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Purpose: POSITIVE (Pregnancy Outcome and Safety of Interrupting Therapy for women with endocrine
responsIVE breast cancer) is a prospective clinical trial assessing safety and pregnancy outcomes in premeno-
pausal hormone receptor-positive breast cancer survivors (age p42) who interrupt endocrine therapy (ET) to
attempt pregnancy. We sought to assess interest in this study and perspectives on fertility preservation (FP)
among United States medical oncologists who had previously enrolled women at their institutions on select
premenopausal endocrine studies.
Methods: From August 2015 to December 2015, 301 investigators were invited to complete a web-based survey
on behalf of their institution. We assessed FP practices and attitudes, barriers to discussing FP, and willingness
to open/enroll women on POSITIVE.
Results: Of 93 respondents (31%), most were affiliated with an National Cancer Institute (NCI)-designated
comprehensive cancer center (44%). Almost all said they usually or always discussed the issue of future fertility
with patients (98%) and referred patients with fertility questions to specialists (97%). Over half of respondents
cited discomfort with recommending women to stop ET, as well as perceived patient concern regarding ET
interruption, as factors seen as influencing POSITIVE enrollment; however, 84% were willing to recommend
trial participation for selected patients.
Conclusions: Most providers reported discussing fertility with their young patients, indicating awareness of FP
guidelines for cancer patients. While most oncologists said that they would be willing to recommend POSI-
TIVE, many also expressed discomfort in endorsing women to stop ET temporarily, underscoring the need for
prospective data regarding the safety of ET interruption. High willingness to recommend POSITIVE suggests
the potential for successful accrual to this study, which addresses a critical issue for young breast cancer
survivors.
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Introduction

In recent decades, an increasing number of women have
delayed childbearing for both personal and societal rea-

sons. As a result, young women diagnosed with breast
cancer may be less likely than in the past to have started or
completed their planned childbearing and may be interested
in future fertility at diagnosis.1–6 For young women with
breast cancer, there are numerous potential challenges that
can impact both interest in and planning for future fertility,

including an increased risk of permanent or premature
menopause due to the direct effects of chemotherapy and/
or ovarian suppression,7 as well as concerns about disease
recurrence.6,8 Furthermore, for women with hormone-
receptor positive (HR+) breast cancer who desire pregnancy,
there is the added complexity of how a full course of endo-
crine therapy (ET) may affect fertility plans. For these wo-
men, the recommended 5–10 years9 of ET may not only
decrease their natural fertility but also may be intolerable
from a psychosocial standpoint, resulting in some women
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who may choose to forgo a full duration of treatment to
pursue pregnancy.

POSITIVE (Pregnancy Outcome and Safety of Interrupt-
ing Therapy for women with endocrine responsIVE breast
cancer) is an ongoing, prospective international clinical trial
designed to address this clinical conundrum.10 While prior
studies have not found women who become pregnant fol-
lowing a breast cancer diagnosis to be at increased risk of
recurrence,11,12 the impact of a shorter duration of ET on
disease outcomes has not been evaluated prospectively.
POSITIVE is expected to enroll 500 women and will assess
the safety and feasibility of pregnancy in premenopausal
HR+ breast cancer survivors who interrupt ET to attempt
pregnancy. Eligibility criteria include a desire to become
pregnant, documented premenopausal status at diagnosis,
histologically confirmed HR+ breast cancer, no evidence of
locoregional or distant disease, and completion of 18–30
months of ET before enrollment. The primary outcome of
POSITIVE is the risk of breast cancer recurrence; secondary
endpoints include pregnancy and offspring outcomes, men-
struation recovery patterns, and ET adherence after treatment
resumption. Given the challenging goals addressed in this
study (optimizing reproductive goals, as well as disease
outcomes), we conducted a survey to evaluate interest in
opening the POSITIVE trial in the United States, including
representative cancer center interest and potential factors that
may affect enrollment. In addition, we sought to describe
fertility preservation (FP) practices, attitudes, and barriers,
including practices that are relevant in the pre-treatment
setting, which likely are related to intentions regarding in-
terest in the post-treatment POSITIVE trial, among select
medical oncologists from academic and community practices
across the United States.

