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Purpose: The American Society of Clinical Oncology issued practice guidelines in 2006 to provide critical
information about fertility impact to adolescents and young adults (AYA) at the time of cancer diagnosis.
Survivors continue to express concerns about their long-term reproductive health after cancer therapy even as
treatment options for fertility preservation evolve. An underutilization of fertility preservation methods by
cancer patients continues to persist. A review of the literature cites barriers and challenges that limit fertility
information and preservation options for AYA cancer patients.
Methods: A review of medical literature was conducted to examine current practice for patients receiving
fertility information and the barriers to patients receiving fertility preservation services.
Results: A total of 69 publications were included in this review. The review summarizes (1) patient experiences
with receiving fertility information and (2) patient desires, barriers, and challenges to utilizing fertility pres-
ervation services.
Conclusions: Despite advances in fertility preservation, there are challenges for patients to utilizing fertility
preservation services. Barriers include the following: urgency to initiate treatment, inadequate information,
clinic time constraints, and perceptions around patients’ gender, age, cost, parity, race, relationship, and so-
ciodemographic status influence whether patients receive fertility preservation consultation. Patients report a
lack of adequate information to make informed fertility decisions.
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Introduction

The American Cancer Society estimates that more than
140,000 men and women under the age of 45 are diag-

nosed with cancer annually in the United States alone.1 Cancer
is now a disease with a variety of treatment options, which
provides survivors an opportunity to lead longer and more
productive lives.2 However, challenges remain for cancer sur-
vivors striving to return to normalcy. Infertility can be a con-
sequence of many of the more aggressive chemotherapy and
radiation regimens that prolong and save lives. In fact, many
studies highlight fertility issues as a significant concern among
adolescents and young adults (AYA) with cancer.3–6 Further,
the psychosocial impact connected to the loss of fertility can
affect a survivor’s long-term quality of life. Given the impor-
tance of this survivorship issue, there is a critical need to pro-
vide effective fertility preservation counseling and services.

The American Society of Clinical Oncology (ASCO) is
the primary professional organization for all oncology

disciplines. ASCO first published guidelines specific to fer-
tility preservation in 2006, recommending that providers ad-
vise patients about fertility risks and to refer patients as
appropriate to a reproductive specialist.7 ASCO updated these
guidelines in 2013 to further advocate the inclusion of fertility
issues in the counseling and informed consent process for
cancer treatment and to document such discussions with
cancer patients.8 Additional guidelines have also been re-
leased from similar organizations over the past few years9–12

(Table 1), however, referral to a reproductive medicine spe-
cialist has still not been routine for AYA cancer patients.13,14

A comprehensive fertility preservation consultation in-
cludes informing the patient of fertility risks, counseling
about fertility preservation options, and providing treatment
for facilitation of reproductive function and ability to con-
ceive as desired. Patients benefit most from counseling before
their cancer treatment and should continue to be seen for
reproductive care during and after treatment.15 While nearly
70% of young adults report that their diagnosis of cancer did
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not change their desire for children, future fertility can be
easily overlooked at diagnosis.6,16 In fact, less than 5% of
women and 43% of men are seen by a reproductive specialist
before cancer treatment.14,17 Both men and women of re-
productive age are at risk of poor reproductive function after
cancer treatment.7 Without adequate clinical services many
of these young adults will lose their opportunity to have
children in the future. The goal of this review is to summarize
(1) the fertility concerns for cancer patients and (2) identify
patient desires, barriers, and challenges to utilizing fertility
preservation services.

Methods

A review of the literature was conducted to examine cur-
rent practice for patients receiving fertility information and
the barriers to patients receiving fertility preservation ser-
vices. The literature search focused on studies published
since the initial release of ASCO’s fertility preservation
clinical guidelines in 2006 to provide a comprehensive syn-
opsis of patient services since the publication of the formal
practice guidelines.

