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Background

The Royal Women’s Hospital (RWH) is proud to lead the development of a clinical reference document for fertility
preservation (FP) in children, adolescents, and young adults facing cancer treatment. RWH has a proud history of
leadership in reproductive care, including the first dedicated reproductive service in the 1970s and Australia’s first IVF
pregnancy and birth. Building on this legacy, this reference document reaffirms the Women’s role as a leader in
fertility preservation, ensuring that children, adolescents, and young adults across the state have access to safe,
equitable, and future-focused care.

Fertility is a deeply important aspect of survivorship yet remains an unmet need for many patients and families at the
time of diagnosis. Internationally, it is recognised as best practice to provide timely, clear information about the
potential risk of infertility from gonadotoxic therapy, particularly when treatment is given with curative intent.

In line with the Australasian Oncofertility Charter, RWH is committed to ensuring consistent, evidence-based fertility
information and care is offered early in the treatment journey. By setting this benchmark, RWH aims to reduce
variation in practice and ensure that all patients-regardless of age, gender, cultural background, sexual orientation,
education, disability or socioeconomic status- have equitable access to fertility preservation.

This reference document has been designed as a practical resource for clinicians across Australia, providing tools,
pathways, and key messages to support fertility discussions. They will be particularly valuable for clinicians working in
hospitals and services where fertility preservation pathways are not yet established, including rural and regional areas.
While recommendations are outlined, decisions must remain individualised, guided by clinical judgement, treatment
safety, and the preferences of patients and families.

As technologies evolve and new evidence emerges, this document will continue to be updated, shaped by feedback
from patients, families, clinicians and scientists, to ensure it remains relevant and responsive to the needs of those it
serves.
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Impact of Cancer Treatment on Fertility

As prognosis improves in high income countries for children, adolescents and young adults, fertility has become
increasingly important as a long-term survivorship consideration. As such, fertility preservation (FP) is now recognised
as an essential component of comprehensive supportive care.

Female pregnancy and live-birth outcomes

Key considerations for clinicians

e Chemotherapy: Alkylating agents are among the most gonadotoxic. Multi-agent regimens, especially when
combined with platinum compounds, further increase risk®.

e Radiotherapy: Pelvic, abdominal, or total body irradiation can damage both ovaries and uterus, with high risk
of ovarian failure and adverse obstetric outcomes sequelae (e.g. preterm birth, foetal growth restriction, low
birthweight)?.

e  HSCT / TBI: Conditioning regimens with high-dose chemotherapy * total body irradiation carry a very high
risk of gonadal damage and subsequent premature ovarian insufficiency (POI), even in reduced-intensity
protocols3.

Ovarian function (female/adolescents)

e Premature ovarian insufficiency (POI): The likelihood of POl increases with cumulative gonadotoxic dose and
older patient age at exposure, as baseline follicular reserve declines with age. Ovaries are sensitive to
chemotherapy and radiotherapy, and damage may manifest either immediately after treatment or may
become evident over time as the remaining follicular pool is depleted®. POl is a well-recognised long-term
sequela in female cancer survivors®.

o Age and dose effect: The risk of ovarian failure increases with higher cumulative gonadotoxic doses, while
the influence of patient age becomes more significant in adults due to reduced baseline follicular reserve.
Among adolescents, similar gonadotoxic exposures (e.g. between 14- and 18-year-olds) confer comparable
risk; however, even modest radiation exposure may still compromise ovarian function®.

e Biomarkers- Anti-Miillerian Hormone (AMH) and ovarian reserve: AMH is widely used to monitor ovarian
reserve in adults and reflects both short- and long-term follicular damage following gonadotoxic therapy. In
adolescents, AMH interpretation requires caution. Although longitudinal data show that individuals tend to
track consistently along AMH percentiles through puberty, absolute values vary widely and validated age-
specific clinical reference ranges are lacking’. Therefore, AMH should not be used in isolation to predict
future fertility or likelihood of live birth. A baseline (pre-treatment) level may assist interpretation of post-
treatment trends, but AMH remains only one part of the overall assessment®.

e Residual risk despite lower risk treatment protocols: Even in lower risk gonadotoxic treatment protocols or
when radiation is required but is not directly targeted to the pelvic or abdominal area (e.g. total body
irradiation [TBI], or incidental scatter to the pelvis), there remains a measurable risk of diminished ovarian
reserve or early reproductive decline®.

e Surgery:
Certain oncologic surgeries may directly or indirectly impact fertility potential:

o Oophorectomy, salpingo-oophorectomy: Removal of one or both ovaries eliminates or reduces
ovarian reserve.
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o Hysterectomy: Precludes future gestation and may disrupt ovarian perfusion if concurrent vascular
compromise occurs.

Factors informing fertility-risk counselling

Although absolute dose cut-offs for predicting POI are not established, the following treatment exposures are known

to elevate ovarian risk and should guide counselling discussions:

Pelvic radiation alone can result in gonadal failure, even without concurrent chemotherapy, due to the high
radiosensitivity of ovarian tissue.

Combined exposures- such as pelvic radiation with alkylating agents- further amplify the risk of POI.

Risk rises steeply with increasing cumulative or mean ovarian radiation dose.

Higher cumulative cyclophosphamide equivalent dose (CED) increases POl risk; risk stratification should
integrate CED, radiation location and dose, and patient age.

HSCT with TBI should be framed as a high-risk exposure.

Although cranial irradiation does not damage the ovaries directly, it can disrupt hypothalamic-pituitary
function, leading to central hypogonadism. Assessment of endocrine axis integrity is therefore important
when counselling about reproductive outcomes.

