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Abstract

Improvements in cancer diagnosis and treatment in patients of a reproductive age, have led
to significant improvements in survival rates, however a patient’s fertility can be affected by
both cancer and its treatment. As survival rates improve, there is an expectation by clinicians
and patients that patient’s reproductive potential should be considered and protected as much
as possible. However, there is a lack of data about current fertility preservation uptake as well
as accurate data on the acute or permanent reproductive risks of cancer treatment,
complications of fertility preservation in cancer patients and the use and success of assisted
reproductive technology by cancer survivors. Fertility preservation remains a major gap in

acute cancer management with lifelong implications for cancer survivors.

The FUTURE Fertility research team have established the first bi-national multi-site

Australasian Oncofertility Registry, which is collecting a complete oncofertility dataset from



cancer and fertility centres in Australia and New Zealand. Outcomes from the research study
will monitor referral, uptake and complications of fertility preservation, document patient’s
reproductive potential after treatment and collect data on the use of assisted reproductive

technology following cancer treatment.

The data will be linked to other routine health and administrative datasets to allow for other
research projects to be carried out. The changes in oncofertility care will be benchmarked
against the Australasian Oncofertility Charter. The data will be used to develop evidence-
based guidelines and resources, including development of accurate risk projections for
patients’ risk of infertility allowing clinicians to make recommendations for fertility preservation

or assisted reproductive technology.

Australian New Zealand Clinical Trials Number — 12615000221550
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Background

Approximately 9,000 patients aged 0-44 years are diagnosed annually with cancer in
Australia and 1,896 patients in New Zealand.l*- 2 Advances in cancer treatment have led to
significant improvements in survival rates [* 2and clinicians are now turning their focus to the
quality of survivorship. The loss of reproductive potential is one of the most distressing
adverse consequences of successful cancer treatment, and can affect the quality of life of

cancer survivors and lead to psychological distress. 3



The human ovary contains a fixed pool of primordial oocytes which declines with age,
culminating in menopause at an average age of 50 years.®l Chemotherapy and radiotherapy
may deplete the ovarian reserve and cause premature ovarian insufficiency (POI).[7In males,
spermatogenesis is extremely vulnerable to the damaging effects of chemotherapy and

radiotherapy resulting in oligo/azoospermia. [7-9

Although many survivors will maintain their reproductive potential (the ability to have a
biological child), a cancer diagnosis or its treatment may cause damage to the ovaries,
uterus, testes or neuroendocrine axis resulting in temporary or more commonly later onset of
permanent infertility.[19-121 Some cancers will have a direct effect on the reproductive organs
or the neuroendocrine axis because of the location of the cancer or surgical procedures in
this area. Most patients will have a reduced fertility potential because of the severity of their
illness or type of treatment (chemotherapy, bone marrow therapy or radiotherapy) and the
dose or field of treatment.['3 Little is known about the extent to which new combination

regimens or novel agents may result in an increased risk of infertility.[*4

Predicting the risk of infertility for an individual prior to the commencement of cancer
treatment is difficult, particularly in paediatric or adolescent patients, and depends on multiple
factors such as their age, pubertal status, gynaecological and reproductive health history,
underlying medical conditions, (including genetic or endocrine conditions), cancer type, and

importantly, the nature of treatment required.[*> 18]

Fertility preservation (FP) is the overarching term used for medical and surgical approaches
to minimise the impact of cancer treatment on future fertility.l1’1 The burden of cancer-related
infertility is unknown in Australia and New Zealand but this is an emerging health problem that
can have an impact on a patient’s quality of life and psychological wellbeing.['8-211 In addition,
both male and female patients can have medical health problems such as fatigue, delayed
puberty, hypogonadism, osteoporosis and cardiovascular disease as a result of early
menopause.22 With the development of FP strategies (oocyte, embryo, sperm, ovarian and

testicular tissue cryopreservation) and oncofertility care (fertility management for cancer



patients)”-231-an increasing number of patients of or before reproductive age are being

referred for FP and may be able to plan a biological family post cancer treatment(?4!

Fertility Preservation Options
FP options depend on a patient’s age, sex, time available prior to starting cancer treatment,
whether the patient has a partner at the time, type of cancer, type of cancer treatment, and

also the potential malignant involvement of gonadal tissue.

Options for female patients include embryo and oocyte cryopreservation, ovarian tissue
cryopreservation and ovarian suppression with gonadotropin-releasing hormone (GnRH)
agonists. [17: 2>-2%Recent improvements in ovarian stimulation, oocyte and embryo freezing

and ovarian tissue grafting have improved outcomes with the use of ART following FP.