The oncofertility literature was searched using the PubMed
database for all relevant publications through March 19, 2015.
The authors chose PubMed for the literature search given its
comprehensive library of biomedical literature from online
books and several scientific databases including MEDLINE,
and for its availability of studies sponsored by the National
Institutes of Health. Specific key word searches focused on
patients’ utilization and barriers to fertility services: ‘‘fertility
patient perspective cancer,’’ ‘‘ASCO guidelines fertility,’’
‘‘qualitative cancer fertility,’’ ‘‘cancer attitudes fertility,’’
‘‘fertility preservation,’’ and ‘‘fertility preservation utiliza-
tion.’’ Studies were limited to those available in English or
translated into English, and human studies. In addition, relevant
studies cited within reference lists of published articles and in
current press were searched to obtain a comprehensive review
of available research in the field. Studies of childhood cancer
survivors were included in this review, as much of the research
conducted in this field has focused on this patient population.

Article titles were reviewed to identify relevant citations.
Citations deemed inappropriate for further review included
those that focused on other unrelated health conditions (i.e.,
HPV, HIV, obesity, PCOS, pregnancy, circumcision, and
epilepsy), basic science studies such as technology advances
and cell processes (i.e., vitrification, stem cell, germ cell, and
mitotic cell division), assisted reproduction methods for
groups other than with cancer, general sexual function stud-
ies, improving palliative care, menopause, and general in-
fertility. In most cases, studies with a focus on a specific rare
cancer were excluded if the patients’ experiences were not
generalizable to AYA cancer patients. Abstracts were then
further reviewed to exclude studies that primarily focused on
gynecological specific tumors (i.e., ovarian or BRCA gene
carriers) in which fertility expectations were not similar to the
general cancer population, posthumous reproduction, and
disposition of gametes (not in context to fertility preservation
practice). Throughout the search, studies identified for in-
clusion for further review in a prior search were not included
a second time. Due to the rapid emergence of studies in this
area, reference lists of the included citations, and searches on
current studies and/or authors who are known experts in the

field were also conducted using the same criteria to yield a
comprehensive review.

Results

The initial keyword search yielded a total of 761 citations.
Based on the title criterion, 626 were excluded and an addi-
tional 29 were duplicate citations, leaving 106 abstracts to
review. After abstract review, 66 citations remained for in-
clusion. Specific studies and authors’ searches yielded an
additional 95 citations for review. Therefore, 161 relevant
studies were identified for the literature review, 69 of which
presented unique results and relevant to this review (Fig. 1).
While mostly observational studies were identified, the
search did also yield reviews and cohort studies for inclusion.
Table 1 outlines a comprehensive summary of the literature.

Practice guidance for fertility preservation

The ASCO released practice guidelines in 2006 addressing
fertility preservation; these guidelines were most recently
updated in 2013. Specifically, they recommend that providers
answer basic questions about fertility impact of cancer
treatment and refer patients to reproductive and psychosocial
specialists.7,8 Although ASCO promoted an open dialog be-
tween providers and AYA cancer patients about the risk for
future fertility, clinical practice has still been slow to change.
The Survey for Preservation of Adolescent Reproduction
(SPARE), a national cross-sectional study of pediatric on-
cology providers conducted in 2010, revealed an overall low
utilization of the ASCO guidelines in clinical practice. While
85% of providers surveyed acknowledged that fertility was a
significant concern for their patients and families,18 only 39%
reported using the ASCO guidelines at least 25% of the time
to make decisions regarding the patient’s future fertility.19

Providers have identified challenges to providing fertility
information to their patients, such as limited education and
clinical constraints.20–22 Patients are also not likely to ask for
information or initiate the discussion, leaving fertility con-
cerns unaddressed in treatment plans.17,21,22

The patient experience

When facing a cancer diagnosis, fertility concerns may at
first be marginal, relative to the life-threatening illness.
However, cancer survivors have identified that fertility is not
only a major concern but has a psychological and social
impact on their quality of life. Overlooking fertility concerns
at the time of diagnosis can cause significant distress for
cancer survivors.23,24 Adolescent males have ranked future
fertility among their top priorities for survivorship25 and
noted that becoming infertile after cancer is a loss of their
masculinity and self-esteem.26 For young women, the loss of
fertility has been said to be as devastating as the diagnosis of
cancer itself.27

