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QUESTION ASKED: How do pediatric oncologists ap-
proach fertility conversations with patients newly di-
agnosed with cancer and their families at Children’s
Oncology Group (COG) institutions?

SUMMARY ANSWER: Few programs reported discus-
sing fertility risk and preservation strategies with all
new patients, and many lacked specific criteria for
offering fertility preservation (FP) procedures. Addi-
tionally, many programs offered patients FP services
not currently supported by national guidelines.

WHAT WE DID: A multidisciplinary group of experts in
FP, including pediatric oncologists, endocrinologists,
advanced practitioners, psychologists, and nurses,
developed a survey that consisted of questions per-
taining to institutional characteristics, presence and
composition of designated FP person/team, FP ser-
vices available to patients, practices concerning fer-
tility risk assessment, counseling, and referral for
preservation interventions, and barriers to FP. The
survey was distributed to 220 COG member institu-
tions between May-December 2018.

WHAT WE FOUND: Of the 144 (65.5%) programs that
returned surveys, only 45.1% reported routine fertility
discussions with all female patients and 38.5% with all
male patients. Ninety-two (63.8%) reported no spe-
cific criteria for offering females FP, compared with
27.7% for males (P , .001). Program characteristics

associated with fertility discussions included on-site
presence of reproductive endocrinology and infertility
on site, mandated documentation of fertility discus-
sions, and supportive infrastructure. Utilization of
practices unsupported by guidelines included offering
sperm banking after treatment initiation (28.9%),
gonadotropin-releasing hormone analogs for FP
(52.1%), ovarian tissue cryopreservation at diagnosis
for patients with leukemia (29.7%), and testicular
tissue cryopreservation (16.7%) not part of a clinical
trial.

BIAS, CONFOUNDING FACTORS: The survey only rep-
resents two thirds of COG institutions and therefore
may not be fully generalizable. Also, surveys were
completed by one individual designated as either the
site COG primary investigator or the one most familiar
with FP at each institution, which could lead to in-
accurate estimation of FP practices by other clinicians.

REAL-LIFE IMPLICATIONS: Despite national guidelines,
these results suggest that many pediatric oncology
patients may not receive appropriate fertility risk as-
sessments and discussions of FP opportunities before
initiation of treatment. Areas of focus for improving
care include mandating documentation of discussions
and widely disseminating the most current risk strat-
ification models and intervention guidelines to maxi-
mize the provision of standardized care.
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abstract

PURPOSE Fertility discussions are an integral part of comprehensive care for pediatric, adolescent, and young
adult patients newly diagnosed with cancer and are supported by national guidelines. Current institutional
practices are poorly understood.

METHODS A cross-sectional survey was distributed to 220 Children’s Oncology Group member institutions
regarding fertility discussion practices. Descriptive statistics were calculated for all variables. The association
between specific practices and selected outcomes on the basis of sex was examined via multivariable logistic
regression.

RESULTS One hundred forty-four programs (65.5%) returned surveys. Of these, 65 (45.1%) reported routine
discussions of fertility with all female patients and 55 (38.5%) all male patients (P 5 .25). Ninety-two (63.8%)
reported no specific criteria for offering females fertility preservation (FP), compared with 40 (27.7%) for males
(P, .001). Program characteristics associated with fertility discussions included reproductive endocrinology and
infertility on site (females odds ratio [OR], 2.1; 95% CI, 1.0 to 4.3), discussion documentation mandate (females
OR, 2.3; 95% CI, 1.0 to 5.5; males OR, 3.5; 95% CI, 1.4 to 8.7), and cumulative institution-based FP infra-
structure (which included [1] routine practice of documentation, [2] template for documentation, [3] mandate for
documentation, and [4] availability of FP navigation; females OR, 1.6; 95% CI, 1.1 to 2.3; males OR, 2.3; 95% CI,
1.6 to 3.4). Utilization of practices unsupported by guidelines included offering sperm banking after treatment
initiation (39/135 programs; 28.9%), gonadotropin-releasing hormone analogs for ovarian suppression/FP
(75/144 programs; 52.1%), ovarian tissue cryopreservation at diagnosis for patients with leukemia (19/64
programs; 29.7%), and testicular tissue cryopreservation (23/138 programs; 16.7%) not part of a clinical trial.

CONCLUSION Despite recommended guidelines, fertility discussions with patients/families before treatment
initiation are not routine at Children’s Oncology Group institutions. Standard criteria to determine which options
should be offered to patients are more common for males than females.

JCO Oncol Pract 19:e550-e558. © 2023 by American Society of Clinical Oncology

INTRODUCTION

Guidelines from the American Society of Clinical On-
cology, National Comprehensive Cancer Network,
American Academy of Pediatrics, and American So-
ciety of Reproductive Medicine (ASRM) recommend
that all children, and adolescent and young adults
(AYAs) newly diagnosed with cancer receive infor-
mation about treatment-related risks to fertility and
fertility preservation (FP) options, and to be referred, if
interested, to reproductive specialists before the ini-
tiation of therapy.1-4 For patients treated at Children’s
Oncology Group (COG) institutions, standard-of-care
(SOC) interventions include sperm banking (SB)

before treatment initiation for postpubertal male pa-
tients and oocyte and embryo cryopreservation for
postpubertal females. In December 2019, after
completion of this survey, ASRM deemed ovarian
tissue cryopreservation (OTC) a nonexperimental FP
intervention for prepubertal and postpubertal females
at high risk of infertility from cancer treatment.5,6 For
prepubertal males, the only option to preserve re-
productive germ cells is testicular tissue cryopreser-
vation (TTC), which is experimental.7