Sperm cryopreservation is routinely used and is a highly reliable and well established
approach for post pubertal male patients.[2%-311 Post pubertal patients who are unable to
produce sperm by masturbation either due to their immaturity, or psychological or medical
factors, can have semen collected using alternative methods such as electroejaculation or
testicular sperm extraction (TSE).[32 331 Men with cancer may present with subfertility at
diagnosis even though gonadal or neuroendocrine tissue may not be involved. With
intracytoplasmic sperm injection (ICSI), conception is now possible for men with severe

oligospermia or those with azoospermia, where testicular spermatids can be extracted.

Currently, ovarian tissue cryopreservation is the only option available to pre-pubertal females
cancer patients.34 Clinicians are optimistic about the chance of pregnancy after re-grafting of
ovarian tissue in adult patients but there is still the uncertainty surrounding the prospects for
live birth after regrafting of tissue collected from a pre-pubertal girl. However such tissue
samples contain many primordial follicles and should yield mature oocytes when
appropriately stimulated. Techniques for FP in pre-pubertal boys are limited to testicular

tissue harvesting. It is hoped that in-vitro maturation techniques will provide an option for



paediatric patients who have undergone testicular stem cell harvesting, however these

remain experimental currently and unproven.[3> 36l

Barriers to FP

Several clinician and patient barriers exist in providing oncofertility care and these barriers
need to be quantified more accurately in Australia and New Zealand in order to provide a
standard approach to oncofertility care.[37-42 Referral pathways between cancer and fertility
clinicians vary between states and also institutions, relying sometimes on particular
relationships between centres rather than a formal referral system. Data from the
Australasian Oncofertility Registry will inform government bodies about access to FP,

including access for rural patients and those in lower socio demographic communities.

In New Zealand, FP strategies have been covered by District Health Boards for up to 10
years.[*3] In Australia there is some public funding towards FP but it does not cover storage of
gonadal tissue. Children or adolescent and young adult patients (AYA) patients will require
their gonadal tissue to be stored for long periods of time and therefore this incurs additional
costs for storage and requires the patient to remember details of the procedure and location

of the storage many years after a cancer diagnosis.

What is currently being done nationally and internationally?

A review 1542 of the literature up until December 2014 highlighted the lack of published data
internationally from FP databases or registries collecting ‘whole of care’ oncofertility
information from male and female pre and post pubertal cancer patients:

The International Society of Fertility Preservation (ISFP) launched the Ovarian Cortex
freezing registry in 2014, which is designed to collect ovarian cortex cryopreservation data.4
The Northwestern Oncofertility Consortium has an observational fertility information research
study (FIRST Registry) collecting annual questionnaire data from women aged 18-44 years

on the impact of cancer treatment on the reproductive health of young survivors.3l



The Human Oocyte Preservation Experience (HOPE) is a prospective multicentre,
observational oocyte cryopreservation registry; however this registry has not collected data
from cancer patients.[46. 47]

The FertiPROTEKT Network is the European oncofertility consortium set up in 2006 to
provide expertise in oncofertility and standardised support and FP treatment
recommendations for female cancer patients. 70 registered centres in Germany, Switzerland
and Austria collect and report on FP data prior to cancer treatment -8l

A number of countries produce national reports about the success of assisted reproductive
technologies, however to date these reports have not included specific data on FP in cancer

patients.[49. 501

The Fertility Society of Australia in Australia and New Zealand in 2013 conducted a survey on
fertility preservation practice and national data collection®%. The study had 100% response
rate from the medical director or manager of each of the 80 single or group fertility practices
in Australia and New Zealand. Only one questionnaire was sent to each group practice.
Andrology centres were not included in the study. Seventy-eight percent of the fertility centres
stated they would be interested in participating in a national FP registry. The majority of the
clinicians felt that it would be impractical to proceed with a national FP registry without cancer
specialist involvement in the registry. More than half of the fertility services surveyed indicated
that they would complete the web-based Australasian Oncofertility Registry (AOFR) during a
patient consultation and approximately 27% reported that they would complete the web-

based registry (AOFR) after the consultation>!

In 2012 Klonoff-Cohen published details of two feasibility studies about establishing a fertility
preservation database in the USA.[24 The first study showed it was feasible to collect
retrospective fertility preservation data from the 11 Society for Assisted Reproductive
Technology (SART) affiliated fertility centres but the study highlighted the limitation with
collecting cancer data without the collaboration between cancer and fertility centres and
emphasized the limitations of retrospective oncofertility data collection. The second feasibility

study documented that adequate patient numbers could be recruited by replicating the FP



pilot study in all the SART centres, therefore providing enough patient data to provide
evidence on uptake, utilisation and feasibility of FP from a medical, ethical and legal

perspective in the USA.