Men and women differ when it comes to receiving fer-
tility preservation information. While 68% of men are re-
ceiving information about their fertility options, only 14%
of women are receiving the same information.28 For men,
sperm cryopreservation is a relatively simple and afford-
able procedure; therefore, fertility preservation can be eas-
ily integrated into their treatment process. Although even
with sperm cryopreservation considered a standard for male
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fertility preservation the presentation of fertility informa-
tion to young male cancer patients is not always followed
with a referral to a reproductive specialist. A study by Sheth
et al. found that only 43% of men are seen by a reproductive
specialist before cancer treatment.14 Klosky et al., found
similar results demonstrating that while an overwhelming
majority of providers discussed fertility risks with adoles-
cent males, patients were not referred to a reproductive
specialist and only 28% of adolescent males pursued sperm
banking.29 Male survivors have reported regret over not
discussing their fertility threat adequately, they did not feel
a part of the decision-making process for future fertility, and
they were not informed of the impact of their planned
treatment regimen on their fertility.30,31

For women, fertility concerns are often overlooked during
initial diagnosis.6,23,31–34 Utilization rates of fertility preser-
vation services for women cancer patients in the United
States are low, ranging from 4% to 20%.35,36 There is an
overwhelming level of frustration among female survivors
with the lack of fertility information received. In a study by
Gorman et al., participants discussed scenarios in which
healthcare providers offered little to no information about
fertility issues, or that sufficient information was provided
but the women felt they were unable to take advantage of
the fertility preservation options presented.37 Similarly, in

another study of cancer survivors, females felt the discussion
of future fertility was discouraging, leaving an impression
that success rates were uncertain, there were risks of re-
occurrence, and that delaying cancer treatment was not
possible. In addition, there was no formal referral process to a
reproductive specialist.38

Patients report a better understanding of their treatment
options for future fertility after a fertility consultation with a
reproductive specialist.39 For instance, Reh et al. found that
89% of patients proceed to some form of fertility preservation
after a formal consultation with a reproductive medicine
specialist.40 The lack of referrals to a reproductive specialist
ultimately denies the patient of the choice to discuss fertility
concerns and to make decisions about their future fertility.

Young survivors report a strong desire to have fertility in-
formation at the time of diagnosis.37 The exclusion from the
decision-making process regarding fertility is associated with
poor quality of life, depression, and distress for cancer sur-
vivors.33 While men may be more likely to receive fertility
information than women, evidence supports that all patients
want to be involved in their treatment plan decisions but re-
quire guidance from their provider.21,22,33,37 When provided
the opportunity to discuss fertility preservation options, wo-
men have reported high levels of satisfaction with their fer-
tility decision, even if no fertility preservation is elected and

FIG. 1. An illustration of the literature review process conducted for the review of patient challenges to utilizing fertility
preservation.
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improved coping with their diagnosis.41,42 Furthermore, pa-
tients who do not receive support from their provider are
likely to not seek fertility preservation and have regret later.43

A fertility preservation consultation provides an environment
for the patient to understand the implications to their future
fertility, to ask questions and become a part of the decision-
making process for their fertility. Both genders have ex-
pressed feeling left out of the decision-making process for
their future fertility. Men report receiving little information
about fertility risks, uses of cryopreserved sperm in the future,
and childbearing after cancer therapy.23 Women have reported
feeling uninformed, unsupported, and not encouraged to delay
treatment to consider fertility preservation options.6,32,33

For many survivors the ability to achieve biological parent-
hood is essential for a satisfying quality of life.24 Among adult
survivors without children at the time of diagnosis, 76% reported
a concern about having children after cancer. Further, the cancer
diagnosis did not change their initial desire to have children
in 71% of women and 68% of men surveyed.44 The psychoso-
cial impact of infertility on cancer survivors is a growing area
of investigation.32,33,37,45 The return to ‘‘normalcy’’ after cancer
treatment is particularly important for adolescent cancer patients
and issues of fertility and sexuality continue to pose challenges
well into adulthood. Even among those with no desire to have
children, survivors stated a willingness to receive counseling and
to discuss expectations about their fertility.32 However, many
survivors sense that their providers were uncomfortable dis-
cussing cancer-related fertility issues at diagnoses.45 Not pro-
viding patients a role in their fertility decision making can lead to
poorer quality of life, depression, and distress.33