Unfortunately, studies demonstrate that many young
patients and their families are not provided with ad-
equate information about the risk their treatment may
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pose to their future fertility or options for FP if risk exists.8,9

AYAs view conversations about fertility risk and preserva-
tion strategies as a priority before initiating treatment.10-12

Appropriate fertility counseling for patients and families has
been shown to positively affect quality of life (QOL) at di-
agnosis and after cancer treatment.13

As survival for children and AYAs with cancer continues to
improve, clinical and research efforts must focus on miti-
gating late effects and improving QOL after treatment, in-
cluding optimizing patients’ ability to have future biological
children.14 This necessitates fertility discussions with all
patients and families in a time-sensitive manner at diag-
nosis, providing medically accurate information regarding
risk and preservation strategies. The primary objective of
this study was to describe current clinical practices re-
garding fertility risk assessment, patient counseling, and
referral for FP across COG institutions.

METHODS

Fertility Survey

A cross-sectional survey distributed to COG member in-
stitutions collected data between May and December 2018
(Data Supplement, online only). A multidisciplinary group
of experts in FP, including pediatric oncologists, endocri-
nologists, advanced practitioners, psychologists, and
nurses, developed a survey in the absence of a validated
instrument. The full survey consisted of 77 questions
pertaining to institutional characteristics, presence and
composition of designated FP person/team, FP services
available to patients, practices concerning fertility risk as-
sessment, counseling, and referral for preservation inter-
ventions, and barriers to FP (survey available as a
Supplement). Four demographic and 30 practice-related
questions form the basis of this report. Practice-related
questions focused on which patients (all, post-pubertal,
and/or at risk) routinely receive communications regarding
treatment-related fertility risks and criteria for offering FP.
FP interventions presented included SB, TTC, oocyte/
embryo cryopreservation, and OTC. TTC and OTC were
classified as experimental procedures at the time of the
survey. Use of gonadotropin-releasing hormone analogs
(GnRHa) for FP, a nonstandard FP intervention, was also
queried. Surveys were administered electronically through
Research Electronic Data Capture (REDCap). Surveys were
sent to the COG principal investigator (PI), or an individual
identified by the PI as knowledgeable about FP at each of
the 220 COG institutions. The study was approved by the
institutional review board at the Fred Hutchinson Cancer
Center. All respondents provided informed consent.

Data Analyses

Returned surveys were reviewed for completeness and
confirmation that only one set of answers was received from
each COG institution. Detailed institutional characteristics
were not available for nonresponders, precluding direct

comparison. As a surrogate, we examined the number of
COG registrations and enrollments to therapeutic and
nontherapeutic trials between responding and non-
responding sites.

Standard descriptive statistics were calculated for all var-
iables. The association (OR with 95% CI) between program
characteristics and selected outcomes (discussion with all
patients, discussion with postpubertal patients, and dis-
cussions with patients considered at risk for infertility) was
examined for males and females separately using logistic
regression. Factors found to have associations with P , .1
were then included in adjusted models. To assess the
cumulative impact of division-based infrastructure (spe-
cifically, [1] having a routine practice of documentation,
[2] a template for documentation, [3] a mandate for
documentation, and [4] availability of FP navigation), each
factor was assigned a value of 1, and a separate logistic
regression model evaluated the impact of 0 to $ 3 factors.
P values were two-sided, with values , .05 considered
statistically significant. All analyses were conducted using
Stata (version 16, College Station, TX).

RESULTS

One hundred forty-four institutions completed the survey for
an overall response rate of 65.5%. Of the respondents, 89
(61.8%) self-identified as part of academic medical centers
and 53 (36.8%) reported a dedicated FP team or individual.
Based upon number of new cancer diagnoses per year, 56
(38.9%) identified as small (, 60 new patients/year), 50
(34.7%) as medium (61-120 new patients/year), and 39
(26.4%) as large (. 120 new patients/year) programs.15

Responding sites had higher COG registrations and en-
rollments to therapeutic and nontherapeutic clinical trials
compared with nonresponders (P , .001).

Practices for Female Patients

Fertility-risk discussions. Discussions of treatment-related
risk for infertility were reported to occur routinely before
initiating cancer-directed therapy among all female on-
cology patients, all postpubertal patients, and all patients
considered to be at risk for infertility at 65/144 (45.1%),
94/144 (65.3%), and 113/144 (78.5%) programs, re-
spectively (Table 1). In adjusted models, discussions of
FP with all patients were associated with the presence of
reproductive endocrinology and infertility (REI) within the
institution (OR, 2.1; 95% CI, 1.0 to 4.3), routine docu-
mentation of FP discussions in the medical record (OR, 2.3;
95% CI, 1.0 to 5.5), and an institutional mandate to doc-
ument FP conversations (OR 2.3; 95% CI, 1.0 to 5.5),
although estimates were imprecise (Table 2). As the cu-
mulative number of division-based FP infrastructure com-
ponents increased from 0 to 4, the association with universal
discussion increased (OR, 1.6; 95% CI, 1.1 to 2.3). Dis-
cussions were not associated with type of program, program
size, or the presence of an FP navigator/team alone.
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SOC FP referrals. Oocyte/embryo cryopreservation was
reported as available at 95/135 (70.4%) institutions.
Among these 95 sites, 21 (22.1%) offered oocyte/embryo
cryopreservation to all postpubertal females, 12 (12.6%)
reported specific criteria guiding which patients are offered
these interventions, 59 (62.1%) reported no specific cri-
teria, and 3 (3.2%) did not answer the question (Table 1).
Where no specific criteria were identified, 41 (70.7%) re-
ported medical staff made the decision on an individual
basis, 28 (48.3%) reported decisions were made on the

basis of individual patient characteristics, and 24 (41.4%)
reported decisions were made on the basis of assessment
by the FP team. Institutions were allowed to select more
than one option for this question. Although the survey in-
cluded questions on what types and doses of treatment
exposures were used to determine who was offered SOC
interventions, only 12 institutions provided any information.