Methods

From August 2015 to December 2015, 301 medical on-
cologists were identified and selected to represent their in-
stitutions based on highest enrollment of patients at their
institutions to two prior premenopausal endocrine studies
(the SOFT and/or TEXT trials13,14) in the United States. Each
investigator was emailed an invitation to complete a web-
based survey on behalf of their institution, asking them to
think about the average patient, as well as the average in-
vestigator at their site, for whom the POSITIVE study would
be relevant. If the highest enroller was not reached (e.g.,
email bounce back or nonresponse after re-send), the next
highest enroller was invited to participate. Because respon-
dents were asked to answer questions on behalf of their
institution/practice, rather than reply based on their personal
beliefs or attitudes, this study was deemed nonhuman subject
research and was exempt from full review by the Dana-Farber
Cancer Institute Institutional Review Board. An introductory
letter accompanying the online survey included all elements
of informed consent.

The survey included investigator-developed items about
practice characteristics, frequency of FP discussion and re-
ferral patterns, and willingness to recommend participation in
a clinical trial (POSITIVE) in which interested women would
stop endocrine treatment after 18–30 months to attempt and
potentially carry a pregnancy and would be strongly re-
commended to resume and complete ET after completion of

the pregnancy, as well as anticipated accrual at their site/
practice to this trial. Items about barriers and attitudes toward
discussing FP were adapted from a prior study of FP in cancer
patients15; perceived factors that might influence their cancer
center’s/practice’s ability to enroll patients, as well as influ-
ence patient willingness to enroll in POSITIVE, were adapted
from a prior survey of oncologists’ practices and perceptions
regarding patient enrollment in clinical trials.16 Analyses
were descriptive, with frequency distributions generated for
each response. Sample sizes vary somewhat across items
owing to nonresponses. Analyses were conducted in SAS
version 9.4 (SAS Institute, Cary, NC).

Results

Participant characteristics

Of 93 respondents (response rate: 31%), 44% were affili-
ated with an National Cancer Institute (NCI)-designated
comprehensive cancer center, 27% another academic center,
and 29% a community-based or private practice. Regarding
the number of oncologists in their practice who care for breast
cancer patients, 42% (39/92) were part of a practice with 2–5
oncologists, 38% (35/92) 6–10 oncologists, and 17% (16/92)
were part of a practice that included more than 10 oncolo-
gists; 2% (2/92) reported being the only oncologist caring for
women with breast cancer in their practice. There was a wide
distribution of young breast cancer care patients (age p42
years) seen monthly at responding sites: 38% (34/90) re-
ported seeing more than 20 young patients, 26% (23/90) 11–
20 patients, 27% (24/90) 6–10 patients, and 10% (9/90) saw 5
or fewer patients.

Participation in the POSITIVE trial

Most physicians (84%, 77/90) said that they would be
willing to recommend participation in the POSITIVE trial to
women interested in early pregnancy after diagnosis. Ap-
proximately 42% of respondents said that they expected to
enroll 1–5 patients on the trial; 31%, 6–10 patients; 12%, 11–
15 patients, and 8% expected to enroll more than 15 patients,
with 8% responding that they did not expect to enroll any
patients.

Factors perceived as affecting provider ability to enroll
patients on POSITIVE

Table 1 details perceived impact of potential factors that
might affect a provider’s ability to enroll patients to the
POSITIVE trial. Discomfort with recommending that
women stop ET was cited as at least somewhat of an in-
fluence on enrollment by over half of respondents (52%, 48/
92), while 38% (35/92) said lack of time due to clinical or
administrative responsibilities would at least somewhat in-
fluence enrollment.

Factors perceived by oncologists as affecting patient
willingness to enroll on POSITIVE

Patient concern about interrupting ET (88%, 80/91), con-
cerns and opinions of family, friends, or caregivers (82%, 74/
90), and concern about extra laboratory tests/procedures
(68%, 61/90) were all frequently perceived by oncologists as
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potential factors at least somewhat influential in a potential
patient’s willingness to enroll in the trial (Table 2).

FP practices and attitudes

Table 3 describes FP practice behaviors. Almost all on-
cologists (98%, 90/91) said that they usually or always dis-
cussed the issue of future fertility with their breast cancer
patients and referred patients with fertility questions to an
infertility specialist or reproductive endocrinologist (97%,
87/90). Similarly, most (93%, 84/90) said that they usually
or always follow published recommendations when con-
sidering FP in patients who are of childbearing age and 74%
(66/90) responded that they usually or always provide their
patients with resources regarding fertility after cancer. Re-
garding barriers to discussing FP (Fig. 1), 47% (42/89) re-
sponded that cost/insurance was usually or always an issue;
almost all (96%, 85/89) said that time constraints were
rarely or never an issue. Regarding attitudes (Fig. 2), most
agreed that treating the primary cancer is more important
than fertility (77%, 70/91); few (13%, 12/91) felt that risks

of FP outweighed benefits although 58% (53/91) believed
that patients with a poor prognosis should not pursue FP.