Testicular function (male/adolescents)

Chemotherapy: Alkylating agents and platinum compounds (cisplatin/carboplatin) (see table 2) are
gonadotoxic in a dose-dependent manner. Higher CED and cumulative platinum exposure are associated with
persistent oligospermia/azoospermia; recovery is unlikely at very high doses® 1%,

Radiotherapy sensitivity: Spermatogenesis is highly radiosensitive. Testicular scatter doses as low as 0.1-2Gy
can cause prolonged azoospermia, with risk of permanent sterility rising with higher doses. Leydig cells are
relatively radio-resistant; testosterone deficiency risk increases from ~12 Gy and becomes more common at
higher exposures??.

Cranial irradiation & endocrine axis: Cranial radiotherapy does not cause direct gonadotoxicity and is
therefore not an indication for fertility preservation on its own. However, it can disrupt the hypothalamic—
pituitary-gonadal axis, leading to reduced gonadotropin secretion and secondary (central) hypogonadism.
This endocrine disruption may compound fertility effects in patients who also receive gonadotoxic
chemotherapy or pelvic/abdominal radiation®?.

Haematopoietic stem cell transplantation (HSCT/BMT):

Conditioning regimens for HSCT- particularly those involving total body irradiation (TBI) or high-dose
alkylating agents- carry a very high risk of irreversible infertility3. Reduced-intensity regimens lessen but do
not eliminate this risk.

Surgery:
Certain oncologic surgeries may directly or indirectly impact fertility potential:
o Retroperitoneal Lymph Node Dissection (RPLND): May cause ejaculatory dysfunction (retrograde or
anejaculation); nerve-sparing techniques substantially reduce risk.
o Orchidectomy: Removes functional testicular tissue, increasing reliance on the contralateral testis;
pre-treatment sperm banking should be discussed*3.

Practical thresholds for counselling:

Fertility counselling for male survivors should integrate:
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e Testicular radiation exposure (direct or scatter).
e Endocrine axis integrity after cranial RT.

e  HSCT/BMT exposure.

e  Surgical history (RPLND, orchidectomy).

These domains collectively determine the likelihood of spermatogenic recovery and the need for endocrine follow-up.

Risk Stratification for Gonadotoxity and Infertility

Predicting long-term infertility following cancer treatment remains complex. Risk assessment is limited by
heterogeneous treatment exposures, differences in individual gonadal reserve, and the lack of large-scale longitudinal
outcome data®. Consequently, current frameworks cannot yet provide precise percentage-based risk estimates.

Contemporary models primarily draw on consensus-based frameworks, including international clinical practice
guidelines developed by the PanCareLIFE Consortium and the International Late Effects of Childhood Cancer Guideline
Harmonization Group?®® building on earlier work that linked cumulative treatment exposures to fertility outcomes.
Importantly, risk stratification should always align with the referring unit’s protocols and policies to ensure
consistency, patient safety, and compliance with clinical governance standards.

These frameworks stratify gonadotoxic risk into three categories:

e  Minimally increased risk
e Significantly increased risk
e High-level increased risk

This terminology replaces the traditional low-moderate-high risk model, reflecting recognition that self-reported
fertility outcomes underestimate true gonadal toxicity and that risk varies by age, sex, and treatment combination.
The field is evolving: historically, major paediatric cooperative groups such as the Children’s Oncology Group (COG)
adopted adult-based ASCO recommendations, but more recent international efforts (e.g. PanCareLIFE/IGHG) have
developed paediatric- and AYA-specific guidance to better reflect developmental and treatment-related differences®”.

Table 1. Cyclophosphamide Equivalent Dose (CED) Thresholds

Patient group Minimally Increased Risk | Significantly Increased Risk High-level Increased Risk*
CED 2 8-12 2+ oth
Females — Prepubertal CED < 8 g/m? .g/m +other CED 212 g/m?
gonadotoxm exposures
Females — Postpubertal CED< 4 g/m? CED 4-8 g/m? CED > 8 g/m?
Males — Prepubertal &
CED < 4 g/m? CED >4 g/m? ** CED >4 g/m?
Postpubertal e/ e/ ¢/

*HSCT + TBI, Myeloablative and Reduced intensity regiments in addition to Alkylator will be deemed high-level increased risk for all
patients.

**Cisplatin >500mg/m2 and RPLND deemed as significantly increased risk for males.

CED Calculator — CRISP Fertility Preservation — CRISP
CED calculators
https://oncofertilityrisk.com/en/ced- https://oncofertilityrisk.com/en/infertility/
calculator/
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Table 2. Example of a Risk Stratification Table

Risk Category | Treatment/Condition | Female Risk Level | Male Risk Level | Recommendations
Fertility preservation should be
Alkylating agents considered based on cumulative
(cyclophosphamide (as per . L exposure. Risk varies by CED; see Table 1
. . High risk High risk . i
Chemotherapy table 1), ifosfamide (dose = & for threshold guidance. FP is strongly
dependent), busulfan) recommended for patients who reach
high-risk CED levels*
Platinum compounds L . s . Consider fertility preservation options
Chemotherapy (cisplatin, carboplatin) Significant risk Significant risk based on cumulative dose
Chemotherapy Anthracyclines (doxorubicin) Minimal risk Minimal risk Discuss potential risks; preservation may
not be necessary
. - Fertility preservation strongly
Total body irradiation High risk High risk
Radiation Y g . recommended before treatment
S ) ) L S s Fertili i |
Radiation** Abdominal/pelvic radiation High risk High risk ertility preservation strongly
recommended before treatment
Both: Counsel regarding potential
hypothalamic-pituitary dysfunction.
Cranial irradiation alone is not an
Radiation** Cranial radiation High risk*** High risk*** oo . ]
= e indication for fertility preservation but
may impact pubertal development and
long-term endocrine function.
Surgery Bilateral ophorectomy High risk NA Consider ovar.lan tissue .cryopreservat|on
if appropriate
W - it
Surgery Bilateral orchiectomy NA High risk Sperm banking p|.'|or to surgery
possible
. L . . . Discuss fertility preservation options
Surgery Unilateral gonadectomy Significant risk Significant risk
based on extent of surgery
Conditioning regimens (high L L Fertility preservation strongly
: High risk High risk
HSCT/BMT dose alkylating agents * TBI) Bl en recommended before treatment

* See CED threshold table
** RT cut-offs have a lot of variation in the literature.
*** High of gonadotoxicity

Preparing for a Fertility Consultation

Role of Health Professionals

Delivering fertility information to children, adolescents, and families is recognised as a clinical responsibility and,may
present complex communication challenges in some circumstances. Where uncertainty exists, clinicians should seek
support from the (Royal Women’s Hospital (RWH) FP team or collaborate with an experienced colleague.

