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INTRODUCTION  
 
This guideline has been developed for oncologists, haematologists and other health professionals involved in the care 
of people with cancer. The purpose of the guideline is to provide recommendations regarding best practice and a 
description of currently available options for fertility preservation for children and adults in New Zealand.  
 
The development of the guideline was initiated by the National Child Cancer Network in response to an identified need 
for a co-ordinated approach to fertility preservation for paediatric, adolescent and young adult patients with cancer. 
This intent was signalled to the Cancer Treatment Advisory Group who requested that the guideline be broadened to 
include patients of all ages.  Accordingly, the guideline development group was widened to include representatives 
from adult medical and radiation oncology and haematology services. 
 
The guideline development group comprised a diverse team of health professionals from throughout New Zealand, 
representing the disciplines of paediatric and adult haematology and oncology, radiation oncology, gynaecology, 
fertility, endocrinology, and nursing.   A consumer representative was also part of the group.  For the development of 
the late effects section a sub-group was formed.  This group included health professionals with expertise in the 
assessment and care of those at risk of late effects of cancer treatment.   
 
The guideline outlines current evidence and international expert opinion regarding the fertility risks associated with 
cancer treatments and the available or emerging fertility preservation options for those whose fertility is likely to be 
affected.  As technological advances in fertility preservation become known, and evidence for their safety and efficacy 
increases, fertility preservation becomes an increasingly important consideration for those with cancer and their health 
care teams, and those charged with making decisions about funding and access to such technologies.  This is 
particularly so for those whose fertility preservation options are limited by age, availability and/or cost.  Where cost is 
an influencing factor in an individual’s decision about whether to pursue an option such as ovarian tissue 
cryopreservation, equality of access for those from lower socio-economic and minority groups becomes an important 
ethical and moral consideration for all concerned. 
 
Many cancers can be successfully treated but unfortunately, many cancer treatments can damage fertility in the short 
and long term. Research indicates that people with cancer are concerned about the effect of their diagnosis and 
treatment on fertility, and want information about fertility and fertility preservation options at an early stage [1-5].  It is 
therefore important that health professionals involved in cancer care consider and discuss fertility preservation before 
recommending gonadotoxic treatment.  

The Need for Guidance for Health Professionals 

From the time of diagnosis until death people with cancer are now described as cancer survivors and approximately 
63% of adults and 80% of children diagnosed with invasive cancer will be alive five years from the time of diagnosis 
[6-9]. This progressive increase in the number of people surviving a diagnosis of cancer and its treatment can be 
attributed to more effective treatments, earlier diagnoses, and better supportive care[10, 11]. As this number increases 
and the duration of survivorship extends, the quality of life enjoyed or endured by these survivors is increasingly and 
appropriately seen as a key outcome of cancer treatments.  
 
Fertility damage can be a significant and distressing effect of cancer and its treatment [12]. Given the known risks of 
fertility damage associated with certain cancer treatments, and currently available options for fertility preservation, it is 
reasonable to expect that people diagnosed with cancer will be appropriately and fully informed of both risks and 
options in a timely manner. There are current and future options for the protection or preservation of fertility for those 
facing cancer and its treatment.  On an individual basis, these options depend on many factors including gender, age, 
relationship status, type of cancer and type of treatment. 
 
Research suggests that many health professionals do not routinely discuss fertility and fertility preservation despite 
recognising the importance of doing so. Barriers to such discussions include time constraints, lack of information 
about fertility options and costs, lack of clear referral pathways, and concerns about potential treatment delays [13-15].  
Poor recall of discussions of fertility issues may also be a factor, particularly in the diagnosis and pre-treatment phase 
where a large volume of potentially distressing information is given to those newly diagnosed with cancer and their 
family/whanau [16].  