OTC. Still considered experimental at the time of the survey,
OTC was available at 64 of 134 (47.8%) responding in-
stitutions, either under an IRB protocol (18/64; 28.1%), as
a clinical service (12/64; 18.8%), or by referring to another
institution (34/64; 53.1%). Of the 44 programs that an-
swered how eligibility for OTC was identified in a clinical
setting, 26 programs (59.1%) noted this was determined by
the medical team, 18 (40.9%) reported that the decision
was made individually considering patient characteristics,
and 15 (34.1%) reported that the decision was made after
assessment by the FP team.

Practices for Male Patients

Fertility risk discussions. For male patients, routine dis-
cussions of treatment-related risk for infertility at diagnosis
were reported to occur with all oncology patients (55/143
[38.5%]), all postpubertal patients (108/143 [75.5%]), and
all patients considered to be at risk for infertility (100/143
[69.9%]; Table 1). Programs with a mandate to document
FP discussions weremore likely to report routine discussion
with all male patients (OR, 3.5; 95%CI, 1.4 to 8.7; Table 2).
As the cumulative number of division-based FP infra-
structure components increased from 0 to 4, the associ-
ation with universal discussion increased (OR, 2.3; 95% CI,
1.6 to 3.4). Discussions were not associated with program
type, program size, or the presence of an FP navigator/
team.

FP options. SB was as available at 135/138 (97.8%) of
institutions. One hundred thirty-four institutions provided
information on selection of patients offered sperm banking.
It was offered to all postpubertal males at 88/134 (65.7%)
institutions, 37/134 (27.6%) reported no specific criteria
guiding which patients are offered SB, and 9/134 (6.5%)
reported specific criteria (Table 1). Thirty-seven programs
answered a question about how decisions were made re-
garding which patients were offered FP. Of these, 33/37
(89.2%) reported decisions were made on an individual
basis by clinicians and 18/37 (48.6%) on the basis of in-
dividual patient characteristics. Questions designed to
identify what types and doses of treatment exposures were
used to determine who was offered SOC interventions were
only answered by nine institutions.

TTC. For the prepubertal male population, 37/138 pro-
grams (26.8%) reported TTC as available either under an
IRB protocol, a non–evidence-based clinical service, or by
referral to an outside institution. Of the 23 programs with
TTC available as a non–evidence-based clinical service
only, two programs (8.7%) reported planned exposures

TABLE 1. Fertility-Focused Conversation Practices With New Pediatric,
Adolescent, and Young Adult Oncology Patients at Children’s Oncology Group Sites
(N 5 144)

Fertility Conversation Practice
Females,
No. (%)

Males,
No. (%) P

Fertility routinely discussed with patients
before the start of cancer-directed
treatmenta

N 5 144 N 5 143 .250

All patients 65 (45.1) 55 (38.5) .060

All postpubertal patients 94 (65.3) 108 (75.5) .100

Patients considered to be at risk for
infertility

113 (78.5) 100 (69.9) .770

No routine practice 6 (4.2) 5 (3.5)

Embryo and/or oocyte cryopreservation
(females) or SB (males) services are
available

n 5 135
95 (70.4)

n 5 138
135 (97.8)

, .001

Criteria used when considering offering
standard-of care FP methods to
postpubertal patients starting cancer
treatmentb,c

n 5 95 n 5 138

Offered to all postpubertal patients 21 (22.1) 88 (63.8) , .001

Specific criteria guides who is offered FP 12 (12.6) 9 (6.5) .110

No specific criteria guides who is offered
FP

59 (62.1) 37 (26.8) , .0010

Question not answered 3 (3.2%) 4 (2.9)

Decision making about who is offered
standard-of-care FP when there are
no specific criteriaa,c

n 5 58 n 5 37

Individual basis by the medical staff 41 (70.7) 33 (89.2) .040

Individual basis based on patient
characteristics

28 (48.3) 18 (48.6) 1.00

Assessment by FP team 24 (41.4) 3 (8.1) , .0001

Abbreviations: FP, fertility preservation; OTC, ovarian tissue cryopreservation;
SB, sperm banking; TTC, testicular tissue cryopreservation.

aParticipants could choose more than one response for each question in the
table.

bAt the time of the survey, standard-of-care FP opportunities included oocyte
and/or embryo cryopreservation for female patients and SB for male patients;
respondents to this question were limited to those sites that reported providing
embryo/oocyte cryopreservation (n 5 95 of 144) and SB (n 5 138 of 144); total
values are smaller if a site skipped this follow-up question.

cAt the time of the survey, experimental FP opportunities included OTC for female
patients and TTC for male patients.
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(chemotherapy, radiation therapy, and surgery), diagnosis,
and/or age as criteria to inform who was offered TTC. The
decision to offer TTC was made by the treating medical
team (13; 56.5%), on an individual basis secondary to
patient characteristics (6; 26.1%), or on the basis of as-
sessment by FP team (7; 30.4%).

Comparison of Practices for Females Versus Males

There were no differences in rates of FP discussions at
diagnosis between males and females (Table 1). Sites were
more likely to offer SOC practices to all postpubertal males
compared with all females (63.8% v 22.1%; P , .001). In
the absence of specific criteria, males were more likely to
be offered SOC FP by medical staff on an individual basis
(89.2% v 70.7%; P5 .0431) and females were more likely
to be offered SOC FP only after assessment by the FP team
(41.4% v 8.1%; P , .001).