Both the Australian and US studies have highlighted important feasibility issues for
consideration when developing a complete population-based fertility preservation registry and
these recommendations have been incorporated into the planning and development of the

AOFR (cost, confidentiality, time taken for data entry, collaboration and quality assurance).

The Australasian Oncofertility Registry
The Australasian Oncofertility Registry (AOFR) is an innovative research study that will offer
detailed information about each patient with regards to his/her demographic details, type of

cancer diagnosis and cancer and fertility treatment in patients of reproductive age.

The AOFR will highlight short and long term reproductive function of cancer patients after
cancer treatment by cancer type, treatment and age at diagnosis by collecting prospective
fertility follow up data for all patients on the AOFR. Over time the registry will collect data on
uptake and use of ART post cancer treatment (in patients who have or have not had FP at
diagnosis), and data on successful pregnancy outcomes either with the use of ART or via

natural conception.

The AOFR will allow us to monitor referral pathways nationally in two countries from cancer to
reproductive specialist as well as the uptake of oncofertility services over time. Evidence-
based research outcomes will be available to provide data for clinicians and patients as well
as providing data to be able to advocate for improved oncofertility care, service planning and

fostering national research programs.



Aims of the Australasian Oncofertility Registry
The Australasian Oncofertility Registry collects oncofertility data from cancer and fertility
centres in Australia and New Zealand on the patient’s oncofertility journey under a number of

themes (see table 1).

Hypothesis
Accurate and comprehensive national reporting of oncofertility management can inform future
best practice and be benchmarked against the Australasian Oncofertility Consortium

Charter,52 as well as improving allocation of oncofertility resources and research.

Methodology

The AOFR is a prospective international (Australia and New Zealand) population-based
online database that enables the collection of oncofertility data that will be used to describe
and compare oncofertility care and outcomes within, and between, cancer and fertility
centres, as well as providing details on the long-term reproductive health of cancer patients

following successful cancer treatment.

An oncofertility data dictionary was initially developed by the members of the Fertility Society
of Australia Medical Preservation of Fertility Special Interest Group’ and adapted over a 2-
year period following extensive consultation with the chief investigator group, oncology and
fertility specialists, clinical trial fertility and advocacy special interest groups. Forty-three
consumers, consisting of AYA and adult cancer patients and parents of paediatric cancer
patients were involved in the development of the FUTURE Fertility research study protocol.
This group was also instrumental in developing the Australasian Oncofertility Consortium
Charter®2 which will be used to benchmark change in oncofertility practice overtime. The
oncofertility data dictionary has been converted into an online web-based registry, available
on any computer with internet connection through the website login page
www.futurefertility.com.au by the IT team of Salesforce.com inc who built the AOFR as part of
the company’s technology innovation philanthropic giving program. The research study group

felt that an international platform would be the most appropriate to support the AOFR given



that the research group will extend participation to international collaborators in the second
phase of the research study. The data is stored in a health cloud in the USA and the registry
has compliance with HIPPA and Truste policy which govern the security and confidentiality of

data security as well as who is able to access confidential information.

Clinicians will be given access to view specific details aligned to patients attending cancer
and fertility consultations at their specific site. Analysis of data and publication of research
findings will be conducted using de-identified data. To minimise data entry error and the time
burden for clinicians, drop-down boxes are provided for most categories. Alternatively, data

can be scribed on a paper-based form, which will be entered manually onto the AOFR.

The study has a National Project Manager and fractional clinical research associates (CRA)
who will be responsible for site specific states and territories. Their role will be to ensure that
the governance policies that support the AOFR are followed, to assist and support clinicians
with data entry, and to undertake file-based audits for data completion and audit accuracy of

data entered.

The AOFR is based on an ‘opt-in’ consent model, whereby patients are given information
outlining the nature and purpose of the study and are offered an opportunity to ask questions.
Patients are provided with the option to request withdrawal of data. Study information can be
discussed by any health care professional on the patient’s treatment team but the study
consent will be taken by a medical professional/researcher between day 0-90 from first or

relapsed diagnosis. A current amended has been submitted to extend this to day 180.

Patients who consent to participate on the AOFR are given a unique identifying number. The

consent is then scanned and uploaded onto the AOFR. Staff from participating hospitals

and/or fertility centres can enter data once a patient has consented to participate.

10



Data Collection

Data from the AOFR will be collected at diagnosis, end of treatment and then annually once a
patient reaches 16 years of age. The data is entered onto the AOFR within eight sections
(detailed below). Each section requires less than 3 minutes to complete. The first four
sections are required to be completed by the cancer specialist, and sections five and six will
be completed by the fertility specialist (reproductive endocrinologist, Andrologist, paediatric
gynaecologist or paediatric endocrinologist). The remaining two sections will be completed by
the specialist following the patient. It is intended that data will continue to be collected from
patients over a 20-year period in order to collect longitudinal data on natural fertility outcomes
and the use and success of ART following FP. This will provide robust data for paediatric and

adolescent and young adult patients.