Please see: Navigating Fertility Conversations: Ethical Guidance on Tissue Preservation for Clinicians in Paediatric and
Adolescent Oncology for further details on how to manage FP discussions.

Who Should Be Present?

e Parents/guardians should always be included in discussion with patients under 18 years of age.

e Young people should be engaged in a developmentally appropriate way, respecting their preferences for
privacy and autonomy. Private conversations with adolescents should be prioritised and offered, to ensure
their rights to privacy away from parents/guardians is upheld (e.g. private conversations for pubertal boys
considering sperm collection).

e Including psychosocial support staff may enhance family coping and decision-making.
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Where a patient is over 18, it is recommended a support person is brought to the discussion to assist with
absorbing new information, as these conversations can sometimes feel overwhelming for the patients.

Key Preparation Considerations

FP discussions should be tailored to the individual’s medical, developmental, and psychosocial context. Key factors to
consider include:

Age, pubertal status, and developmental stage: Determine eligibility and appropriate FP options.

Cognitive capacity, psychosocial wellbeing, and current health status: Assess readiness for decision-making
and procedural suitability.

Cultural and linguistic background: Ensure culturally sensitive communication and use of interpreters where
required.

Prior knowledge and expectations: Explore family and patient understanding of fertility risks and clarify
misconceptions.

Clinical preparation: Review imaging, pathology, and clinical notes before consultation to identify feasible FP
options.
o Provide clear, evidence-based recommendations suited to the patient’s diagnosis and treatment
plan.

Discuss options: Explain the range of FP options available and their relative efficacy, timing, and risks.
o GnRH Agonist - outline efficacy limitations and appropriate indications (please see FP principles for
females’ section).
Oocyte collection- assess feasibility based on treatment urgency and timing constraints.
Ovarian Tissue Cryopreservation (OTC)/Testicular Tissue Cryopreservation (TTC) - consider surgical
accessibility and potential contraindications (e.g presence of tumour or metastasis).

Equity and inclusion: FP discussions should include all eligible patients; do not exclude families based on
perceived prognosis, gender, age, or cultural background.

Timing and Documentation

Fertility discussions should occur before initiation of gonadotoxic treatment wherever possible and be
revisited if treatment plans change or, after completion of therapy.

Where possible, fertility discussions should be separated from the initial delivery of the cancer diagnosis.
Families report greater ability to process complex information and engage in shared decision-making when
conversations are staged.

Discussions should be documented in the Electronic Medical Record (EMR), and families provided with
written resources for reference, including access to patient decision aids.

Fertility Consultation Discussion Points

Infertility Risk

Communicate individual risk based on diagnosis and treatment, even if minimal or unknown (e.g.newer
targeted or immunotherapies).

Clarify whether there is sufficient time before commencing treatment to allow for fertility preservation, to
ensure there is no delay to treatment.
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e Outline implications of proceeding without fertility intervention.

Fertility Preservation Options

e Tailor counselling to diagnosis, pubertal stage, and treatment plan.

e Distinguish between standard (oocyte cryopreservation) and experimental (TTC) or innovative (OTC) options.

e  Explain risks, benefits, and limitations of each approach. Escalate complex cases to a multidisciplinary

meeting if any potential complications, uncertainty, or ethical dilemmas arise regarding fertility preservation.

Communication Principles

e Provide information confidentially and sensitively, particularly regarding reproductive health and

development.

e Reinforce information with written resources.

e Allow space for adolescents to have one-on-one conversations with the clinician, where appropriate, to

uphold their privacy on sensitive matters such as puberty or other personal issues.

e Involve the oncofertility team where additional expertise is needed.

e Where applicable, ensure patient privacy is respected. For example, ask whether the patient is comfortable

discussing fertility preservation topics in the presence of family members or support persons before

beginning the discussion.

Ethical and Psychosocial Considerations

Table 4. Clinical Considerations for FP Discussions

Clinical Considerations for FP Discussions

Oncologic [FP counselling and discussions are recommended for all patients (irrespective of risk).
Treatment [Referral for specialised counselling and procedures for high risk patients.
Age There is no absolute exclusion for fertility preservation; all children should be considered where
clinically appropriate.
Prognosis FP in patients where curative intent is not achievable/applicable is highly complex ethically and requires
individual/ case-by-case discussion.
Timing and feasibility are key considerations in paediatric and adolescent oncology fertility preservation.
For most prepubertal and early pubertal patients, OTC is the only suitable option, as oocyte
cryopreservation requires pubertal maturity and hormonal stimulation. In these younger cohorts,
urgent treatment timelines further support the use of OTC. Efficacy and ethical considerations around
Priority ovarian stimulation for oocyte freezing for post-pubertal girls, particularly within the AYA category,
Groups should be assessed by fertility specialists. Challenges related to ovarian reserve, egg maturity, and the
introduction of transvaginal ultrasounds present additional challenges for this group.
For prepubertal boys, TTC is the only available option. Due to its experimental nature, TTC is prioritised
but assessed on a case-by-case basis.
Safety & |Patients must meet standard procedural requirements. Fertility preservation should not delay oncologic
Feasibility [treatment, and any potential impact on treatment timing must be discussed with the treating oncologist
FP may be possible after completion of initial/induction chemotherapy cycles or primary treatment if
the patient is clinically stable and the risk of malignant contamination may have been significantly
reduced. The interval from previous chemotherapy should be as long as clinically feasible to allow
Interval FP  [physiological recovery; however, the timing of any FP procedure must be determined in coordination

with the treating oncology team and should not compromise the planned cancer treatment schedule.