Non–evidence-based FP practices. Seventy-five/144
programs (52.1%) reported using GnRHa for ovarian
suppression/FP; while 63 (44%) of these also reported use for
menstrual suppression and/or contraception, the remaining
12 (8.3%) used it for ovarian suppression/FP alone (Fig 1). Of
the institutions with SB available, 39/135 (28.9%) reported
offering SB after start of treatment. Of 64 programs with
OTC available, 19 (29.7%) offered it to female patients with
leukemia at diagnosis. Twenty-three of 37 (62.1%) pro-
grams offering TTC did so as a non–evidence-based clinical
practice and not part of a clinical trial.

DISCUSSION

Since 2006, national guidelines have recommended rou-
tine discussion of fertility risk and FP options before the start
of therapy for all newly diagnosed patients with cancer.1-4

This recommendation is driven by data showing that lack of
discussion at diagnosis is a source of distress affecting

survivors’ QOL, that survivors both underestimate and
overestimate their risk for infertility, and that survivors often
do not know what their risk or lack thereof is.16-19 Unfor-
tunately, fewer than 50% of COG institutions surveyed
report routine fertility counseling for all pediatric and AYA
patients at diagnosis. Most sites have no standard criteria
guiding which female patients are offered SOC FP inter-
ventions, relying instead on individual decisions driven by
medical staff or patient characteristics. Two thirds of sites
indicated that SB is offered to all postpubertal males with
individual assessments guiding the other third. This indi-
vidualized approach to FP discussions creates the potential
for future patient regret, distress, and provider legal liability,
as well as potentially promoting inequitable care or health
disparities.20-23 Controversial practices including the use of
GnRHa for FP, SB after initiation of chemotherapy, OTC at
diagnosis for patients with leukemia, and TTC not on a
clinical trial are common, despite lack of support among
leading national governing societies.24-26 As the majority of
patients with childhood cancer in North America are
treated at a COG-affiliated institution, this study provides
the most comprehensive overview of the current landscape
of FP practice for this population and presents an oppor-
tunity to improve universal discussions among patients,
standardize criteria for FP referrals, and optimize evidence-
based practices.27

Routine discussions about fertility were most common with
female patients considered to be at risk for infertility (78.5%
of institutions), followed by postpubertal males (75.5%),
males considered to be at risk for infertility (69.9%), and all
post pubertal females (65.3%). Although similar numbers
of institutions cite routinely discussing fertility withmale and
female postpubertal patients, three times as many pro-
grams offer SOC FP interventions to postpubertal males
(66%) compared with females (23%). We hypothesize this

TABLE 2. Program Characteristics Associated With Fertility Discussions

Program Characteristics

All Female Patients All Male Patients

ORunadjusted (95% CI) ORadjusted (95% CI)a ORunadjusted (95% CI) ORadjusted (95% CI)a

REI on site 2.0 (1.0 to 4.0) 2.1 (1.0 to 4.3) — —

Urology on site — — 1.9 (0.6 to 5.6) —

Division-based factors supporting FP discussions

Presence of FP navigator/team v none 1.1 (0.6 to 2.2) — 1.9 (0.9 to 3.8) 1.4 (0.6 to 3.0)

FP discussion routinely documented in the medical record 2.9 (1.3 to 6.2) 2.3 (1.0 to 5.5) 3.9 (1.6 to 9.2) 2.1 (0.8 to 5.3)

Template for FP documentation 1.5 (0.6 to 3.3) — 2.8 (1.2 to 6.5) 1.4 (0.5 to 3.6)

Documentation of FP discussions mandated by institution 3.0 (1.4 to 6.7) 2.3 (1.0 to 5.5) 5.3 (2.3 to 12.2) 3.5 (1.4 to 8.7)

Cumulative division-based FP infrastructureb 1.6 (1.1 to 2.2) 1.6 (1.1 to 2.3) 2.3 (1.6 to 3.4) 2.3 (1.6 to 3.4)

Abbreviations: FP, fertility preservation; OR, odds ratio; REI, reproductive endocrinology and infertility.
aAdjustedmodels included concurrent adjustment of all factors shown, except cumulative division-based FP infrastructure wasmodeled separately without

concurrently adjusting for its component factors; factors without an adjusted OR were those whose unadjusted association’s P value was. 0.1 and therefore
not included in the multivariable models.

bThe presence of FP navigator/team, routine documentation of FP discussions, availability of FP documentation template, and FP discussionmandate were
summed for each institution (0 to $ 3 factors), and modeled as a linear term; unadjusted and adjusted results were nearly identical.
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occurs because SB is almost universally available, is far less
expensive and invasive, has been available far longer, and
is quicker to complete compared with options available to
females.15,28,29

Although recommendations for offering SB may be risk-
independent for postpubertal males,30 risk for infertility
drives recommendations to pursue FP for other patients.
Survey questions designed to better understand whether
specific criteria, such as exposure to chemotherapy, ra-
diation, and/or surgery, were used to guide which patients
are offered FP went unanswered by 92% of institutions. We
suspect this reflects a lack of standardized criteria used to
stratify who and when FP is offered. Indeed, prior research
has consistently identified health care providers’ lack of
knowledge about fertility risk assessment as a barrier to
providing FP services.15,31 Offering FP interventions on the
basis of individual interpretations of patient risk or other
patient factors instead of standardized criteria raises ethical
concerns including loss of patient/parent autonomy for
decision making and non-malfeasance.32-35 Patients and
families cannot make informed decisions if not provided
with clear and comprehensive information on their risk of
future infertility, even if only to advise that their risk is low or
negligible.4 To some degree, institutions cannot be faulted
for lacking rigorous guidelines as clarifying who is at

increased risk for fertility impairment can be challenging. A
recent risk stratification system, published after this survey
was undertaken, by the Oncofertility Consortium’s Pediatric
Initiative Network, was developed to improve consistency in
risk assessment for both clinical and research purposes.36

The PanCareLife Consortium and the International Late
Effects of Childhood Cancer Guideline Harmonization
Group established consensus recommendations on ap-
propriate FP strategies to offer patients on the basis of
individual risk status to facilitate consistency in clinical
practice.37,38 It is unclear how well known these resources
are across institutions.