Section 1 - Demographic characteristics — this section has been designed to examine the
demographic characteristics of patients and to elicit how uptake and referral for FP may differ
depending on socioeconomic status as well as cultural and religious factors. All the data is
presented in eight-digit format as this will provide details as to the timing of referral,
consultations and FP procedures. Details on the patient’s cancer centre and fertility centre

postcode will enable geo-mapping to FP services (see table 2).

Section 2- Cancer diagnosis- in phase 1 of the registry, only patients with a malignant
cancer diagnosis or who have a bone marrow transplant for non -malignant indications will be
included. The diagnosis is recorded with the use of dropdown boxes, which have listed the

cancer category, cancer subgroup, diagnosis and stage (see table 3).

The initial drop down box has three cancer categories — oncology, haematology malignant
and BMT non-malignant. If oncology is selected, there are 15 subcategories available for
selection (brain tumours, breast tumours, carcinoma, endocrine tumours, ENT tumours, upper
Gl tumours, lower Gl tumours, germ cell tumours, gynaecological tumours, lung tumours,
neuroblastoma family tumours, neuroendocrine tumours, sarcoma tumours, skin tumours,

urogenital tumours). If haematology is selected, three subcategories would be available to

11



choose (lymphoid neoplasms, myeloid neoplasms and lymphoma) and if non -malignant BMT
is selected, then three subcategories are available to choose from (immunodeficiences, bone
marrow failure and metabolic disease). In each of these subcategories, the clinician can

select the diagnosis.

Section 3 — Cancer treatment- the FUTURE Fertility research study team have summarised
cumulative dose of paediatric and adult chemotherapy and BMT treatment protocols currently
used in Australia and New Zealand. This will allow clinicians to identify the treatment protocol
limiting the inaccuracy in data entry regarding treatment, and ensuring that clinicians will be
able to enter data in a timely fashion. If patients are being treated on a new or modified
protocol, not available on the registry, the clinician can upload the protocol for the research
team. The AOFR will document the dose and field in sites that cover gonadal tissue and the

neuroendocrine axis.

Section 4- Cancer specialist referral — this section has been designed to document
communication about FP and patient barriers surrounding FP consultation and pursuit of FP
strategies. The AOFR will also capture patients who are not referred by a cancer specialist

but self-refer or are referred via primary health care provider (see table 4).

Section 5 - Sexual and reproductive health — this section will collect information on sexual
and reproductive health factors which may affect the fertility potential and the choices that

clinicians and patients make (see table 5).

Section 6- Fertility preservation strategy- the registry has two separate pages for male and
female FP strategies allowing the research team to collect information on FP consultations,
procedures undertaken, quality of gonadal tissue/gametes/embryos collected, and

complications as a result of FP techniques (see table 6 and 7).

Section 7 — Follow Up- for patients over 16 years, clinical and laboratory reproductive health

data which may be collected during the patient’s routine clinical follow-up and will be reported

12



to the register annually. The will include any tests regarding reproductive potential after
treatment and the timing of return of normal fertility function (blood hormone tests, ultrasound
scans in female patient’'s semen analysis in male patients). Patients younger than 16 years of

age will only have confirmation of health status collected (see table 8).

Section 8- Starting a family after cancer- includes data collected on patients who have
either had natural pregnancies or who have pursued ART, surrogacy or adoption to have
children. This section documents the choices patients and clinicians make, preghancy
success rates and information about the patient’s pregnancy and birth outcomes (see table

9).

Recruitment Centres

Currently 174 cancer and fertility centres have agreed to participate. These centres represent
the paediatric oncology cancer centres, youth cancer services and fertility centres as well as
many of the adult cancer treating centres that have clinical practices for tumours commonly
seen in reproductive age patients. Over the first year these sites will be added in groups once
local education and training has been completed. It is anticipated that following publication of
the first annual report, the remaining adult cancer centres will participate, ensuring that the
AOFR will have the opportunity to report national population data. In order to ensure that we
are collecting population information, the data will be linked with the cancer registry data and

details completed on the non-participation form.

Reporting Timeframe

Data is being collected at diagnosis, relapse, end of treatment and then annually. An annual
report will be published 3 months after the first complete year of data collection and
participating centres will also receive aggregate local data with information benchmarked
against bi-national aggregate data. A nhumber of peer-reviewed papers will be published,

which will summarise the results based on the aims of the AOFR.

13



Population and recruitment

Phase 1 of the AOFR will collect data for new or relapsed patients at diagnosis.