OTC/TTC are generally approached with caution with diagnosis with a high risk for potential malignancy

contamination, such as acute leukaemia and Burkitt lymphoma. However, tissue collection may be
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considered in selected patients, as emerging tissue processing technologies continue to reduce these
risks. FP is recommended to be revisited post-treatment if it was initially contraindicated.

Note: Please refer to the Navigating Fertility Conversations: Ethical Guidance on Tissue Preservation for Clinicians in Paediatric and Adolescent
Oncology for further information
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RWH Fertility Preservations Principles for Males

Background and Pubertal Assessment
Fertility risk and FP approaches depend on pubertal status:

e  Prepubertal males, (Tanner stages I-Il) cannot produce sperm. For this group, Testicular Tissue
Cryopreservation (TTC) is currently the only available option. TTC involves cryopreserving testicular tissue
which contains spermatogonial stem cells, but remains experimental, with no human live births yet
reported®.

e  Peripubertal males, (Tanner stage Il-lIl) are in a transitional phase in which spermatogenesis has begun but
may not yet be sufficient to produce mature sperm, even though semen production may have commenced.
Pubertal assessment should include testicular volume measurement (using an orchidometer) and secondary
sexual characteristics. Fertility preservation options depend on the degree of maturation. If mature sperm
are present in the ejaculate, standard semen cryopreservation can be attempted. If semen collection is
unsuccessful or no sperm are detected, experimental approaches such as testicular tissue cryopreservation
(TTC) may be considered, and sperm may be extracted if found and frozen®>.

e Postpubertal males (Tanner stage IlI-V, or those producing mature sperm) are eligible for established,
standard-of-care FP method of semen cryopreservation. Where semen collection is not possible, sperm
retrieval techniques such as testicular sperm extraction (TESE) or testicular sperm aspiration (TESA) under
local or general anaesthetic can be performed?>.

This tiered framework- standard-of-care interventions for postpubertal males and experimental protocols for
prepubertal males- forms the basis of current clinical recommendations internationally®. The model ensures equity,
consistency, and transparency when counselling families about both proven and investigational FP options.

Semen Cryopreservation

Purpose & Current Status
Semen cryopreservation is the standard and most effective fertility preservation method for postpubertal males. It
involves collecting and freezing ejaculated sperm prior to gonadotoxic treatment.

Despite being standard of care, uptake among adolescent/AYA males is inconsistent. Adolescent-specific barriers
include developmental stage and embarrassment, need for parent involvement/consent, cultural or religious concerns
about masturbation, potentially limited privacy/inpatient logistics, and the effects of the acute illness (which include
suppression of spermatogenesis). Family-centred counselling and structured pathways increase banking attempts?’.

Efficacy & Outcomes

Cryopreserved sperm has been successfully used in assisted reproductive technologies (ART) for decades, with
documented live births even after more than 28 years of storage!®. Viability can be variable dependent on sperm
source, pre-freeze quality, viability assessment method, but can be as high as 90%, as low as 60%°, but complete loss
of sperm after thaw is rare.

Furthermore, structured and early fertility counselling significantly increases uptake and reduces decisional regret
among survivors and their families.

Indications

Semen cryopreservation is recommended for all post-pubertal males at risk of impaired fertility due to gonadotoxic
therapy, including chemotherapy and radiotherapy used as conditioning for haematopoietic stem cell transplantation
(HSCT).

e  Multiple samples are encouraged when feasible, as higher sperm counts improve future ART options.
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e Even a single good-quality sample can support multiple ART cycles and is often sufficient for future use.
Additional samples are beneficial when time allows.

e Urgent situations (e.g. when treatment must begin immediately) should still prompt at least one attempt at
semen collection.

Testicular Sperm Extraction/Aspiration (TESE/TESA)

Purpose & Current Status

For postpubertal males who cannot provide an ejaculate due to illness, psychosocial distress, or azoospermia, TESE
and TESA are established surgical fertility preservation methods. These procedures retrieve sperm directly from the
testicle, or if tissue was collected, sperm can be extracted from the testicular tissue for cryopreservation. Unlike TTC,
TESE/TESA are routine techniques, and there have been many reports confirming successful live births using surgically
retrieved sperm?,

Safety & Outcomes

Surgical sperm retrieval is generally safe when performed by trained general surgeons, fertility specialists, and
urologists, with low complication rates. Retrieval success depends on the underlying testicular function and prior
treatment exposures. Meta-analyses report sperm retrieval rates of 30-60 % among azoospermic cancer survivors,
with assisted reproduction outcomes- via ICSI- comparable to non-oncological populations®.

Indications
TESE/TESA may be considered for:

e  Postpubertal males unable to provide semen samples through ejaculation.

e Patients with persistent azoospermia on serial semen analysis.

e Cases where urgent treatment is required and an ejaculate cannot be obtained in the available timeframe,
after at least one supported attempt at semen collection.

Ethical & Practical Considerations

Although effective, TESE requires general anaesthesia and surgical expertise, whereas, TESA can be done with local
anaesthetic in the adult population, which may minimise delays in urgent oncology settings. For adolescents, TESA is
typically completed in conjunction with another procedure under GA. Families should be counselled that retrieval
rates vary depending on individual factors and prior gonadotoxic exposure. Retrieved sperm quantities are often
limited, restricting their use to ICSI rather than conventional in vitro fertilisation (IVF)?L.