Our data suggest that an institutional mandate to document
FP discussions, a factor that can be modified through in-
stitutional policies, electronic medical record best practice
advisories, or as opt-outs on new patient order sets, could
help to improve FP discussion rates.39,40 Documentation has
additional benefits of ensuring survivorship care planning
can address the use of stored gametes, assessment of future
fertility, and medicolegal protection for the institution or
provider.20,21,41 More division-based infrastructure, with a
heavy emphasis on documentation, increased the likelihood
that universal discussions of fertility took place. Improve-
ment in discussion rates may also be possible by using
trainees, navigators, or telehealth interventions.42-45

52%
48%

Use of GNRH agonists for 

ovarian suppression/fertility 

preservation (N = 144)

Yes No

30%

70%

Offer OTC to female patients newly 

diagnosed with leukemia before 

start of treatment (n = 64)

Yes No

29%

71%

Offer sperm banking after the 

start of treatment 

(n = 135)

Yes No

17%

83%

Offer TTC to male patients as a 

clinical service/not on trial 

(n = 138)

Yes No

FIG 1. Use of non–evidence-based fertility preservation practices. GNRH,
gonadotropin-releasing hormone; OTC, ovarian tissue cryopreservation; TTC, tes-
ticular tissue cryopreservation.
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Having an REI team located within the institution was
associated in an adjusted multivariable model with having
discussions with all female patients. A similar association
was not seen between having urology located within the
institution and having discussions with all male patients. We
hypothesize that this gender discrepancy may be related to
the critical role that REI plays in FP for females, whereas for
males, a referral to a sperm bank can be made by any
member of the oncology or FP team. Although REI avail-
ability within an institution is difficult to modify for the
purposes of improving FP, institutions without REI on site
might need to establish external relationships with this
service. It is worth further investigation to understand what
options are available to access REI services when they are
not available within a given institution.

We also identified FP clinical practices that are not rec-
ommended by current guidelines. Almost 30% of institu-
tions reported offering SB to postpubertal male patients
after the initiation of chemotherapy. Because of concerns
about DNA damage and increased likelihood of azoo-
spermic samples after treatment initiation, strong recom-
mendations exist for SB before initiating treatment.46-48

More than half of the institutions reported use of GnRHa
for FP, a practice endorsed only in breast cancer, where
studies have demonstrated efficacy.24,49 These findings
have not been replicated in other oncologic patient pop-
ulations or in young patients, highlighting an important area
of future research.50-52 Among programs with the capacity to
offer OTC, almost one third noted that they offer OTC to
patients with leukemia at diagnosis. Although deemed
nonexperimental by ASRM in 2019, concerns remain
about OTC in patients with leukemia, given that the ovaries
are contaminated by leukemia at diagnosis and there-
fore cannot be used for reimplantation.4 Since all con-
temporary upfront acute lymphoblastic leukemia protocols
contain# 3 g/m2 of alkylating agents, placing pediatric and
adolescent patients at low risk for impaired fertility, OTC can
be performed in the setting of relapse when a negative MRD
state is attained. Of the programs that offered TTC, more
than 60% reported doing so outside of a clinical trial. This

impedes data collection on an experimental technique not
yet tested in humans, including enhancing overall under-
standing of potential side effects.

The data reported from this survey have limitations. The
survey only represents two thirds of COG institutions and
therefore may not be fully generalizable. We hypothesize
that the survey data may over-represent FP practices as
institutions responding may be more likely to have estab-
lished programs.15 Additionally, the institutions that did not
respond to the survey enrolled fewer patients to COG clinical
trials compared with respondents, raising the possibility that
they are smaller centers that may also be less well equipped
to support FP strategies. Importantly, the status of OTC
changed from experimental to nonexperimental in De-
cember 2019 after completion of data collection, limiting
interpretation of responses in relationship to this procedure.
Of note, surveys were completed by one individual desig-
nated as either the site PI or the one most familiar with FP at
each institution, which could lead to inaccurate estimation
of FP practices by other clinicians. Finally, the survey was
not designed to capture the quality of the discussions that
took place or the impact of these discussions on FP out-
comes. Nonetheless, the survey does establish a baseline
for monitoring the evolution of FP practices in the pediatric
and adolescent cancer population.

In conclusion, more than 16 years have elapsed since the
initial publication of guidelines aimed at integrating FP into
comprehensive cancer care, yet significant numbers of
pediatric and AYA oncology programs do not meet these
practice recommendations and/or practice FP interven-
tions that are not recommended or supported by data.
Although improvements have certainly been made across
the years, our results suggest that much work remains to
make universal discussions of fertility and referral for FP
interventions feasible across institutions. Areas of focus for
improving care include mandating documentation of dis-
cussions and widely disseminating the most current risk
stratification models and intervention guidelines to maxi-
mize the provision of standardized care.