The psychosocial burden of the loss of fertility can be more
profound among cancer patients compared to a general in-
fertility population. AYA experience severe distress when
confronted by a cancer diagnosis and the added uncertainty
about their long-term reproductive status can be particularly
devastating.13,41,46 Despite fears about cancer recurrence,
leaving a child behind, or possible pregnancy complications,
the desire to have children remained.13 Studies suggest that a
personal cancer history increased the importance placed on
family and contribute to stronger parent-child relationships in
the future.44,47–49

AYA have expressed different concerns than older adults
when facing a new cancer diagnosis. Concerns of marriage,
intimacy, and fertility are as critical to this group as is edu-
cational attainment and employment.50 The late effects of
cancer and the fertility issues among these patients stay with
them for life.33 Infertility among cancer survivors impacts
their self-esteem, identity, sexuality, and self-image.6 The
inability to fulfill a desire to have a family and resume nor-
malcy can lead to feelings of emptiness, defeat, and loss. In
contrast, maintaining one’s fertility is associated with new
life, hope, joy, pride, strength, optimism, and a sense of life
and growth.6 The loss of fertility is a concern beyond the
inability to have children; the loss affects cancer survivors
regardless of their desire for children.51 Further contributing
to the lack of participation in one’s fertility decisions are
gender disparities that exist in patients receiving fertility in-
formation.38 Since few women are receiving fertility infor-
mation, females are provided little opportunity to participate
in decisions about their future fertility, thus robbing them of
their desires for children and normal lives after cancer. Both
genders have expressed a poor understanding of their fertility

risks and their treatment options; thus all adoloscents would
benefit from a fertility preservation consultation. Patients are
open to considering alternative treatment options, including
investigational protocols, or a delay in treatment to pursue
fertility preservation.4,52

Barriers for receiving fertility preservation services

Studies focusing on patient utilization and challenges for
accessing fertility preservation have identified several barriers
for patients receiving adequate fertility information. Adoles-
cent men and women face personal, cultural, and system bar-
riers that often leave patients with insufficient information to
make future fertility decisions.

Patients facing a cancer diagnosis are often influenced by
their personal situations in making treatment decisions. The
support of their partner, their desire for a future family, and
cost can be significant factors contributing to a patient’s
fertility preservation treatment. In a cross-sectional survey of
adult survivors, Tschudin et al. found that partners are most
influential to patients’ decisions. Partners provide support for
the patient in making fertility decisions and contribute to
decreased decisional conflict.53 However not having a partner
does not change if a patient will utilize fertility preservation. A
New York University study found that the majority of patients
undergoing fertility preservation treatment were single.40 One’s
desire for a future family also plays into a patient’s treatment
decision. Parity (number of children) is often considered as a
measure of a patient’s desire for children, and it can influence
patient referral patterns or decisions to seek additional fertility
counseling.14,36 Sheth et al. reported that 90% of those without
previous children sought fertility preservation consult versus
just 57% of those with two or more children.14

Relationship status and parity not only influence the
patients’ willingness to seek fertility preservation infor-
mation, but also have been found to influence fertility
discussion by providers as well. Factors including marital
status, age, gender, and cancer treatment type have been
identified as influences to whether providers discuss fer-
tility information with their patients.14,24,28,54–56 Providers
may not be addressing future concerns of adolescent cancer
patients at the time of cancer diagnosis. Future studies
identifying the priorities for future fertility among ado-
lescent cancer patients will address many of these per-
ceptions providers have in identifying patients appropriate
for receiving fertility information.

The high cost of fertility preservation is often cited as a
barrier to fertility preservation both by patients and by pro-
viders. Misperceptions, or assumptions, about the cost of
fertility preservation methods can also contribute to the
limited fertility information received by patients.19,20,57

Some providers may assume that cost will be a significant
barrier and avoid raising the topic with patients and patient
studies suggest cost is a significant factor in decisional con-
flict surrounding fertility preservation treatment.24,39 Arming
providers with accurate financial information and providing
patients with financial resources will allow patients to weigh
the cost of fertility preservation options in discussions about
their future fertility desires.

