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Abstract

Purpose: To determine the impact of the establishment of a dedicated oncofertility clinic on the frequency of patient referrals
for fertility preservation (FP) consultation and the time from patient referral to consultation. Methods: A retrospective chart
review of all women aged 21 to 44 years with an active cancer diagnosis who were referred for FP consultation from 201 | to
2015. Results: A total of 6895 female patients eligible for FP were seen at the Massachusetts General Hospital (MGH) Cancer
Center. Of those eligible, a total of 209 patients were referred for FP consultation with 150 included in the final analysis. Since
the establishment of the oncofertility clinic, the mean time to nonemergent consultation with a reproductive endocrinologist
decreased by 27%, from 10.4 to 7.6 days (P = .03). Furthermore, the proportion of reproductive-aged females seen at the
MGH Cancer Center referred for FP consultation increased from 1.7% to 3.0% (P < .0l). Conclusion: A dedicated onco-
fertility clinic increases physician referrals for FP and decreases the mean time to consultation, improving access to FP

consultation for reproductive-aged women with cancer.
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Introduction

The American Cancer Society estimates that there were
1.6 million new cases of cancer diagnosed in the United
States in 2015, with more than 86 000 of those being in
women younger than 45 years. At the same time, disease-
specific 5-year survival increased from 49% in the 1970s to
68% in the mid-2000s (1). Today, both women and men can
look forward to life after cancer. Yet, many of these survi-
vors face the possibility of infertility as a result of the
disease itself or of the surgery, chemotherapy, and/or
radiation used to treat it (2). Up to 75% of women with
cancer in this age group are interested in the possibility
of having children, and cancer-related infertility has been
shown to lead to long-term distress and impaired quality of
life in cancer survivors (3—6). Furthermore, early and
timely referral has been shown to help patients make better
decisions about family planning (7).

The American Society of Clinical Oncology (ASCO)
recommends that as part of education and informed consent
before cancer therapy, health-care providers address the risk
of infertility with reproductive-aged patients treated and be

prepared to refer them to a reproductive specialist if appro-
priate (8). This gave rise to the interdisciplinary field of
oncofertility, a field that bridges oncology, reproduction, and
women’s health research for the purpose of exploring and
expanding options for the reproductive future of patients
with cancer (9).

The Massachusetts General Hospital (MGH) Vincent
Center for Fertility and In Vitro Fertilization (IVF) was
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established in 1994 and has been seeing patients with cancer
for the purpose of fertility preservation (FP) since 1996.
However, it was not until September 2010 that a dedicated
oncofertility specialist was designated to meet the increasing
needs of this patient population. On September 16, 2013, a
formal oncofertility clinic was established located within the
MGH Cancer Center for Gynecologic Oncology. Previous
studies in male patients with cancer have demonstrated that
creating a uniform process to offer standard of care referrals
for fertility consultation in males led to increased rates of
cryopreservation (10,11). To our knowledge, no study has
examined an analogous change in referral patterns in female
patients with cancer who are seeking FP. Given that female
FP is a more complex and time-intensive undertaking, our
study sought to examine whether a dedicated oncofertility
clinic would increase the number of FP consultations and
reduce the time from referral to consultation.

Methods

In late 2010, collaboration between the MGH Cancer Center
and the Division of Reproductive Endocrinology and Infer-
tility (REI) was formed due to demand from both entities to
address the concerns of young women with cancer about
future reproduction as a result of cancer treatments. This
collaborative effort was called the Oncofertility Program and
the designated program director was a member of the Divi-
sion of Reproductive Endocrinology.

The program was introduced by a series of planned lec-
tures given to the physicians, nurses, and social workers of
each disease group within the MGH Cancer Center and the
Department of Obstetrics and Gynecology. Lectures focused
on cancer treatments and their impact on fertility and ovarian
function were given by the medical director of the Oncofer-
tility Program between September 2010 and November
2010, emphasizing timeliness of consultation as a way to
mitigate treatment effects. Simultaneously, flyers for
patients with information about FP were placed in the wait-
ing areas of all MGH Cancer Center clinics and the infor-
mation was also incorporated into the MGH Cancer Center
Web site. Outpatients with cancer were scheduled as avail-
ability allowed in the REI practice, whereas inpatient con-
sults were seen within 24 hours, as per hospital policy.