AFFILIATIONS
1Center for Cancer and Blood Disorders, Connecticut Children’s Medical
Center, Hartford, CT
2University of Connecticut School of Medicine, Farmington, CT
3Aflac Cancer and Blood Disorders Center at Children’s Healthcare of
Atlanta, Atlanta, GA
4Department of Pediatrics, Emory University School of Medicine, Atlanta,
GA
5Division of Medical Ethics, Departments of OB-GYN, Population Health,
Grossman School of Medicine, New York University, New York, NY
6Memorial Sloan Kettering Cancer Center, New York, NY
7Cancer and Blood Disease Institute, Children’s Hospital, Los Angeles,
CA
8USC Norris Comprehensive Cancer Center, University of Southern
California, Los Angeles, CA

9Keck School of Medicine, University of Southern California, Los
Angeles, CA
10Division of Pediatric Allergy, Immunology and Bone Marrow Transplant,
University of California San Francisco, San Francisco, CA
11Department of Pediatrics, Baylor College of Medicine, Texas Children’s
Cancer and Hematology Centers, Houston, TX
12Center for Cancer and Blood Disorders, Children’s National,
Washington, DC
13Division of Reproductive Endocrinology and Infertility, Department of
Obstetrics, Gynecology and Reproductive Sciences, University of
California, San Diego, CA
14Clinical Research and Public Health Sciences Divisions, Fred
Hutchinson Cancer Center, Seattle, WA
15Division of Pediatric Hematology and Oncology, Weill Cornell Medicine,
New York, NY

JCO Oncology Practice e555

Fertility Preservation Practices in Pediatric Oncology



CORRESPONDING AUTHOR
Natasha N. Frederick, MD, MPH, Center for Cancer and Blood Disorders,
CT Children’s Medical Center, 282 Washington St, Hartford, CT 06106;
e-mail: nfrederick@connecticutchildrens.org

EQUAL CONTRIBUTION
E.J.C. and J.L. contributed equally as cosenior authors to this work.

PRIOR PRESENTATION
Presented in the current manuscript were presented in poster abstracts at
the American Society of Clinical Oncology Annual Meeting 2019,
Chicago, IL.

SUPPORT
Supported by the Children’s Oncology Group under the National
Cancer Institute of the National Institutes of Health award numbers
(U10CA180886 and UG1 CA189955). This research was funded in part
through the NIH/NCI Cancer Center Support Grants (P30 CA008748 and
P30 CA015704). The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National
Institutes of Health.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/OP.22.00349.

AUTHOR CONTRIBUTIONS
Conception and design: Natasha N. Frederick, James L. Klosky, Lillian
Meacham, Gwendolyn P. Quinn, Joanne F. Kelvin, Brooke Cherven, David
R. Freyer, Christopher C. Dvorak, Julienne Brackett, Sameeya Ahmed-
Winston, Elyse Bryson, Eric J. Chow, Jennifer Levine
Financial support: Eric J. Chow
Administrative support: Eric J. Chow,
Provision of study materials or patients: Eric J. Chow
Collection and assembly of data: Natasha N. Frederick, James L. Klosky,
Gwendolyn P. Quinn, Julienne Brackett, Sameeya Ahmed-Winston, Eric
J. Chow, Jennifer Levine
Data analysis and interpretation: Natasha N. Frederick, James L. Klosky,
Lillian Meacham, Gwendolyn P. Quinn, Brooke Cherven, David R. Freyer,
Christopher C. Dvorak, Julienne Brackett, Sameeya Ahmed-Winston, H.
Irene Su, Eric J. Chow, Jennifer Levine
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

REFERENCES
1. Coccia PF, Pappo AS, Beaupin L, et al: Adolescent and Young Adult Oncology, Version 2.2018, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr

Canc Netw 16:66-97, 2018

2. Practice Committee of the American Society for Reproductive Medicine: Fertility preservation in patients undergoing gonadotoxic therapy or gonadectomy: A
committee opinion. Fertil Steril 112:1022-1033, 2019

3. Klipstein S, Fallat ME, Savelli S, et al: Fertility preservation for pediatric and adolescent patients with cancer: Medical and ethical considerations. Pediatrics 145:
e20193994, 2020

4. Oktay K, Harvey BE, Partridge AH, et al: Fertility preservation in patients with cancer: ASCO Clinical Practice Guideline Update. J Clin Oncol 36:1994-2001,
2018

5. Algarroba GN, Sanfilippo JS, Valli-Pulaski H: Female fertility preservation in the pediatric and adolescent cancer patient population. Best Pract Res Clin Obstet
Gynaecol 48:147-157, 2018

6. Halpern JA, Das A, Faw CA, et al: Oncofertility in adult and pediatric populations: Options and barriers. Transl Androl Urol 9:S227-S238, 2020

7. Shetty G, Mitchell JM, Meyer JM, et al: Restoration of functional sperm production in irradiated pubertal rhesus monkeys by spermatogonial stem cell
transplantation. Andrology, 8:1428-1441, 2020

8. Vesali S, Navid B, Mohammadi M, et al: Little information about fertility preservation is provided for cancer patients: A survey of oncologists’ knowledge, attitude
and current practice. Eur J Cancer Care (Engl) 28:e12947, 2019

9. Lampic C, Wettergren L: Oncologists’ and pediatric oncologists’ perspectives and challenges for fertility preservation. Acta Obstet Gynecol Scand 98:598-603,
2019

10. Frederick NN, Recklitis CJ, Blackmon JE, et al: Sexual dysfunction in young adult survivors of childhood cancer. Pediatr Blood Cancer 63:1622-1628, 2016

11. Benedict C, Thom B, N Friedman D, et al: Young adult female cancer survivors’ unmet information needs and reproductive concerns contribute to decisional
conflict regarding posttreatment fertility preservation. Cancer 122:2101-2109, 2016