Testicular Tissue Cryopreservation (TTC): Purpose, Current Status and Global
Perspectives

TTC is currently the only FP method available for prepubertal boys who are unable to produce sperm prior to
undergoing gonadotoxic therapy. The procedure involves harvesting and cryopreserving testicular tissue containing
spermatogonial stem cells (SSCs), with the aim of assisting fertility in adulthood through future technologies such as
reimplantation??.

Despite increasing global adoption, TTC remains experimental, meaning no human live births have yet resulted from
TTC in any patients, and its clinical application awaits validated methods to safely mature, or graft preserved tissue.
However, promising results from animal models support its feasibility. Notably, autologous grafting of cryopreserved
testicular tissue in rhesus macaques has led to complete spermatogenesis and the birth of a healthy offspring,
demonstrating proof of concept for future human application?.
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In Australia, the Clinical Oncology Society of Australia (COSA) recommends that TTC may be considered as a low-risk,
adjunct procedure for a minor when a general anaesthetic is already planned for another indication. As TTC remains
experimental, COSA advises it should only be undertaken within an approved ethical or research framework?2,

The Royal Women’s Hospital Reproductive Services Unit has received RWH HREC approval for its research
components. The service maintains an ethically approved research program, supporting the development and
evaluation of novel technologies. This requires that patients/parents give specific consent to take part in this research
program to allow testicular tissue to be stored.

Global Feasibility and Uptake

High feasibility and acceptance have been demonstrated globally. In a Swiss study, 90% of families consented to TTC
where it was offered, with minimal adverse events reported?*. An international survey covering 17 centres reported
that more than 3,100 boys under 18 years have undergone TTC, although significant variability exists in clinical
protocols and funding mechanisms?®. These findings underscore TTC's increasing global uptake and the need for
harmonised practice standards.

Table 5. Indications for TTC

Pre pubertal Moderate-high risk of infertility from gonadotoxic therapies if clinically appropriate.
males Inability to produce sperm (Tanner I-ll), making TTC the only fertility preservation option.

Partial pubertal development with uncertain or low likelihood of sperm production.
If a surgical procedure is undertaken and sperm are identified, sperm can be cryopreserved and a
portion of testicular tissue stored concurrently.

Peri pubertal
males

Unable to produce an ejaculate or ejaculated sample is azoospermic.
If surgical sperm retrieval (TESE/TESA) is planned or feasible, both sperm and a portion of testicular
tissue may be cryopreserved, with TTC used as an adjunct experimental method.

Post pubertal
males

Safety and Outcomes

TTC is considered a safe and feasible procedure, with minimal perioperative risk. Reported complication rates are
comparable to other minor paediatric surgeries. In a multicentre Swiss cohort, only two minor adverse events were
noted across more than 200 paediatric procedures, confirming the safety profile of TTC?* Tissue collection, processing,
and cryostorage have demonstrated high viability rates, with SSC successfully recovered after thawing in over 90% of
cases.

e  Surgical risks: Very low, typically involving brief anaesthesia and a small scrotal incision. No long-term
complications or impacts on testicular function have been reported?.

e Tissue outcomes: High post-thaw cell survival and preserved DNA integrity have been consistently
demonstrated in preclinical and translational studies?*.

e  (Clinical outcomes: Although no live births have yet been reported from autologous transplantation of
cryopreserved prepubertal testicular tissue, ongoing research supports the feasibility of future fertility
restoration?4.

Procedure:

e  Performed as a short day-case and can be coordinated with concomitant procedures under the same general
anaesthetic to avoid treatment delays.

e A wedge biopsy is taken from one testis, with ~20-33% of testicular volume commonly sampled depending
on age and testicular size?*.

e  Post-operative recovery is usually within a few days with standard wound care.

Cryopreservation Techniques & Future Directions

Advances in cryopreservation, from slow freezing to vitrification, are improving tissue viability. Promising future
applications include:

e  Spermatogonial stem cell transplantation (SSCT)
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e Invitro spermatogenesis
e Autografting or xenografting of tissue.

While animal models have shown success, human application remains experimental?® %7,
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RWH Fertility Preservation Principles for Females

Background & Pubertal Assessment

Fertility risk in female patients is influenced by ovarian reserve and the gonadotoxic potential of planned therapies.
Pubertal status does not change ovarian susceptibility to treatment but is important because it determines which FP
methods are feasible. Comprehensive assessment should include evaluation of developmental stage, baseline ovarian
reserve, and imaging findings to guide FP decision-making.

Recommended assessment components:
e Pubertal development: Tanner staging remains the standard for assessing pubertal progression.

e Ovarian imaging: In post-pubertal patients, pelvic or transvaginal ultrasound can be used to estimate ovarian
volume and antral follicle count (AFC), indicators of ovarian reserve.

e Endocrine evaluation: Serum anti-Mullerian hormone (AMH) provides a biochemical estimate of ovarian
reserve and is less variable across the menstrual cycle in adults. However, the interpretation of AMH levels in
children and adolescents is less clearly established?®.

For postpubertal females, oocyte cryopreservation is the preferred and established FP method when sufficient time
allows for controlled ovarian stimulation (COS) before treatment initiation. However, in adolescents, several factors-
such as limited oocyte maturity, and ethical considerations- may restrict suitability for oocyte collection?®. These cases
require individualised assessment by a fertility specialist, balancing treatment urgency, patient maturity, and ethical
factors.

Prepubertal girls are not considered candidates for COS or oocyte retrieval. Although isolated reports have
demonstrated follicular development in this age group, the primary limitation is psychological maturity rather than
ovarian biology, and many clinicians regard ovarian stimulation as inappropriate before puberty. For prepubertal girls,
OTC remains the only accepted FP option and should be undertaken within approved ethical or research
frameworks?®.