Discussion

Concerns about future fertility and the safety of pregnancy
following diagnosis are critical survivorship issues for many
young breast cancer survivors. While many premenopausal
women continue to menstruate through adjuvant chemo-
therapy treatment or resume menses soon after completing
chemotherapy, earlier menopause or premature infertility is a
dreaded consequence for some.17 For women with HR+
breast cancer, the window for conception and pregnancy may
be further delayed or not even exist following a 5–10 year
course of adjuvant ET. Available evidence to date has found
that women who become pregnant following a breast cancer
diagnosis are not at increased risk for recurrence11,12; how-
ever, there is a lack of prospective data to inform the decision
to temporarily interrupt ET in women with HR+ disease.
While most oncologists in our study said that they would
be willing to recommend trial participation, many also

Table 1. Factors Perceived as Affecting Provider Ability to Enroll Patients on POSITIVE

A significant
influence,

N (%)

Somewhat
of an influence,

N (%)

Not at all
an influence,

N (%)

No
opinion,
N (%)

Institution/practice sees too few patients
p42 and therefore unlikely to have
any eligible patients

11 (12) 15 (16) 63 (69) 2 (2)

Discomfort recommending women
to stop ET after 18–30 months

9 (10) 39 (42) 43 (47) 1 (1)

Lack of time due to clinical/admin responsibilities 9 (10) 26 (28) 56 (61) 1 (1)
Effort/time to consent patients 4 (4) 24 (26) 63 (68) 1 (1)
Lack of adequate support staff to enroll patients 4 (4) 24 (26) 63 (69) —

ET, endocrine therapy.

Table 2. Factors Perceived by Oncologists as Affecting Patient Willingness to Enroll on POSITIVE

A significant
influence,

N (%)

Somewhat of
an influence,

N (%)

Not at all
an influence,

N (%)

No
opinion,
N (%)

Concern about interrupting ET and the
potential effects on disease risks

44 (48) 36 (40) 10 (11) 1 (1)

Patient already has child(ren) 26 (29) 44 (48) 18 (20) 3 (3)
Thoughts and opinions from family/friends/caregiver 18 (20) 56 (62) 15 (17) 1 (1)
Patient desires to carry a pregnancy sooner rather than later 17 (19) 46 (51) 23 (25) 5 (5)
Loved one’s desire to have patient carry a pregnancy 8 (9) 45 (49) 30 (33) 8 (9)
Language issues 5 (6) 27 (30) 56 (63) 1 (1)
Lack of interest in being involved in trials 4 (4) 56 (62) 30 (33) 1 (1)
Concern about being treated like a guinea pig 3 (3) 40 (43) 47 (51) 2 (2)
Difficulty reading consent form 3 (3) 26 (29) 60 (66) 2 (2)
Comorbid conditions that would make

their trial participation difficult
3 (3) 20 (22) 65 (72) 2 (2)

Concern about extra laboratory tests/procedures 2 (2) 59 (66) 28 (31) 1 (1)
Difficulty understanding scientific concepts

of clinical trials such as randomization
2 (2) 39 (43) 48 (53) 2 (2)

Cultural beliefs about cancer 2 (2) 37 (41) 48 (53) 3 (3)
Distrust of health professionals 1 (1) 30 (33) 59 (64) 2 (2)
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expressed some discomfort in endorsing women to stop ET
temporarily and perceived patients would feel similarly,
underscoring the need for data regarding the safety of inter-
rupting ET. Results from a recent study that assessed patient
interest in potentially enrolling in an ET interruption study
found that interest was highest in those women who were
young (age 30 and younger at diagnosis) and who had been
on ET for at least 30 months,18 suggesting some discordance
between oncologists’ perceptions and patient attitudes. Given
this receptivity among young patients about participating in
such a trial, oncologists should be encouraged to inform their
young patients with HR+ breast cancer who wish to become
pregnant of the opportunity to enroll on POSITIVE.