In 2013, the medical director of the program requested
that time and space be dedicated within the MGH Cancer
Center to foster conversations between the oncology team
members and reproductive specialists and to facilitate con-
sults for oncology providers. For practical reasons, the for-
mal oncofertility clinic was housed within gynecologic
oncology clinic. Referrals were made in the same manner
as above with the addition of another scheduler being avail-
able within the gynecologic oncology team.

Referrals were tracked by the scheduling team. At time
of initial contact for referral, the scheduler records patient
medical record number, type of cancer, referring person,
the date of contact, and the date of scheduled consult. The

scheduler alerts the medical director of the program at time
of consult request as well. The director reviews the chart
and determines whether an urgent outpatient consultation
(<48 hours) is needed based on patient details (disease,
planned treatment, timing of treatment, and last menstrual
period, if known).

Prior to a consult, the REI physician reviews all informa-
tion available regarding a patient’s planned cancer treatment
and assesses the expected impact of those treatments on her
future fertility. During the consult, this information is dis-
cussed with patients in the context of her age, prior repro-
ductive history, and fertility goals. Ways to possibly mitigate
effects of cancer treatment on fertility are discussed, along
with need for birth control and/or need for future hormone
replacement. These FP practices are in line with published
FP referral best practices in the literature (12,13).

After receiving approval by the institutional review board
of Partners Healthcare, a retrospective chart review was con-
ducted of all adult female patients aged 18 to 44 years at the
time of initial Cancer Center evaluation who were referred
for FP consultation at the MGH Vincent Center for Fertility
and IVF from December 2010 to August 2015. Two inde-
pendent reviewers performed the chart review and results
were compared for accuracy. A priori exclusion criteria
included inpatient or emergent consults, as well as clinic
no shows. The cohort was divided into 2 groups, one com-
posed of patients booked for consultation in the REI practice
before the establishment of the oncofertility clinic on Sep-
tember 16, 2013 and the other composed of patients booked
on and after that date. Our primary outcome was the time
from booking to consultation. The average time from book-
ing to consultation and the mean number of patients seen per
month were compared using a 1-sided ¢ test. We also calcu-
lated the proportion of eligible patients with cancer referred
for fertility consultation by comparing the number of
patients referred over the total number of patients seen at
the MGH Cancer Center during a given time period. These
were compared using a x” test. All statistics were calculated
with Microsoft Excel (Redmond, Washington) using a P
value of .05 to denote significance.

Results

From December 2010 to August 2015, a total of 209 patients
with cancer were referred for oncofertility consultation.
Referrals were made by a care giver or by patient self-
referral. Of the initial cohort, 59 women were excluded from
the analysis because they were seen more than 60 days after
referral (n = 5) as they had already completed treatment for
cancer or were not going to receive gonadotoxic therapies
(chemotherapy and/or radiation), were referred but not seen
in clinic (n = 8), did not have an initial contact date recorded
(n = 8), were inpatients at the time of consultation or were
seen emergently on the same day of consultation (n = 38).
Therefore, a total of 150 patients were included in the anal-
ysis, of which 74 were seen in the 32 months before the
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Figure |. Mean time between booking and consultation.

establishment of the clinic and 76 were seen in the 23 months
after. Breast cancer, followed by gynecologic and genitour-
inary cancer, was the most common type of cancer seen in
referral for fertility evaluation. The youngest patient in this
cohort of 150 patients was 21-year-old. As a comparison,
during that same time frame the total of 6895 female patients
between age 21 and 44 years were seen in the MGH Cancer
Center; 4367 patients were seen in the 32 months between
December 2010 and September 15, 2013; and 2528 seen
after, in the 23 months between September 16, 2013 and
August 2015.