Registry patient inclusion criteria

All AYA patients (13-25 years old) and adult patients (26-45 years old) diagnosed with a
malignant cancer will be eligible to have data included on the AOFR irrespective of whether
they have received a referral and presented for a FP consultation. This will allow us to collect
population data on oncofertility care and referral practices as well as data on reproductive

potential and pregnancy outcomes.

Paediatric patients diagnosed with a malignant cancer aged 0-12 years are eligible to have
data included on the AOFR if they are referred for a FP consultation. This will allow us to
document the change in oncofertility care for children. Currently paediatric FP requires
stringent oversight and generally is not undertaken as routine clinical practice.3! In this
setting, the role of the AOFR involves data collection, synthesis and reporting with a reliance
on participating centres to develop their own protocols for institutional governance and

oversight.

Registry patient exclusion criteria

In the first phase of the AOFR we will not include patients if they have had gonadotoxic
treatment for a non-cancer indication with the exception of non-malignant BMT. The AOFR
will not capture data on FP procedures that siblings or parents undertake on behalf of a
cancer patient. Other exclusion criteria include: patients who do not consent to data being
collected and reported; patients whose first language is not English when cancer and fertility
centres are unable to provide an appropriate interpreter to consent a patient onto the study;
patients older than 45 years of age and cancer patients aged 0-12 years of age who are not

referred for FP.

Consent

Age-appropriate information will be provided for consent and assent to the AOFR. The AOFR

14



consent form will also invite patients to consent to be contacted about further research
studies. Australian patients will also be asked to consent to Medicare data being collected to
undertake a health economics modeling study to determine the cost of providing a FP
program for all cancer patients at diagnosis and the medical and psychological costs in
relation to delaying FP until after completion of cancer treatment. Finally consent will be
taken for data linkage to other datasets in order to provide a complete oncofertility picture
(cancer registries, National Death Index, Australian and New Zealand Assisted Reproduction

Database, Perinatal Data Collection, Admitted Patient Data Collection).

Consent protocols vary slightly between the states. Generally patients older than 18 years of
age will be able to provide their own consent to the AOFR after they have received the
‘Patient Information Sheet’ about the registry. Younger patients will receive an age
appropriate information sheet and those who have understanding of the study will be invited
to provide assent. These patients younger than 18 years will generally require parental
consent. Some mature minors may provide their own consent but this will be judged

according to the circumstances and varies in the different states.

The study team will ensure that the parent has received the appropriate ‘Parent Information
Sheet'. If a patient or parent notifies the AOFR of withdrawal of consent, the data of that
patient will not be collected from the date of withdrawal. Patients and parents who do not
consent to participate in the AOFR will be asked for reasons regarding non-participation to
allow for (if necessary) improvements to be incorporated into specific areas of the research

study.

Young patients after their 18t birthday will receive a letter from the FUTURE Fertility research
team summarising the research study that they have been involved with and the benefits of
their contributions to the AOFR to date. The letter will also include a copy of the adult
revocation form. An ‘Opt Out’ process for consenting patients after their 18th birthday has
been adopted by the study in order to continue to maintain robust data collection on this study

population.

15



Governance Structure of the AOFR

The AOFR has a governance structure which meets the Australian Commission on Safety
and Quiality in Health Care (ACSQHC) Strategic, Operational and Technical Principles.[? The
AOFR governance structure is comprised of four groups that work together to ensure that the
AOFR runs efficiently, operates at all times within legal constraints, particularly with regard to
data security and confidentiality; is able to monitor outcomes and deals appropriately with
clinical issues arising from data analysis; is appropriately managed by people who have
clearly identified roles and responsibilities; and has processes for engagement and
commitment of all relevant stakeholders. The governance structure will be reviewed on an
annual basis to ensure the demands of ACSQHC Strategic, Operational and Technical
Principles are being adhered to. A summary of each group and their function is summarised

below:

The FUTURE Fertility Research Group is responsible for managing the day-to-day aspects
of the AOFR. This group comprises the Data Custodian, the Chief Investigator, the National
Project Manager and CRAs in each state. The FUTURE Fertility Research Group will be
responsible for local training and governance issues and adherence to the standard operating
policies (AOFR Quality Assurance and Data Management Policy (Version 1.4, Dated 21st
October 2014, AOFR Data Access Policy (Version 1.4, Dated 21st October 2014), AOFR
Data Security Policy (Version 1.4, Dated 21st October 2014), AOFR Data Custodian Policy
(Version 1.4, Dated 21st October 2014), AOFR Publication Policy (Version 1.4, Dated 21st
October 2014), AOFR Intellectual Property Policy (Version 1.4, Dated 21st October 2014),
AOFR Consumer and Community Participation Statement Policy (Version 1.4, Dated 21st

October 2014), AOFR Governance Policy (Version 1.4, Dated 21st October 2014).