Funding for Fertility Preservation for People with Cancer 

The nationwide service specification for Artificial Reproductive Technology Services (ART) describes the minimum 
services that are required to be funded by District Health Boards in New Zealand for eligible people.   This service 
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specification (to be updated in 2014) includes some services for people whose fertility is, or will be permanently 
impaired by cancer treatment as listed below:  
 

• Retrieval, freezing, and storage of gametes (eggs and sperm) up to 10 years 
• In vitro fertilitization cycle according to relevant CPAC tool, embryo freezing, and storage up to 10 years 
• Intracytoplasmic sperm injection 
• Frozen embryo replacement 

Note: Fertility Preservation Service Users who receive services related to fertility preservation will have their gametes / embryos 
storage funded up to 10 years. Parliament amended the Human Assisted Reproductive Technology Act (the HART Act) in 2010 to 
clarify provisions relating to the storage and extending storage of gametes and embryos beyond the original 10-year limit. See 
Ethics Committee on Reproductive Technology (ECART)’s guidelines issued by Advisory Committee on Reproductive Technology 
(ACART), on the extended storage of gametes and embryos, to enable applications to ECART to extend the period of storage. 
http://acart.health.govt.nz/system/files/documents/publications/acart-guidelines-extending-storage-gametes-embryos-2012.pdf  

Purpose of this Guideline  

The purpose of this guideline is to provide:  
• information for health professionals about risks to male and female fertility associated with commonly used 

cancer treatments  
• information about currently available fertility preservation options for people of any age diagnosed with cancer 

and how these can be accessed 
• recommendations for monitoring the reproductive health of cancer survivors  

Grading of Recommendations  

The recommendations presented in this guideline have been assigned a ‘grade of evidence’ based on the system 
employed by the New Zealand Guidelines Group.  This involves an analysis of the quality and consistency of the 
evidence base with consideration for the clinical implications of the evidence within the New Zealand healthcare 
context. The recommendation grades indicate the overall strength of the evidence for a particular recommendation. It 
is important to note that the grades indicate the strength of the evidence supporting a recommendation, not the 
importance of the recommendation itself. 
 
Grades indicate the strength of the supporting evidence rather than the importance of the evidence Grade 
The recommendation is supported by good evidence (based on a number of studies that are valid, consistent, 
applicable and clinically relevant) 

A 

The recommendation is supported by fair evidence (based on studies that are valid, but there are some 
concerns about the volume, consistency, applicability and clinical relevance of the evidence that may cause 
some uncertainty but are not likely to be overturned by other evidence) 

B 

The recommendation is supported by international expert opinion C 
The evidence is insufficient, evidence is lacking, of poor quality or opinions conflicting, the balance of benefits 
and harms cannot be determined 

I 

Good practice point – where no evidence is available, best practice recommendations are made based on the 
experience of the Guideline Development Team or feedback from consultation within New Zealand 

√ 

FERTILITY DISCUSSION AND INFORMATION 
Research and expert opinion suggest that issues related to fertility and sexuality are of a high level of concern for 
many people diagnosed with cancer, and that this translates into a need for timely, accessible, appropriate and current 
information [1, 2, 4, 5, 18-21].  Males and pre-menopausal females of any age who require treatment that poses a risk 
to future fertility, or the parents/guardians of young children, must be given the opportunity to discuss this risk and the 
available options to protect or preserve their/their child’s fertility.  Initial discussions should take place before treatment 
begins as part of the process of informed consent for cancer treatment, and should be led by the most appropriate 
member of the oncology team (oncologist, surgeon, nurse specialist) [20, 22].  In many cases, urgent referral to a 
fertility specialist may be required to allow fertility preservation to be undertaken before the commencement of cancer 
treatment [23, 24]. These discussions should include partners and family/whanau as appropriate. More than one 
discussion may be needed to facilitate informed decision-making [25]. 
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Recommendations – Discussion and Information Grade of 
Evidence  

The ‘reasonable suspicion’ of a cancer likely to require fertility-impairing treatment in a male or pre-
menopausal female should prompt discussion of fertility and of options for fertility preservation. Delaying 
discussion until the diagnosis is confirmed may limit access to some fertility preservation options 

Consideration should also be given to the risk of relapse and/or the need for more gonadotoxic therapy 
in the future 

 √ 

Fertility risks and any appropriate options for fertility preservation should be discussed with paediatric 
and adolescent patients and/or parents (or guardians), and young adult patients regardless of the 
person’s age, prognosis, treatment plan, perceived level of risk to fertility, sexual orientation or 
relationship status  

Fertility risks and any appropriate options for fertility preservation should be discussed with adult male 
and pre-menopausal female patients who are at risk of damage to fertility from planned cancer 
treatment and those who express concerns regarding fertility or ask questions regarding fertility, 
regardless of prognosis, sexual orientation or relationship status 

Patients’ options for fertility preservation may be influenced by age, co-morbidities and previous 
treatments. 