Patient barriers are also influenced by cultural differences
with regard to fertility preservation.57 Letourneau et al. exam-
ined sociodemographic characteristics and the association with
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utilization of fertility preservation among Californian cancer
survivors. The authors suggest that racial, socioeconomic, and
demographic disparities may limit access to fertility preserva-
tion services and that age, desire for children, and educational
level may influence treatment decisions in female survivors.36

Alternatively, in men, fertility preservation utilization was not
influenced by race or ethnicity, but rather socioeconomic status.
Specifically, higher socioeconomic status was associated with
greater utilization of sperm cryopreservation.29

Goodman et al. conducted a retrospective cohort study to
explore sociodemographic factors that may influence whether
a fertility preservation referral is made.35 Although 10% of the
study population was Hispanic, none of the patients referred
for fertility preservation consultation were of Hispanic eth-
nicity. Caucasian race and having medical insurance were
both associated with fertility preservation referral.35 Again,
this is another barrier for these patients that is influenced by
misperceptions that a group of patients may not be interested
or be able to afford fertility preservation treatment. By not
referring all patients to receive fertility information, adoles-
cents are not able to be a part of their future fertility decision.

Providers’ discomfort and misinformation about fertil-
ity risks may limit the information patients receive. Pro-
viders have cited a discomfort in their own knowledge of
fertility information and studies have found an association
between physician discomfort and fertility discussion prac-
tice.19,20,22,24,39,55,58–60 Providers report a concern about caus-
ing anxiety for the patient and a pressure to initiate cancer
treatment immediately, despite research showing otherwise,
that counseling patients increases compliance and decreases
their anxiety.24,39 In fact, simply providing the patient with
written information about fertility threats may be sufficient
enough to initiate a fertility discussion and proper referral to a
fertility specialist.21

In 2009, Quinn et al. identified providers’ discomforts for
discussing fertility with their patients: lack of knowledge and/
or training, perceived language or cultural barriers, perception
that a fertility discussion would add stress to the patient, un-
certainty of fertility preservation success and affordability,
and apprehension about discussing the subject with those with
advanced disease. The authors identified that the provider’s
comfort level had a direct effect on whether patients received
adequate information about their fertility risks and options.22

For example, providers who reported having little to no
training in discussing fertility with their patients while in
training or in the field, stated they were without the skills
necessary to discuss fertility with their patients.22 Providers
also specifically stated challenges with discussing such a topic
while the patient is already emotional, while the patient’s
family was present, or via an interpreter.22 These findings are
consistent with other investigators.19,20,24,39,55,58–60

The oncologist’s focus on the cancer diagnosis and urgency
to start treatment immediately has been cited as a major barrier
to discussing fertility with their patients. As news of a cancer
diagnosis is often stressful and shocking, many providers per-
ceive fertility as not a priority at the time of diagnosis.19,57,59

This reluctance has led to a significant gap in disclosing and
educating patients about fertility risks as a result of their cancer
treatment.60 System factors also contribute to inadequate fer-
tility discussions and referrals. For instance, the lack of an
integrated referral system, limited resources or oncofertility
specialists to refer patients, and time constraints in early cancer

treatment consultations have been identified as possible barriers
to timely referrals.14,20,21,28,43,57,58,61,62 Few institutions have
been able to demonstrate a standardized referral process to
fertility services for adolescent cancer patients. Institutional
policies and appropriate referral to a specialist will help alle-
viate the concerns oncology providers have expressed in ad-
dressing fertility with their AYA patients.

Adolescent cancer survivors report anxiety and fear at the
time of diagnosis, which prevented them from initiating a
conversation regarding fertility with their oncology providers.
Instead they accepted cancer therapy immediately as they felt
that fertility preservation was not a viable option for them.31

The Cancer and Fertility study found that patients have a
willingness to undergo fertility preservation but lack infor-
mation about risks. While patients may seek out information
on cancer websites about fertility risks, they do not use this
information to make decisions about their future fertility.
They require the support from their providers to discuss fer-
tility concerns and would like time to consider their options.53

Only a minority of AYA cancer survivors has reported sat-
isfaction with the fertility information they received from their
providers.47,48,63–65 Among those with low satisfaction with
fertility information received, there is also a low expectation for
quality of life outcomes around relationships and fertility.19

Patients have identified a desire to be told accurate information
about their prognosis and their risks and to play a contributing
role in their treatment decisions.21,22,33,37 There are significant
inconsistencies in dissemination and awareness of fertility in-
formation among oncology providers. There is also a lack of
support services available to assist patients in making decisions
regarding their future fertility. Overcoming many of the current
perceptions that influence referrals (age, parity, cost, race, and
sociodemographic characteristics), and support for standardize
referral to a reproductive specialist, will optimize fertility
preservation decisions and utilization.