There were no significant differences in the types of can-
cer between the patient seen prior to the establishment of the
clinic and after (Table 1). Per month the average number of
patients seen per major disease type increased as follows—
breast 0.94 prior and 1.13 after, gynecology 0.47 and 1.04,
and hematologic 0.34 and 0.43 before and after, respectively.
Three (4.05%) patients prior and 1 (1.32%) patient after the
establishment of the clinic were self-referred. Since the
establishment of the oncofertility clinic, the mean time to
consult decreased by 2.81 days, from 10.38 to 7.57 days
(P = .034), a 27% decline (Figure 1). The median time to
consult decreased from 6 to 5 days. The mean number of
patients seen per month increased from 2.31 to 3.30
(P <0.01, see Table 1) and the median increased from 3 to
4. Furthermore, there was a near doubling in the percentage
of patients referred for fertility evaluation, from 1.69% to
3.01% (x* = 12.95, P < .01, see Figure 2).

Discussion

Despite ASCO’s recommendations, a 2011 study found that
in a majority of National Cancer Institute designated Com-
prehensive Cancer Centers were not following the ASCO
fertility guidance (14). These centers had no formal proce-
dures to address FP, resulting in only a minority of female
patients of reproductive age being referred for FP consulta-
tion in a timely manner (8,15). Among women, less than half
(48%) reported that they received information about

treatment impact on fertility and only 14% reported that they
received information about FP (16). This is consistent with a
study by Forman and colleagues, which found that while
82% of oncologists have at some point referred at least 1
patient for fertility consultation, more than half rarely refer
any (17). Furthermore, 30% rarely or never consider a
woman’s desire for fertility when planning cancer treatment.
Multiple barriers to referral for FP consultation have been
cited in the literature, including emergent need to start
treatment, providers’ own lack of knowledge, poor prog-
nosis, and patient multiparity (17,18). While in some cases,
an aggressive, life-threatening malignancy might preclude
a timely referral, it is crucial for oncologists and reproduc-
tive endocrinologists to partner in standardizing the prac-
tice of referral for fertility care when appropriate (19).
Fertility consultation has been shown to reduce long-term
regret and dissatisfaction and is associated with improved
quality of life in female patients with cancer (20). Further-
more, early referral has been shown to make fertility deci-
sions easier for patients.

In our cohort of reproductive-aged women, the establish-
ment of a dedicated oncofertility clinic within the MGH
Cancer Center decreased the mean time to consultation by
2.81 days, or 27%. Given the importance of initiating cancer
treatment expediently and its positive effect on patient
decision-making, this decrease is both statistically and clini-
cally significant (7). This decrease is likely due to the fact
that the oncofertility clinic was solely dedicated to seeing
patients with cancer, bypassing the often month-long waiting
periods that are typical in routine reproductive endocrinol-
ogy clinics. Furthermore, the proportion of reproductive-
aged women referred for consultation nearly doubled.
Colocation within the MGH Cancer Center likely allowed
better coordination of oncology and fertility appointments,
facilitated consultation among physicians, and increased
patient comfort because they are seen in a familiar clinic.
These, along with increased education of oncologists, might
also have contributed to the significant increase in the pro-
portion of patients referred for fertility consultation that was
observed after a dedicated clinic was opened.

While the number of consults seen per month increased
for breast, hematologic, and gynecologic cancers, it is nota-
ble that they increased the most for gynecologic cancers.
This increase, however, is not statistically significant. None-
theless, the increase is of potential interest given the pres-
ence of the clinic in the gynecologic oncology practice site.
More data may help us to find if a significant increase will
emerge, and if it does may help guide us in reshaping the
clinic into having an REI presence elsewhere in the Cancer
Center (eg, breast, hematology).

We hypothesized that having a dedicated oncofertility
clinic within the MGH Cancer Center helped educate oncol-
ogists regarding the safety and importance of fertility refer-
rals and was the primary reason for the increase in referrals,
as the patient population of the Cancer Center is unlikely to
have changed significantly over time. Other possible
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Table I. Cancer Type Distribution Before and After Oncofertility Clinic Establishment.