Initial discussions should be undertaken by the most appropriate member of the oncology team as part 
of the informed consent process for cancer treatment.  Urgent referral to a fertility specialist team may 
be required. 

Oncology team discussion with person with cancer/family/whanau should include: 

• the degree of risk to fertility posed by the treatment plan – short and long term  
• available and appropriate options for fertility preservation, including investigational options 

where available and appropriate 
• the potential impact (if any) of pursuing fertility preservation options on cancer treatment and 

outcome 
• the acceptability and potential implications of choosing not to pursue fertility preservation  
• the need for contraception for those who are sexually active as absolute fertility status is difficult 

to ascertain, particularly during chemotherapy and in the early post-treatment phase 
• the risk of premature menopause  
• changes to sexual function 
• the provision of appropriate written information 

Specialist fertility team discussion with person with cancer/family/whanau should include: 

• reiteration of the points discussed by the referring oncology team, as described above 
• the potential moral, ethical and legal issues associated with some fertility preservation options 

such as ownership of embryos or reproductive tissue in the event of death or incapacity 
• information about success rates, risks and complications, published evidence and costs (if 

relevant) for all options that are under discussion 
• information regarding storage and disposal of gametes, and the importance of maintaining 

contact with the fertility centre until such time as gametes are used or disposed of 
• It is important that people undergoing fertility preservation measures are informed of the 

outcome of the preservation processes and the options available to them regarding the use of 
their stored material 

√ 

 

√ 

 

 

 

√ 

 

 

 

 

 

 

 

 

 

Considerations 

Ethical Considerations  
There are a number of ethical considerations associated with discussing fertility issues and options with people with 
cancer and their partners and family/whanau, including:  
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• difficulties associated with encouraging people with a new cancer diagnosis to make decisions about future 
fertility while they are still coming to terms with their diagnosis and the often urgent need to commence 
treatment  

• decisions regarding delaying the start of cancer treatment to allow for fertility preservation, particularly if the 
fertility preservation option is investigational 

• consideration of the importance of prognosis  

Health professionals working with young people with cancer, particularly younger adolescents and children, need to 
consider the extent to which the young person is able to participate in decision-making and provide consent or assent. 
This will depend on their level of development, their understanding of their particular situation, and the degree to which 
they are physically unwell.  
 
Personal Considerations 

• delivery of information must be age-appropriate, particularly in the paediatric and adolescent setting, and 
involvement of AYA Nurse Specialist or other appropriate team member should be considered [16] 

• factors such as ethnicity, sexual orientation, personal/sexual history, relationship status and religious or 
cultural beliefs about reproduction, masturbation and/or assisted reproductive technologies should be 
considered and attended to with sensitivity in any discussions around fertility  

• the person may or may not want their partner and/or family/whanau, or in the case of children and 
adolescents their parent/caregiver, to be present for and contribute to discussions regarding fertility risk and 
options 

• where language may be a barrier to full communication and understanding, the assistance of an interpreter 
should be sought with consideration given to the gender of both parties  

• for younger people, having children may not be something they have previously considered  
• peoples’ feelings about future parenthood may change over time so it is important that the long-term 

consequences of fertility decisions made prior to treatment are emphasised [22, 26]  

There are many reasons why people with cancer may decline available fertility preservation options, including [4, 18, 
19, 22-24, 26-28]:  

• believing that the risk of fertility damage from their treatment is low 
• not understanding or absorbing information about fertility risks due to feeling overwhelmed by their diagnosis, 

receiving too much information in a short timeframe, or a lack of emphasis placed on fertility risks by health 
professionals  

• placing future fertility/parenthood at a lower priority in light of the diagnosis of a life-threatening illness  
• being unwilling to delay the start of cancer treatment to pursue fertility preservation 
• feeling overwhelmed at the need for additional procedures related to fertility preservation  
• concerns regarding the initial and ongoing costs associated with fertility preservation  
• religious, cultural or ethical concerns about fertility preservation methods  
• being unable to provide a semen sample due to being too unwell or for other reasons   

Cultural Considerations 
Cultural concerns, beliefs and practices may have a significant impact on decision-making regarding fertility and fertility 
preservation for some. This may be of particular concern for Maori as some iwi disagree with storage of tissue samples 
citing whakapapa.  It is therefore important that health professionals involved in fertility discussions and fertility care are 
aware of such beliefs and concerns, and that appropriate cultural and social support be available to assist with discussions 
and decision-making regarding fertility issues. Due to limited published research addressing Maori attitudes to and uptake 
of fertility preservation or assisted reproductive technologies in New Zealand no comment can currently be made 
regarding the impact of these beliefs and concerns on decisions regarding fertility preservation [29, 30]. 