12. Taylor JF, Ott MA: Fertility preservation after a cancer diagnosis: A systematic review of adolescents’, parents’, and providers’ perspectives, experiences, and
preferences. J Pediatr Adolesc Gynecol 29:585-598, 2016

13. Deshpande NA, Braun IM, Meyer FL: Impact of fertility preservation counseling and treatment on psychological outcomes among women with cancer: A
systematic review. Cancer 121:3938-3947, 2015

14. Armstrong GT, Chen Y, Yasui Y, et al: Reduction in late mortality among 5-year survivors of childhood cancer. N Engl J Med 374:833-842, 2016

15. Frederick NN, Klosky JL, Meacham LR, et al: Infrastructure of fertility preservation services for pediatric cancer patients: A report from the Children’s Oncology
Group. JCO Oncol Pract 18:e325-e333, 2022

16. Jayasuriya S, Peate M, Allingham C, et al: Satisfaction, disappointment and regret surrounding fertility preservation decisions in the paediatric and adolescent
cancer population. J Assist Reprod Genet 36:1805-1822, 2019

17. Benedict C, Thom B, Friedman DN, et al: Fertility information needs and concerns post-treatment contribute to lowered quality of life among young adult female
cancer survivors. Support Care Cancer 26:2209-2215, 2018

18. Lehmann V, KeimMC, Nahata L, et al: Fertility-related knowledge and reproductive goals in childhood cancer survivors: Short communication. HumReprod 32:
2250-2253, 2017

19. Lehmann V, Chemaitilly W, Lu L, et al: Gonadal functioning and perceptions of infertility risk among adult survivors of childhood cancer: A report from the St
Jude Lifetime Cohort study. J Clin Oncol 37:893-902, 2019

20. Lewin J, Ma JMZ, Mitchell L, et al: The positive effect of a dedicated adolescent and young adult fertility program on the rates of documentation of therapy-
associated infertility risk and fertility preservation options. Support Care Cancer 25:1915-1922, 2017

21. Quinn GP, Block RG, Clayman ML, et al: If you did not document it, it did not happen: Rates of documentation of discussion of infertility risk in adolescent and
young adult oncology patients’ medical records. JCO Oncol Pract 11:137-144, 2015

e556 © 2023 by American Society of Clinical Oncology Volume 19, Issue 4

Frederick et al

mailto:nfrederick@connecticutchildrens.org
https://ascopubs.org/doi/full/10.1200/op.22.00349


22. Stein DM, Victorson DE, Choy JT, et al: Fertility preservation preferences and perspectives among adult male survivors of pediatric cancer and their parents.
J Adolesc Young Adult Oncol 3:75-82, 2014

23. Hudson JN, Stanley NB, Nahata L, et al: New promising strategies in oncofertility. Expert Rev Qual Life Cancer Care 2:67-78, 2017

24. Oktay K, Harvey BE, Loren AW: Fertility preservation in patients with cancer: ASCO Clinical Practice Guideline Update Summary. JCO Oncol Pract 14:381-385,
2018

25. Martinez F: Update on fertility preservation from the Barcelona International Society for Fertility Preservation-ESHRE-ASRM 2015 expert meeting: Indications,
results and future perspectives. Hum Reprod 32:1802-1811, 2017

26. Taylan E, Oktay KH: Current state and controversies in fertility preservation in women with breast cancer. World J Clin Oncol 8:241-248, 2017

27. Ross JA, Severson RK, Pollock BH, et al: Childhood cancer in the United States: A geographical analysis of cases from the Pediatric Cooperative Clinical Trials
groups. Cancer 77:201-207, 1996

28. Lehmann V, Kutteh WH, Sparrow CK, et al: Fertility-related services in pediatric oncology across the cancer continuum: A clinic overview. Support Care Cancer
28:3955-3964, 2020

29. Abdel-Razeq N, Ammar K, Mahadeen A, et al: Fertility counseling and sperm banking among adolescents and adults treated for cancer with curative intent in a
developing country. Support Care Cancer 28:3915-3919, 2020

30. Yasmin E, Mitchell R, Lane S: Preservation of fertility in teenagers and young adults treated for haematological malignancies. Lancet Haematol 8:e149-e160,
2021

31. Quinn GP, Vadaparampil ST, Bell-Ellison BA, et al: Patient-physician communication barriers regarding fertility preservation among newly diagnosed cancer
patients. Soc Sci Med 66:784-789, 2008

32. Rowell EE, Lautz TB, Lai K, et al: The ethics of offering fertility preservation to pediatric patients: A case-based discussion of barriers for clinicians to consider.
Semin Pediatr Surg 30:151095, 2021

33. Hoffman A, Crocker L, Mathur A, et al: Patients’ and providers’ needs and Preferences when considering fertility preservation before cancer treatment:
Decision-making needs assessment. JMIR Form Res 5:e25083, 2021

34. Mulder RL, Font-Gonzalez A, van Dulmen-den Broeder E, et al: Communication and ethical considerations for fertility preservation for patients with childhood,
adolescent, and young adult cancer: Recommendations from the PanCareLIFE Consortium and the International late effects of childhood cancer guideline
harmonization group. Lancet Oncol 22:e68-e80, 2021

35. Heidi Mertes HaGP: Ethical considerations of fertility preservation, in MGaP Patrizio (ed): Female and Male Fertility Preservation. Cham, Switzerland, Springer,
2022