Oocyte and Embryo Cryopreservation (OC/EC)
Purpose and Current Status

Oocyte (and embryo) cryopreservation are established and evidence-based methods of FP for post-pubertal females
facing gonadotoxic cancer therapy?®. These approaches enable the storage of gametes or embryos prior to
chemotherapy, radiotherapy, or surgery that may impair reproductive capacity.

e OC:involves COS, transvaginal oocyte retrieval, and vitrification of mature oocytes for future use.
e EC::follows a similar process, with retrieved oocytes fertilised with partner (or rarely donor sperm) before
freezing®®.

In oncology practice, these procedures are considered first-line FP options when there is sufficient time before
treatment initiation. With the introduction of random-start COS protocols, stimulation can begin at any phase of the
menstrual cycle, typically requiring 8—14 days, minimising delays to cancer therapy?.

Efficacy and Outcomes

In oncology populations, success rates may be influenced by treatment urgency, ovarian reserve, and exposure to
prior chemotherapy. Despite these challenges, both OC remain the most effective fertility preservation methods
available for post-pubertal females.
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Indications

Oocyte and embryo cryopreservation are indicated for:

Post-pubertal females (18+ years of age) who are receiving moderate- to high-risk gonadotoxic therapies, as
defined in Table 2 (e.g alkylating agents at high CED thresholds, pelvic/abdominal radiation, or
gonadectomy).

Patients with sufficient time (8-14 days) before treatment commencement to complete ovarian
stimulation®.

These procedures can also be combined with gonadotropin-releasing hormone agonists (GnRHa), such as
Zoladex, forovarian protection?.

Ethical and Practical Considerations

Early post-pubertal adolescents:

o Ovaries begin to respond to gonadotrophins; however, follicular development may be asynchronous,
and the response to COS is often variable or suboptimal compared with adults. In addition, oocytes
retrieved during early adolescence may have higher rates of aneuploidy and reduced quality,
resulting in lower fertilisation and maturation potential®°.

o FP discussions must consider developmental stage, emotional readiness, and decisional capacity. In
adolescents, oocyte retrieval is generally performed under sedation, using transabdominal (TA)
ultrasound or transvaginal ultrasound guidance depending on the individual case. Where
transvaginal or TA oocyte collection is not possible, laparoscopic oocyte collection may be
performed. Tailored psychological support and sensitive communication are essential throughout
the process®.

Consent and assent processes should align with local policy, ensuring that minors receive age-appropriate
counselling supported by parents or guardians.

GnRH Agonist for chemoprotection

Role: May provide some protection of the ovarian reserve in adult women but does not reliably prevent POI
or replace other established FP methods. GnRH agonists act by temporarily suppressing pituitary
gonadotrophins (FSH and LH), inducing a hypoestrogenic state that may reduce continuous follicular
recruitment and atresia, during chemotherapy. Also, effective for menstrual suppression during treatment.
Evidence: Evidence of fertility protection in adults is limited to women with breast cancer, very little data in
adolescents.

Use: Administered as a subcutaneous implant 10.8 mg every 3 months or 3.6mg monthly depending on age.
o Can be used as an adjunct to other FP methods.

Side effects: Hot flushes, mood changes, headaches, vaginal dryness?®2°,

Ovarian Tissue Cryopreservation (OTC): Purpose, Current Status and Global
Perspectives

Purpose and Current Status

OTC involves surgically removing, freezing, and later grafting ovarian cortical tissue to preserve primordial follicles. In

postpubertal females, OTC is considered an established or innovative fertility preservation option when oocyte

cryopreservation is not feasible?®. In prepubertal girls, however, OTC remains an experimental approach, although it is
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the only available FP method for this age group. It is also the main option for patients of any age when urgent
treatment precludes ovarian stimulation.

Global Feasibility and Uptake

OTC is now a clinically established fertility preservation technique practiced across Europe, North America, Asia, and
Australia. Over the past two decades, hundreds of centres worldwide have implemented OTC for both paediatric and
adult oncology populations3.,

Recent registry data and systematic reviews demonstrate extensive global uptake, with successful restoration of
ovarian endocrine function and live births reported following autologous tissue transplantation. Large multicentre
registry analyses confirm the long-term feasibility of OTC and the viability of stored tissue, with graft longevity
typically ranging from one to several years, depending on patient age, tissue volume, and prior chemotherapy
exposure®?,

In Australia, the Clinical Oncology Society of Australia (COSA) guideline recognises OTC for both pre-pubertal girls and
post-pubertal females at risk of fertility loss. For post-pubertal females, the technique is regarded as an accepted
fertility preservation option; for pre-pubertal girls it remains more cautious and is typically described as
investigational??. This national endorsement aligns with international guidance recognising OTC as a key option when
oocyte or embryo cryopreservation is not feasible.

Indications

Table 6. Indications for OTC

Prepubertal females At risk of premature ovarian insufficiency from gonadotoxic treatment.

When ovarian stimulation is deemed not appropriate or feasible in the context of
fertility preservation (e.g. urgent therapy, contraindications to hormones, ethical
considerations), or in conjunction with oocyte cryopreservation to optimise fertility
outcomes.

High gonadotoxic risk See Table 2.

Post pubertal females

Relative contraindications include ovarian involvement in malignancy (e.g. leukaemia), due to reintroduction risk. For
patients with leukaemia, ovarian tissue cryopreservation is possible; however, re-implantation is contraindicated due
to the risk of malignant contamination, and therefore, tissue cannot currently be autografted. In vitro maturation
(IvM) of follicles from stored tissue is being investigated as a safer fertility-restoration strategy, though it remains
experimental3® 34, Other avenues are also being researched such as artificial ovary, purging, xenografting etc.