The AOFR Steering Committee oversees the governance structure of the AOFR and

maintains confidence of all aspects of the study with all parties. It provides strategic direction

and ensures that deliverables are met in a timely fashion. The AOFR Steering Committee

16



consists of two consumer members all the Chief Investigators and Associate Investigators

plus the National Project Manager and the Data Custodian.

The Investigation Group consists of one fertility and cancer specialist (paediatric and adult)
from each state and territory in Australia and New Zealand, the lead clinician, the National
Project Manager, and the Data Custodian. This group provides feedback about local
recruitment and study management; provide local assistance to other investigators in each

state and provides feedback to the steering committee about any governance issues.

The FUTURE Fertility Consumer Group ensures that consumers are involved in the
development of all research studies and interpretation of results. There will be two consumer
members represented on this committee at any given time, and representation will be made

up of members from different states.

Privacy and Confidentiality

The FUTURE Fertility Research Team respects the confidentiality and privacy of all patients
during consultations, the consent process, and in relation to collection of patient data in
keeping with the Australasian Oncofertility Registry Data Security Policy (Version 1.4 dated
14th of October 2014) and the National Statement on Ethical Conduct in Clinical Quality
Registries.? The registry data will only be used as outlined in the consent form and

information sheets.

Data Security

All data collected will reside on a professionally maintained and physically secure server
hosted by Salesforce.com located at an external site in the United States of America.
Individual user sessions will be uniquely identified with each transaction and user logins will
not be accessible by Salesforce.com personnel. The hardware and software configurations of
the Salesforce.com system have been designed to provide secure user data that permit each
user to view only its centres data as per the AOFR Data Security Policy (Version 1.4, Dated

21st October 2014). In addition to Salesforce.com disaster recovery capabilities, user data is

17



also backed in a separate data center. Data is not taken offsite from the data centre, reducing

the risk of loss or breach in security.

All paper-based information will be stored in a locked filing cabinet. After the data has been
entered manually, paper-based forms will be shredded prior to disposal in accordance with
the hospital disposal of medical information policy and ethical protocols. Validation of paper

based data forms occurs prior to disposal, in line with the AOFR Quality Assurance and Data

Quality policy.

Intellectual Property (IP)

The University of New South Wales is the licensee for the AOFR and holds the licence on
behalf of the parties to use AOFR material (including IP) for academic, research and teaching
purposes, including publication in peer-reviewed journals, unless otherwise determined by
existing funding agreements. Access and permission to publish is, however, granted by the
AOFR Steering Committee (AOFR Intellectual Property Policy: Version 1.4, Dated 21st

October 2014).

Data Access

The data access policy defines how data can be obtained from the AOFR. This policy
includes the criteria, conditions, and limitations for data access, procedures to be followed
when requesting data access and the associated costs for such access. The outlined
procedures have been put in place to protect against potential breaches of privacy as well as
to ensure appropriate ethical integrity and scientific merit of proposals using AOFR data. In
considering the approval of access to AOFR data, the AOFR Steering Committee seeks to
balance the protection of AOFR registrant privacy with that of the public health significance

from the proposed research.

Ethics

The study was approved by the South Eastern Sydney Local Health District Human Research

Ethics Committee, HREC reference HREC/14/POWH/471); ACT Health Human Research
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Ethics Committee ETH.11.14.322, Queensland Health Human Research Ethics Committee
HREC/14/QRCH/406/AMO2, Tasmanian Human Ethics Committee HO0O14609, South
Australia Human Ethics Committee HREC-14-QRCH-406, Medicare MI2893, Genea
GECO0019, Melbourne IVF HREC 29/13-MIVF, IVF Australia (110) and Monash IVF (Epworth
Group) HREC 673-15, Queensland Fertility Group (QFG) and St Andrews HREC South
Australia #95 . Ethics is pending approval by Western Australian Human Research Ethics
Committee HREC 2015001and Victoria. Individual site- specific agreements are in the

process of being signed for the 174 centres participating.

Discussion

The current national lack of evidence-based oncofertility data highlights the critical need for
the Australasian Oncofertility Registry (AOFR). Timely referral and uptake of FP is important,
however commencement of early cancer treatment is also critical. The AOFR will provide
evidence-based population data on national uptake, utilisation and success of various FP
options. This data will be used to inform the ongoing development of oncofertility services and
pathways in Australia and New Zealand and will be used to develop evidence based
guidelines for FP referral, treatment and fertility related psychosocial support. This data will
also assist in helping to define the future resource allocations needed to develop national
oncofertility services and advocate for an implementation of oncofertility services within every

cancer service.