It is well established that young women are often con-
cerned about their fertility and the potential negative conse-
quences of treatment following a breast cancer diagnosis. In a
recent study inclusive of premenopausal women with early-
stage HR+ breast cancer, fertility concerns were cited by
approximately one-third of women as a reason for not starting
tamoxifen as indicated.4 When asked about failure to start
tamoxifen or stopping tamoxifen early, 28% of women did

not know that resuming tamoxifen following an interruption
could be considered and be potentially beneficial,4 high-
lighting a need for education about ET resumption following
cessation. Similarly, other studies have documented con-
cern about future fertility as potentially affecting treatment
decision-making in young breast cancer patients. In a large
study of over 600 women diagnosed with breast cancer at age
40 and younger, approximately a quarter reported that fer-
tility concerns impacted their treatment decisions,2 consistent
with an earlier web-based survey study of young breast
cancer survivors, in which 29% said that fertility concerns
affected their decisions about treatment.6

Issues related to future fertility in cancer patients, includ-
ing FP, have historically been under-addressed at diagnosis
or before beginning treatment.1,6,19,20 Importantly, referral to
fertility specialists soon after diagnosis and before treatment
begins can enhance FP outcomes in young women with breast
cancer.21 Before starting therapy, women should be advised
as to the infertility risks associated with breast cancer treat-
ment and presented with FP options.22 Prior studies have
reported relatively lower rates of referrals or visits of young

Table 3. Fertility Preservation Practice Behaviors

Always,
N (%)

Usually,
N (%)

Rarely,
N (%)

Never,
N (%)

I discuss fertility issues with patients regardless of their insurance status 66 (73) 23 (25) 1 (1) 1 (1)
I refer patients who have questions about fertility to an infertility

specialist or reproductive endocrinologist
66 (73) 21 (23) 2 (2) 1 (1)

I discuss the impact of cancer treatment on future fertility
with my breast cancer patients

65 (71) 25 (27) 1 (1) —

I’m comfortable discussing FP with my patients 64 (70) 26 (29) 1 (1) —
I follow published recommendations (e.g., American Society

of Clinical Oncology [ASCO], NCCN recommendations),
when considering FP in my patients who are of childbearing age

54 (60) 30 (33) 6 (7) —

I consult an infertility specialist or reproductive endocrinologist
with questions about potential fertility issues in my patients

51 (57) 28 (31) 10 (11) 1 (1)

I discuss fertility issues with patients that have a poor prognosis 39 (43) 37 (41) 14 (15) 1 (1)
The resources I provide to my patients are relevant

to their specific cancer diagnosis
26 (30) 39 (44) 17 (19) 6 (7)

I provide my patients with resources regarding fertility after cancer
(e.g., educational material about FP, financial resources)

25 (28) 41 (46) 20 (22) 4 (4)

Someone else within my practice discusses FP with my patients 9 (10) 12 (13) 36 (40) 32 (36)

FP, fertility preservation.

FIG. 1. Barriers to discussing fertility preservation. *N = 89 respondents, ^N = 88 respondents.
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cancer patients to fertility doctors or reproductive endocri-
nologists.6,15,23 Encouragingly, almost all providers in our
study reported addressing fertility concerns and referring
women as needed to fertility specialists, suggesting an in-
creased awareness of recommendations surrounding FP for
cancer patients since the release of the first American Society
of Clinical Oncology FP guidelines over a decade ago.24 Of
note, many physicians in our sample perceived cost as a sig-
nificant FP barrier suggesting a need to educate both providers
and patients about the availability of resources to address this
barrier. LIVESTRONG Fertility is one such resource which
both provides comprehensive fertility information and aims to
assist young patients financially.25

We acknowledge that our study has some limitations. Be-
cause the primary aim was to evaluate interest and ability in
enrolling women in a clinical trial, we only surveyed oncol-
ogists who had enrolled patients on prior studies focused on
ET for premenopausal women and were the highest accruers
at their institutions. Thus, this is a select group of providers
and their FP practices and attitudes might differ in substantial
ways from medical oncologists who care for fewer premen-
opausal patients or who do not enroll women on to clinical
trials. Given that the oncologists in our sample might not be
representative of providers who see very few young breast
cancer patients in their practice, the frequency of discussion
and counseling surrounding fertility issues and concerns is
likely still under-addressed in many settings. In addition, al-
though we asked physicians to answer on behalf of themselves
and other investigators at their institution, many of the ques-
tions we asked were subjective in nature and may not reflect
the experiences of all oncologists in a given practice. While
only one-third of oncologists we contacted responded to our
survey, survey response rates among physicians are often
suboptimal26 and our response rate was similar to that of
another survey of oncology providers about FP practices.15

Overall, the results of our study indicate high provider
interest in enrolling patients on POSITIVE and suggest the
potential for successful accrual in the United States to this
study aimed at improving our understanding of an impor-
tant issue for young breast cancer survivors and providing
information that can help guide fertility decisions both before

and after treatment. Increasing awareness of the study among
oncologists who treat premenopausal breast cancer patients is
essential to the successful completion of the study and the
greater goal of enhancing care and ultimately improving
outcomes in this population.
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