Patient-specific clinical factors may also limit the feasibility or safety of OTC. These include severe thrombocytopenia
or coagulopathy (increasing bleeding risk), large mediastinal masses with potential airway compromise,
cardiorespiratory instability, or other disease-related conditions that make laparoscopic surgery unsafe. In these
cases, the risks associated with ovarian tissue collection must be carefully balanced against the potential future
fertility benefit?2.

Safety & Outcomes

e  Risks include surgical complications and anaesthetic exposure. In paediatric cohorts, complication rates are
consistently low. OTC is often performed concurrently with another clinically indicated procedure, such as
central venous line insertion or tumour biopsy, thereby avoiding additional anaesthetic exposure and
reducing procedural burden?.

e  Despite high post-thaw follicular survival, up to 80% of follicles may be lost after grafting due to ischaemia
during the early revascularisation period3'.
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Adult and Postpubertal Ovarian Tissue Grafting

e A meta-analysis across 568 women shows ovarian activity restored in approximately 64% of cases; pooled live
birth rate was 28%, pregnancy rate 37%, with median graft function lasting around 2.5 years (range: 1-5
years)32.

e Across large international cohorts, overall reported live birth rates range from ~20-35%, depending on
population and reporting method3™.

Paediatric / Adolescent Ovarian Tissue Grafting (Tissue Collected Prepubertally)

e Only a small number of live births have been reported worldwide following a graft of ovarian tissue
cryopreserved before puberty, reflecting limited clinical experience and the experimental nature of this
approach®,

e Early reports demonstrate restoration of endocrine function and ovulatory cycles post-graft, but fertility

outcomes remain limited and long-term pregnancy data are still emerging®.

Procedure
Step 1: Tissue Collection

e Laparoscopy.

e Ovarian cortical tissue is harvested either as cortical strips or as one-third to one-half of an ovary, depending
on patient age, ovarian size, and anticipated gonadotoxic risk. In some cases (e.g very young children), a
whole ovary may be removed for processing.

Step 2: Tissue Processing & Storage

e Ovarian medulla tissue removed and tissue sliced, cryopreserved in liquid nitrogen.

e A portion of the tissue is sent to pathology for histological analysis to confirm normal ovarian architecture
and exclude malignant infiltration.

Step 3: Future Use

e After thawing, another portion of the stored tissue is analysed to assess viability and ensure no malignant
contamination before potential grafting.

e  Grafting: thawed tissue reimplanted, usually into pelvic peritoneum or ovary.

Cryopreservation Techniques & Future Directions

Slow freezing remains the standard of care for ovarian tissue cryopreservation, while vitrification is being explored as
a potential alternative. Grafting of thawed ovarian tissue reliably restores endocrine function in the majority of
women, with recent meta-analyses reporting recovery of ovarian activity in over 90% of cases and live birth rates
typically between 30-40%, depending on patient age, tissue volume, and treatment history®2.

Emerging directions include:

e Artificial ovary models
e Invitro follicle maturation
e Stem cell-based approaches

These could eliminate contamination risk and expand utility for patients with blood-borne malignancies.
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Tissue Preservation Referral, Consent and Follow Up

Timing and Referral Pathway

Referral must occur before gonadotoxic therapy begins, or in special circumstances such as haematological
malignancies after initial treatment has commenced or completed. At the RWH, referral for tissue preservation is
coordinated by the oncology team with the RWH FPS Clinical Nurse Consultant (CNC)/Clinical Midwife Consultant
(CMC) to manage:

Key practice points:

e All patients at moderate- high risk of gonadotoxicity should be referred, regardless of prognosis or feasibility,
to ensure equity and informed choice.

e Provide written resources alongside verbal discussions to reduce decisional burden.

e Offer psychological support to manage stress associated with time-critical fertility decisions.

Table 7. Referral Pathways

Step Responsible Team Key Actions

Initial identification Referring oncology team Identify high- or moderate-risk patients at diagnosis
before gonadotoxic therapy.
Send referral to RWH FPS team at

Referral initiation Referring oncology team RSU.FPS@thewomens.org.au

Multidisciplinary review Reproductive Medicine, Psychosocial team Confirm eligibility, safety, and discuss risks/benefits.

Consent Referring oncology team Consent completed by referring oncology team.
Coordinates scheduling, consent, transfer, storage, and

Central coordination RWH Service communication with families.

Graphic 1. RWH Tissue Preservation Referral Process

Q = B @ LB

Referring team RWH FPS team RWH eligibili Referring team RWH FPS team
IDENTIFY ELIGIBLE RECIEVE ENQUIRY or CONFIRMATION COMPLETE CONSENT COORDINATE
PATIENTS REFFERAL TRANSFER/STORAGE

Consent Process

Consent in paediatric and adolescent FP requires a structured, multi-tiered approach:
e Parental or guardian consent: Required for minors in all jurisdictions.

e Child/adolescent assent: Should be sought whenever developmentally appropriate to promote shared
decision-making.

e Legal considerations: Institutions must align with relevant legislation governing consent, storage duration,
reproductive use, and ownership of gametes/tissue.
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Content of counselling: Must include procedural risks, potential complications, experimental nature of

interventions, future uncertainties, costs, and alternative strategies.

Table 8. Informed Consent Considerations for Children and Adolescents

Informed Consent Considerations for Children and Adolescents

Provide Age-Appropriate
Information

Adapt explanations to developmental stage: use simple language, metaphors, diagrams/storybooks
for children; more detailed fertility and puberty discussions for adolescents. Always honest about
risks and uncertainties.

Address Emotional Concerns &
Psychosocial Support

Anticipate distress (fear, anxiety, feeling different). Provide access to psychologists, child life
specialists, adolescent counsellors.

Ensure a Supportive Environment

Hold discussions in safe/private spaces. Offer opportunities for adolescents to speak without
parents present. Use inclusive, culturally sensitive language (e.g., LGBTQ+ support, cultural liaison).