It is important that the AOFR will be documenting data on the complications of FP so that
oncofertility supportive care national guidelines can be developed as well as giving

reassurance to clinicians that it is possible to carry out FP in a timely and safely manner.

Currently, there is still inequity in access to oncofertility services and fertility preservation
procedures and follow- up, with limited resources available in some rural areas.3”- 56.571 There
is also limited data indicating that infertile non-cancer patients from lower socioeconomic
groups and some cultural groups have insufficient access to assisted reproductive

treatment.[58-61 To date, this data has not been collected from cancer patients having FP or
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ART. The AOFR will be able to document not only the patient and clinician barriers to
oncofertility care but will be also able also to document any inequity in access for lower
socioeconomic areas or for patients from minority immigrant and indigenous communities by
geographically mapping referral and uptake of FP/ART based on social determinants and

ethnicity.

Paediatric oncofertility is an emerging clinical practice that carries significant ethical and
practical challenges.l62-64 Paediatric FP should only be considered in centres with stringent
clinical and ethical and research governance protocols in place and the AOFR will ensure that
new paediatric oncofertility services will be developed in a safe, equitable and evidence

based manner.

The available data on the risk of cancer treatment causing infertility has significant and well-
recognised limitations as it does not include a patient’s age or consideration of a patient’s pre-
cancer risk factors for infertility or the increased risk for those whose treatment includes
multimodality cancer treatment. As targeted medicine becomes more available we urgently
need data on new and novel agents. We are fortunate to have fertility risk tables for some of
the common cancer types but the documented risks of infertility quoted are very vague with
short follow up, and are not always helpful for providing clinicians or patients with data that
will help make choices.[®3 The AOFR will be able to use prospective data to develop more
accurate risk projections for all cancer treatments, and therefore develop tools to predict

fertility risk for treatments based on age and type of treatment used.

The Children’s Cancer Survivor Study published a large cohort study on self-reported
infertility, infertility treatment and time for first pregnancy.¢! From the 20,000 childhood
cancer survivors aged under 21 years at diagnosis and a survivor of > 5 years included in the
cohort (1970 to 1986) 3531 patients aged 18-39 years at the time of the study were eligible
and consented to completing a retrospective questionnaire. This study showed that cancer
survivors had a higher total risk of infertility compared to sibling controls (16% vs 11%) with a

relative risk of 1.48 (95% CI 1.23-1.78 and experienced more clinical infertility (13% vs 10%)
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10.

than sibling controls. The relative risk of infertility in survivors was significantly higher in those
patients aged < 24 years compared to those aged 30-40 years of age. The paper highlighted
that, survivors were half as likely to be treated for infertility (44% vs 75%) than siblings.
Clearly, in-depth analysis is required. The AOFR will prospectively follow patients when they
are wanting to conceive, and will report on the success on both natural and assisted
reproductive therapy while also looking at other choices that cancer patients make, such as
adoption. This data will be used by health care professionals to give patients evidence-based

information on the use and success of ART in cancer patients.[6¢l

Finally, the engagement with and support for this research project to date from cancer and
fertility health care professionals, advocacy groups and patients demonstrates how important

this project is to both patients and clinicians.
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Tables

Table 1 - Themes And Aims Of The Australasian Oncofertility Registry

Number of Each Theme

Title of Each Theme

Aims Of Each Theme

Theme 1 and 2- Uptake and
utilisation of fertility

preservation

Referral and uptake of FP

1. To monitor the frequency
of referral and uptake of FP
in children, AYA and adults
with cancer aged 0-45 years
by age, cancer diagnosis and
treatment.

2. To investigate the barriers
to FP by age, demographics,
cancer diagnosis and
treatment

3. To investigate the
complications of FP, by age
of patient, cancer diagnosis

and FP strategy offered.

Theme 3- FP potential

following cancer treatment

Fertility potential following

cancer treatment

1. To investigate and monitor
the return of reproductive
function following cancer
treatment.

2. To determine the risk for
infertility by diagnosis and
cancer treatment type
following cancer therapy.

3 To characterise the long
term reproductive endocrine
function for cancer patients

after treatment
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Theme 4- ART following

cancer treatment

Assisted reproductive
treatment (ART) following

cancer treatment

1.To monitor the uptake of
ART by cancer patients post
cancer treatment
documenting ART choices,
complications and
pregnancies

2.To monitor the rates for
natural and ART pregnancies

and births in cancer survivors

Table 2 — Demographics Data Dictionary For The Australasian Oncofertility Reqgistry

Name

Date of birth

Gender at birth- drop down list available

Gender identity- drop down list available

Address and postcode

Next of kin contact details

Religion- drop down list available

Ethnicity- drop down list available

Language spoken- drop down list available

Indigenous islander status- drop down list available which is specific for each country

Country of birth - drop down list available

Medicare number

Individual healthcare identifier

Health fund details

National health index number
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Table 3 - Cancer Diagnosis Data Dictionary For The Australasian Oncofertility Registry

Date of diagnosis

Date of death

Cancer centre postcode

Cancer diagnosis — new or relapse

Cancer category — oncology, haematology, bone marrow transplant (BMT) non malignant-
drop down list available.