Conclusions

Challenges to optimizing fertility preservation services are
plagued with perceptions and knowledge deficits in regards to
availability of services and patient priorities. This review
highlights several barriers to the utilization of fertility treatment
options for AYA cancer patients: urgency to start cancer
treatment, inadequate information provided to patients, clinic
time constraints, cost, and perceptions around patients’ gender,
age, parity, race, relationship, and sociodemographic status
influence whether patients received fertility preservation con-
sultation. A review of the literature, focusing on patient utili-
zation and challenges for fertility preservation presented a poor
picture of adolescents receiving access to fertility information.
Both men and women struggle with initiating discussion of
their fertility concerns, and current practice does not leave
much time or put much priority into assuring all adolescent
cancer patients participate in decisions about their future fer-
tility. There are great opportunities to improve the clinical care
of AYA cancer patients thereby removing the barriers to access
oncofertility care. The patient’s fertility concerns should be
prioritized and integrated into the comprehensive cancer care,
assuring all AYA patients are provided the opportunity to
making informed decisions about their future fertility.

Informed decision making for future fertility is a necessary
priority for AYA patients at the time of their cancer diagnosis.

PATIENTS’ CHALLENGES FOR FERTILITY PRESERVATION 41



Many patients express apprehension to raise the topic of fertility
preservation, and do not necessary realize the consequences to
having children in the future.23,39 Patients who are left feeling
uninformed present decisional conflict over their future fertility
decisions and as a result, tend to not choose fertility preservation
services. In general, young adults facing cancer feel a fertility
consultation is a helpful resource to receiving essential infor-
mation and having concerns addressed. The majority of patients
are able to make a confident decision about their future fertility
after a fertility preservation consultation.39 This review has
identified the patient barriers to referral and utilization of fer-
tility preservation services. Patient challenges need to be ad-
dressed in clinical practice and appropriate discussions about
future fertility should be prioritized at the time of cancer diag-
nosis with a referral to an oncofertility specialist. Supporting
adequate referral and counsel of fertility risks will lead to in-
formed decision making and increased utilization of services.

Methodological quality of reviewed studies

A comprehensive review of current fertility preservation
literature identified some gaps in the current research. Earlier
studies have been limited by gender, age, a focus on a single
cancer diagnosis, and limited availability of fertility options.
Limited evidence is available to support effective fertility
preservation programs for all AYA patients with cancer. Ef-
fective fertility preservation services can (1) reduce patient
uncertainty in the decision-making process, (2) allow the pa-
tient to make an informed choice, and (3) contribute to their
psychological health for the future.14 Additionally, there is
limited information on decisions made at the time of diagnosis
and how patients then cope with fertility provided they received
adequate information about reproductive threats. There is also
limited information that demonstrates effective counseling for
fertility preservations for procedures other than sperm cryo-
preservation.6,38,47,66,67 Much of our understanding in this area
relies on retrospective studies exploring patient’s desires only
after initiation of cancer treatment.3,4,6,14,21,68,69 These past
studies identified psychological reactions and suggest infor-
mational needs but provide us with little data regarding pa-
tients’ views on future fertility at the time of diagnosis.

Future directions to enhance fertility
preservation services

Cancer care for AYA patients needs to consider patient’s
priorities and improve access to care for fertility services.57

Fertility is often considered as a secondary issue and pro-
viders’ are not armed with the necessary knowledge to ade-
quately address patient’s concerns.13 The authors of this
review have recently completed a study exploring the fertility
priorities and desires of young cancer patients at the time of
their diagnosis. Results from this research will demonstrate
the importance for future fertility, decisional factors for
electing fertility preservation, and identify differences among
those electing fertility preservation versus those who do not
for adolescents facing a cancer diagnosis. Educating pro-
viders and standardizing referral practices is critical for pa-
tients to receive the appropriate information and services they
desire. Future research should continue to identify the benefit
of a fertility consultation for all AYA patients and contrib-
ute to the understanding of how patients make decisions re-
garding their fertility. The future of cancer care should

consider fertility preservation services as an essential com-
ponent in the care pathway for AYA cancer patients.
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