Epidemiological studies have suggested that endogenous
host environments, such as reproductive history, body-
mass index, and BRCA germline mutation, may correlate
with breast cancer features and prognosis [6—14]. In addi-
tion, molecular subtypes are known to be associated with
survival [15-17], although the correlation between host
environments, including reproductive factors and molecu-
lar subtype, remains unclear. Our objective was to explore
the impact of host-related factors on the histopathological
tumor features and prognosis in breast cancer patients.

Patients and methods
Patients

All premenopausal women of 20-44 years of age diag-
nosed with primary invasive breast cancer between January
2000 and December 2007 at the National Cancer Center
Hospital in Tokyo (526 patients) were included in the
present study. Clinical and pathological information was
retrieved from medical charts. The follow-up period was
completed in December 2011, and the median duration of
follow-up was 6.3 years (range: 0.1-11.7 years), during
which time 90 patients died. This study protocol was
approved by the institutional review board at the National
Cancer Center Hospital in Tokyo.

Data collection

Data was collected from various sources, including clinical
pathology reports and the patients themselves. A ques-
tionnaire was routinely used to assess baseline character-
istics at the initial visit for all patients. It included host-
related factors, such as body-mass index, smoking history,
drinking habits, and family history of breast and/or ovarian
cancer in first or second-degree relatives (FH), and men-
strual and reproductive factors, such as age at menarche,
number of pregnancies, number of children, age at first and
last delivery, and duration of breastfeeding. Patients were
classified into four groups according to their reproductive
history: women who gave birth within the previous 2 years
(group A), women who gave birth between 3 and 5 years
previously (group B), women who gave birth more than
S years previously (group C), and nulliparous women
(group N). Tumor characteristics, including histopathol-
ogy, estrogen receptor (ER), progesterone receptor
(PgR), and human EGFR-related 2 (HER2) statuses; and
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histological grade were abstracted from the relevant diag-
nostic pathology reports. Clinical stage was determined
according to the TNM clinical classification from the
American Joint Committee on Cancer/The International
Union Against Cancer (AJCC/UICC) 6th edition.

Breast cancer subtypes were categorized according to
expression of ER, PgR, and HER2 determined by immu-
nohistochemistry. Hormone-receptor positivity was defined
as positive staining in more than 1 % of the tumor cell
nuclei. HER2 positivity was defined as an immunohisto-
chemistry score of 3+ (intense staining of the cell mem-
brane in more than 30 % of the cancer cells) or an IHC score
of 2+ and positive fluorescence in situ hybridization (FISH)
HER2 amplification signals. Subtypes were defined as
follows: HR+HER2—, ER— or PgR+, and HER2-—;
HR+HER2+, ER— or PgR+, and HER2+; HR—HER2—,
ER, PgR—, and HER2— (triple negative); and HR—
HER2+, ER— and PgR—, and HER2+4 (HER2-enriched).

Statistical analyses

All statistical analyses were performed using SAS Ver. 9.2
statistical software (SAS Statistic Inc., Cary, NC). All the
tests were two-sided, and p values of <0.05 were consid-
ered significant. For comparison of patient groups, the Chi
squared test was used for discrete data, and the Wilcoxon
rank sum test was used for continuous data. Overall sur-
vival (OS) was calculated from the first day of breast
cancer diagnosis until death from any cause. Survival
curves were derived from the Kaplan—-Meier product limit
estimate method, with the log-rank statistic being used to
test for differences between groups. Hazard ratios and
95 % confidence intervals (CI) for death were estimated
using Cox proportional hazards survival models, with and
without adjusting for one or more of the following factors:
age at diagnosis, AJCC stage, hormone receptor and HER2
statuses, and histological tumor grade. To determine any
trends between age at diagnosis and time from last child-
birth to diagnosis, linear regression was used for continu-
ous data, whereas correlation and ANOVA statistics were
used for discrete data.

Results
Patient and tumor characteristics

Clinical characteristics at diagnosis according to each
group are presented in Table 1. The median age at diag-
nosis for all patients was 39 years (range: 2244 years). No
difference in the FH of breast cancer was observed between
nulliparous and parous women. Among the 526 women
included in this study, 37 women (7 %) were classified into
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