Before Oncofertility

Percentage

After Oncofertility

Cancer Type Clinic (n), 32 months of Referrals Clinic (n), 23 months Percentage P Value
Breast 30 40.54 26 34.21 .50
Gyn/GU I5 20.27 24 31.58 .13
Hematologic I 14.86 10 13.16 .82
Nervous System 5 6.76 5 6.58 1.0
Neuroendocrine 2 2.7 | 1.32 .62
Upper GI 0 0.0 3 3.95 .25
Lower Gl 3 4.05 | 1.32 .36
Sarcoma 2 2.70 4 5.26 .68
Dermatologic 2 2.70 0 0 24
Head and neck | 1.35 2 2.63 1.0
Other 3 4.05 0 0.0 12
Total 74 76

Patients seen per month 2.31 3.30 <.0l

Abbreviations: Gl, gastrointestinal; Gyn/GU, gynecologic/genitourinary.
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Figure 2. Percentage of patients referred for fertility evaluation.

explanations include patients requesting consults secondary
to increased awareness of FP as well as physicians being
reminded to refer patients by the mere fact of having a
reproductive endocrinologist on site. We do not expect insur-
ance coverage to have had an effect in our results since
Massachusetts mandates fertility coverage for private
insurances.

There are several limitations to this study. As part of a
large academic center and as a referral center for New
England, it is possible that our institution cares for a popu-
lation with a more advanced and aggressive burden of dis-
ease than community centers and smaller hospitals. Another
limitation is the fact that there are a large number of well-
established REI practices in our state and many patients who
are getting cancer care at MGH may be receiving FP coun-
seling outside of the MGH or prior to their presentation at
MGH. We also do not currently have a system to understand
how many patients get counseling about FP by their oncol-
ogist and/or who decline consultation with an REI. Another

limitation is that currently the clinic is only held bimonthly.
Since being appointed, the medical director of the program/
clinic has made an effort to see patients in a timely fashion
and does see urgent outpatient consults during routine infer-
tility sessions and during administrative time. Because of the
way in which the data were collected, it would be difficult to
know what patients were seen in which clinic; however, the
director has been committed to seeing patients in a timely
fashion and outside of regularly scheduled sessions both
before and after establishment of the clinic inside the Cancer
Center. Regardless, improvements were seen in terms of
proportion of patients with cancer seen and the time to con-
sultation from referral after establishment of the clinic.

We are also aware that FP is an important issue for
males as well as females; yet given our scope of REI
practice, we did not include males in our study as these
patients are seen by urologists at our institution. Finally,
given our small sample size, we were not able to extract
meaningful data regarding the fertility choices that our
patients made and whether patients found value in seeing
a fertility specialist.

Additional research is necessary to understand whether
the trends noted in our hospital would be reproducible else-
where. Although we were unable to directly compare base-
line characteristics of each cohort, these are unlikely to be
different given that our cancer population has not changed
significantly and that there were no differences in the types
of cancer between groups. The seemingly low 3.01% referral
rate is likely multifactorial. Some patients seen at the MGH
Cancer Center do not have cancer (eg, hematologic diseases
such as anemias and hemochromatosis and benign solid
tumors including breast, gynecologic, etc) or are here for
second opinions after initial workup elsewhere. Nonetheless,
our results are within the range of those in previous pub-
lished studies, which quote referral rates ranging from 2% to
10% (21,22). Furthermore, a sizable number of patients were
excluded from the analysis given that they were seen as
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inpatients. We hope to continue to follow these cases to
study and understand how to appropriately triage consults
for the inpatient versus outpatient setting. As the number of
consultations increases, it may be important to increase the
number of available clinic sessions, which may further
decrease the mean time from booking to consultation.

As FP options improve, it is important to offer fertility
referrals to all reproductive-aged patients with cancer. A
dedicated oncofertility clinic may be a key step in achiev-
ing this goal. Although we have seen an increase in the
number of consults and a decrease in the time from referral
to consultation appointment, the gains have been only
modest. We are currently working on increasing awareness
for FP by holding regularly scheduled lectures in the dis-
ease group meetings and for oncology fellows. The medi-
cal director of the clinic is actively seeking learning
opportunities and advice from leaders in this field. We are
also trying to institute an electronic referral mechanism
built into the order sets for both inpatients and outpatients
who have been diagnosed with cancer so that the oncology
teams will have to acknowledge that they have considered
FP during planning chemotherapy. Further research is
needed to understand both the patient perceived value of
these consultations as well as their impact in these
patients’ FP choices.
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