Balance Hope with Realism

Avoid false reassurance. Be transparent about experimental/innovative status (esp. prepubertal
tissue). Provide written materials tailored to young people to reinforce understanding.

The experimental nature of procedures must be clarified to gain informed decision understanding
the uncertain efficacy, potential risks, and unproven long-term outcomes.

Communicate Risks & Safety

Anaesthesia, surgery, and potential treatment delay must be explained.

NOTE: Please see Navigating Fertility Conversations: Ethical Guidance on Tissue Preservation for Clinicians in

Paediatric and Adolescent Oncology for further details on ethical discussions, and informed consent on minors.

Recommended Follow Up Post Oncology Treatment

Long-term follow-up is crucial to ensure tissue safety, retention, and eventual use. Clinicians have an ongoing
responsibility to fertility preservation patients to engage regularly with patients post oncology treatment.

Table 9. Recommended Follow-Up After Oncology Treatment for Fertility Preservation Patients

Patient Recommended o
Follow-up Focus . o Notes / Timing
Group Clinics / Specialists
Endocrine assessment (pubertal progress, Paediatric Yearly or as indicated by pubertal development
testosterone, growth) Endocrinology Coordinate with long-term survivorship clinic
Male . . ) Paediatric .
Fertility assessment (sperm analysis, reproductive . Usually, post-puberty or when patient expresses
. . Endocrinology . . o .
hormones, testicular function, gonadal hormone interest in fertility evaluation.
monitoring) Fertility Specialist Coordinate with long-term survivorship clinic
. L Annually or more frequently if hormonal therapy
Endocrine assessment (pubertal progress, Paediatric needed
menarche, ovarian function) Endocrinology )
Female Track pubertal development and ovarian reserve
Fertility assessment (AMH, antral follicle count, o . Timing individualised; often after completion of
) Fertility Specialist )
reproductive hormones) treatment or when planning future pregnancy
Long-term Survivorshi
. g . o P Ensure patient-focused, family-informed care;
Coordination of care & follow-up plan Clinic / Oncofertility . .
. schedule and support according to patient needs
Nurse Coordinator
Oncofertility Program /
All Referral to national or local oncofertility registries Reproductive Services Track outcomes and equity metrics
patients Unit
. As needed, ideally integrated into survivorship
. - Psychology / Social ) L
Psychosocial support related to fertility Work care or routine follow up; support around fertility

concerns and family planning.
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Available Services

Victorian Residents

Public Fertility Care: In Victoria, patients can access Public Fertility Care for access to fertility assessment and
treatment, fertility preservation, donor and surrogacy services. Referrals are centralised through The Royal Women's
Hospital.

See website here for more details: Public Fertility Care | The Royal Women's Hospital

National Programs

RWH Tissue Preservation Programs:
e InTime
e National Ovarian and Testicular Tissue Transport and Cryopreservation Service (NOTTCS)

RWH operates two national referral, transport, and cryopreservation initiatives to support equitable access to tissue
cryopreservation for regional and interstate patients. Both programs coordinate urgent tissue transport and
centralised storage.

Referrals are received via RSU.FPS@thewomens.org.au , please see tissue preservation referral pathway on page 18 of
this document for more information.

In Time - fertility preservation for young cancer patients | The Royal Women's Hospital

National Assisted Reproductive Technology (ART) Storage Funding Program: The Australian Government’s ART
Storage Funding Program provides subsidised long-term storage for eggs, sperm or embryos collected from patients
who are at risk of infertility due to medical treatment or illness.

Clinicians should inform eligible patients and families about this national program and assist with enrolment during
the fertility preservation process.

Assisted Reproductive Technology (ART) Storage Funding Program | Australian Government Department of Health,
Disability and Ageing
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RWH Laboratory Quality Assurance and Tissue

Management

The RWH laboratory meets the key requirements for quality assurance as listed below.

Table 10. Key Requirements for RWH Laboratory Quality Assurance

RWH Laboratory Quality Assurance - Key Requirements

Accreditation &
Standards

FP procedures must be conducted in RTAC-licensed laboratories.

The Royal Women’s Hospital Reproductive Services Unit has received RWH HREC
approval for its research components. The service maintains an ethically approved
research program, supporting the development and evaluation of novel new
technologies.

Laboratory Practices

Follow validated SOPs.

Ongoing validation includes calibration, monitoring, and back-up systems.
Prevent cross-contamination with separate storage and clear labelling.
Tissue handling must comply with PC2 biosafety standards.

Documentation and
Traceability

Each sample uniquely identified in a traceable database

Documentation must meet appropriate standards

Transfer of tissue must follow validated protocols ensuring chain-of-custody and
consent.

Audit & Continuous
Improvement

Annual internal audits of compliance

Monitor outcomes: tissue viability, utilisation rates, patient outcomes
Recommended to participate in registries.

Audit findings must drive regular SOP and training updates.

Staff Training &
Competency

All staff must complete structured FP laboratory training.

Competency assessed and documented annually.

Ongoing professional development (workshops, conferences, certification)
required.

The RWH laboratory meets the key requirements for tissue management as listed below.

Table 11. RWH Laboratory Tissue Management Procedures

RWH Laboratory Tissue Management Procedures

Storage Governance

Tissue ownership, transfer, and disposal are explicitly covered in consent forms.
Annual consent review should be standard practice.
Storage facilities must comply with regulatory standards.

Ongoing communications
with patients and families

Families and patients should be contacted at key life stages: adolescence, transition
to adult care.

Communication from with RWH will include reminders of stored tissue, options for
utilisation, and updates on new research advances.

Documentation &
Handover

A multidisciplinary care summary must be created for each case, covering treatment
risk, FP procedure, storage details, and follow-up plan.

Summaries should be shared across oncology, reproductive services, and
psychosocial teams to ensure continuity of care.
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