36. Meacham LR, Burns K, Orwig KE, et al: Standardizing risk assessment for treatment-related gonadal insufficiency and infertility in childhood adolescent and
young adult cancer: The pediatric initiative network risk stratification system. J Adolesc Young Adult Oncol 9:662-666, 2020

37. Mulder RL, Font-Gonzalez A, Green DM, et al: Fertility preservation for male patients with childhood, adolescent, and young adult cancer: Recommendations
from the PanCareLIFE Consortium and the International Late Effects of Childhood Cancer Guideline Harmonization Group. Lancet Oncol 22:e57-e67, 2021

38. Mulder RL, Font-Gonzalez A, Hudson MM, et al: Fertility preservation for female patients with childhood, adolescent, and young adult cancer: Recom-
mendations from the PanCareLIFE Consortium and the International Late Effects of Childhood Cancer Guideline Harmonization Group. Lancet Oncol 22:
e45-e56, 2021

39. Saraf AJ, Stanek J, Audino A, et al: Examining predictors and outcomes of fertility consults among children, adolescents, and young adults with cancer. Pediatr
Blood Cancer 65:e27409, 2018

40. Moravek MB, Appiah LC, Anazodo A, et al: Development of a pediatric fertility preservation program: A report from the Pediatric Initiative Network of the
Oncofertility Consortium. J Adolesc Health 64:563-573, 2019

41. Kelvin JF, Reinecke J: Institutional approaches to implementing fertility preservation for cancer patients. Adv Exp Med Biol 732:165-173, 2012

42. Sena LA, Sedhom R, Scott S, et al: Trainee-led quality improvement project to improve fertility preservation counseling for patients with cancer. JCO Oncol Pract
18:e403-e411, 2022

43. Dorfman CS, Stalls JM, Mills C, et al: Addressing barriers to fertility preservation for cancer patients: The role of Oncofertility patient navigation. J Oncol Navig
Surviv 12:332-348, 2021

44. Zwingerman R, Melenchuk K, McMahon E, et al: Expanding urgent oncofertility services for reproductive age women remote from a tertiary level fertility centre
by use of telemedicine and an on-site nurse navigator. J Cancer Educ 35:515-521, 2020

45. Frederick NN, Fine E, Michaud A, et al: Pediatric hematology and oncology fellow education in sexual and reproductive health: A survey of fellowship program
directors in the United States. Pediatr Blood Cancer 67:e28245, 2020

46. Williams DH: Sperm banking and the cancer patient. Ther Adv Urol 2:19-34, 2010

47. Eiser C, Arden-Close E, Morris K, et al: The legacy of sperm banking: How fertility monitoring and disposal of sperm are linked with views of cancer treatment.
Hum Reprod 26:2791-2798, 2011

48. Gianaroli L, Racowsky C, Geraedts J, et al: Best practices of ASRM and ESHRE: A journey through reproductive medicine. Hum Reprod 27:3365-3379, 2012

49. Moore HC, Unger JM, Phillips KA, et al: Goserelin for ovarian protection during breast-cancer adjuvant chemotherapy. N Engl J Med 372:923-932, 2015

50. Lambertini M, Poggio F, Levaggi A, et al: Protecting ovaries during chemotherapy through gonad suppression: A systematic review and meta-analysis. Obstet
Gynecol 126:901, 2015

51. Leonard RCF, Adamson DJA, Bertelli G, et al: GnRH agonist for protection against ovarian toxicity during chemotherapy for early breast cancer: The Anglo Celtic
group OPTION trial. Ann Oncol 28:1811-1816, 2017

52. Demeestere I, Brice P, Peccatori FA, et al: No evidence for the benefit of gonadotropin-releasing hormone agonist in preserving ovarian function and fertility in
lymphoma survivors treated with chemotherapy: Final long-term report of a prospective randomized trial. J Clin Oncol 34:2568-2574, 2016

n n n

JCO Oncology Practice e557

Fertility Preservation Practices in Pediatric Oncology



AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Fertility Preservation Practices at Pediatric Oncology Institutions in the United States: A Report From the Children’s Oncology Group

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/op/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Gwendolyn P. Quinn

Research Funding: Pfizer (Inst)

Christopher C. Dvorak

Consulting or Advisory Role: Alexion Pharmaceuticals, Omeros, Jazz
Pharmaceuticals
Research Funding: Jasper Therapeutics

Julienne Brackett

Research Funding: Bristol Myers Squibb

Sameeya Ahmed-Winston

Speakers’ Bureau: Jazz Pharmaceuticals

Eric J. Chow

Research Funding: Abbott

Jennifer Levine

Stock and Other Ownership Interests: UMotif

No other potential conflicts of interest were reported.

e558 © 2023 by American Society of Clinical Oncology Volume 19, Issue 4

Frederick et al

http://www.asco.org/rwc
https://ascopubs.org/op/authors/author-center
https://openpaymentsdata.cms.gov/

	Fertility Preservation Practices at Pediatric Oncology Institutions in the United States: A Report From the Children's Onco ...
	INTRODUCTION
	METHODS
	Fertility Survey
	Data Analyses

	RESULTS
	Practices for Female Patients
	Fertility-risk discussions.
	SOC FP referrals.
	OTC.

	Practices for Male Patients
	Fertility risk discussions.
	FP options.
	TTC.

	Comparison of Practices for Females Versus Males
	Non–evidence-based FP practices.


	DISCUSSION
	REFERENCES
	opopOPJCO Oncology PracticeJ Onc Prac2688-15272688-1535Wolters Kluwer HealthOP.22.0034910.1200/OP.22.00349Original Contribu ...

	op.22.00349ReCAP.pdf
	Fertility Preservation Practices at Pediatric Oncology Institutions in the United States: A Report From the Children's Onco ...