Cancer diagnosis and subgroup for each cancer category- drop down list available.

Table 4 - Cancer Specialist Referral Data Dictionary For The Australasian Oncofertility

Reqistry

FP information given to patient — yes/no

Type of FP information given - oral, verbal or both

Referred to FP services (fertility/andrology/reproductive endocrinologist, paediatric
gynaecologist or paediatric endocrinologist) yes/no

Referral date

Patient declined referral- yes/no

Reasons for cancer clinician non- referral to FP services- drop down list available

Reason for patients declining FP specialist referral- drop down list available

Table 5 - Sexual and Reproductive Health Data Dictionary For The Australasian

Oncofertility Reqgistry

Sexually active prior to a cancer diagnosis- yes/no
Partner status- drop down list available

Sexuality- drop down list available
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Contraception use/type

For Male

Ability to achieve an erection - yes/no
Able to ejaculate - yes/no

Previous surgery to testes - yes/no

History of undescended testes- yes/no

For Females

Age of menarche

Menstruation prior to cancer diagnosis -yes/no

Regularity of menstrual cycle — less than 25 days, 26-35 days, greater than 36-50 days,
greater than 50 days

Number of pregnancies before cancer diagnosis — never pregnant, one pregnancy, two
pregnancies, multiple pregnancies

Previous termination of pregnancy- yes/no

Table 6 - FP Strateqgy (Female) Data Dictionary For The Australasian Oncofertility

Registry

FP service postcode

FP consultation — yes/no

Date of consultation

Planned FP- yes/no

Type of FP- drop down list available

Use of gonadotrophin releasing hormone agonist (GnRH)- yes/no
Type of GnRH- drop down list available

Ovarian transposition — yes/no

Side- right, left, both
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Baseline bloods - drop down list available

Oocyte and Embryo Cryopreservation

No of oocytes collected
Number of mature oocytes frozen

No of embryos frozen at 2,3 and 5

Ovarian Tissue Cryopreservation

No of slices

Follicle density

Oocytes collected from tissue — yes/no
Primordial follicles seen- yes/no

Histology sent from ovarian samples- yes/no

Confirmed cancer — yes/no

Complications

Complications of FP— yes/no

Type of Complications- drop down list available

Table 7 - FP Strateqy (Male) Data Dictionary For The Australasian Oncofertility Registry

FP consultation — yes/no

Date of consultation

Planned FP- yes/no

Type of FP- drop down list available

Testicular biopsy method - drop down list available

Baseline bloods - drop down list available
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Quality of Semen Collected

Days of abstinence prior to procedure
Total sperm per ejaculate

Collection- vials or straws

Sperm morphology — normal forms%
Concentration (million/MI)

Progressive motility (million/MI)

Complications
Complications of FP treatment- yes/no

Complications-- drop down list available

Table 8 - Follow Up After Cancer Treatment Data Dictionary For The Australasian

Oncofertility Reqgistry

FEMALES

Menstrual period after cancer treatment- drop down list available
Regularity of menstrual cycle- drop down list available

Last menstrual cycle- drop down list available

Hormone blood tests annually

Pelvic Ultrasound

Type of scan — transvaginal or transabdominal ultrasound
Endometrial thickness

Antral follicle count

Ovarian volume

Ovarian size in 3D

Number of follicles 2-6mm (antral follicle count)

Uterine size in 3D

Uterine volume
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Uterine pathology

BRAC mutation

BRACI1- not tested, yes/no

BRAC2 -not tested, yes/no

In phase 2 other predisposition genes will be added following consultation*
MALES

Hormone blood tests after cancer treatment
Sperm collection after cancer treatment
Days of abstinence prior to procedure
Collection- vials or straws

Sperm morphology — normal forms%
Sperm concentration (million/MI)

Total sperm per ejaculate

Progressive motility (million/Ml)

Post thaw motility%

Number of straws/vials stored

Table 9 - Starting A Family After Cancer Data Dictionary (Items Recorded For Cancer

Patient or Partner of Cancer Patient)

Natural pregnancy — yes/no

Type of ART- drop down list available

Start date of ART

No of cycles

Pregnancy outcomes- drop down list available

Pregnancy complications < 14 weeks- drop down list available
Pregnancy complications >14 weeks- drop down list available

Date of birth of child
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Sex of baby — male/female
Weight of baby

Gestation of baby- drop down list available
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