MANAGING THE FERTILITY PRESERVATION PROCESS 
Successful management of the risks to fertility associated with cancer treatment requires a co-ordinated multi-
disciplinary approach using appropriate region-specific providers and pathways. It is particularly important that the 
oncology and specialist fertility teams have established patterns of referral and communication [4, 27].  Other key 
team members may include the person’s partner and family/whanau, AYA Clinical Nurse Specialists and support staff, 
local surgical/gynaecology/urology teams, staff at the appropriate tissue storage facility/fertility clinic, members of the 
research team for investigational procedures, reproductive endocrinology laboratory staff and providers of 
psychosocial support.   
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Oncology centres may benefit from the development of a specialist nursing role focused on fertility and sexuality 
issues.  This role can maintain responsibility for co-ordination and promotion of fertility preservation discussion, 
information and referral, and be the central contact for those with needs related to fertility and sexuality [22, 31, 32].  

Recommendations – Multi-disciplinary Approach Grade of 
evidence  

Oncology services have a responsibility to ensure that they establish and maintain a co-ordinated and 
accessible multi-disciplinary approach to fertility preservation including, but not limited to: 

• oncologist and oncology nursing team 
• fertility specialist and associated nursing, laboratory and storage facilities 
• local surgical, gynaecology, urology teams and radiation oncology teams 
• AYA and other clinical nurse specialists 
• providers of psycho-social support 
 

Oncology services should nominate key team members and/or a specialist role to co-ordinate and 
promote this approach 
 

√ 

People with a cancer diagnosis who indicate an interest in pursuing fertility preservation must be 
urgently referred as appropriate, to: 

• a local sperm banking facility for post-pubescent males  
• a fertility specialist for pre-menopausal females of any age who wish to pursue fertility 

preservation  
• a fertility specialist/urologist for post-pubescent males who are unable to produce semen for 

sperm banking by masturbation  
• psycho-social support at any stage 

 

√ 

It is common for those newly diagnosed with cancer to have very limited time available between confirmation of the 
suspected cancer diagnosis and the commencement of potentially life-saving treatment. Emergent life-saving 
treatment takes priority over fertility preservation, but may compromise future fertility preservation options. The 
guideline group, therefore, recommend that in a premenopausal female or a male, the ‘reasonable suspicion’ of a 
diagnosis of cancer likely to require fertility-impairing treatment should prompt fertility preservation discussions and, as 
appropriate, interventions.   

Consideration of fertility issues, decision-making around fertility preservation, and the pursuit of fertility preservation 
options can lead to psychological distress [33-35].  Distress may occur at the time that discussions and interventions 
take place or at any future stage.  It is important that both general psychological support and ongoing information and 
discussion are provided by members of the oncology and fertility teams.  Specialist psychological support should be 
available, and referred to as appropriate. 

Guideline Implementation 

Written protocols should be developed by oncology and fertility services to clearly outline the service/region-specific 
implementation of these guideline recommendations [18, 23, 24, 27].  Within this, the roles of the key team members 
involved in fertility preservation should be clearly stated, with appropriate region-specific information highlighted. Clear 
communication pathways between services should be developed and maintained within each region to facilitate 
information sharing and best outcomes: 

• where a referral to specialist fertility services is made a detailed referral should be provided, including: 
o cancer diagnosis, including stage and grade of disease and prognosis,  if known  
o anticipated/proposed treatment plan 
o assessment of degree of risk to fertility posed by the anticipated/proposed treatment plan 
o time available until start of treatment,  and indication of urgency of treatment commencement 
o relationship/family status, presence of existing children 
o relevant medical, mental health and/or substance abuse history  

• after assessment, a detailed description of any fertility preservation plan should be provided by the specialist 
fertility team to the oncology team  

• after completion of fertility preservation processes, a detailed description of fertility preservation outcomes 
should be provided by the specialist fertility team to the oncology team, including: 

o fertility preservation processes undertaken and their outcome  
o the likely use of any stored gametes  
o any further recommendations for management or collection of tissue for fertility preservation 
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o any peri-operative complications or other relevant clinical information  

OPTIONS FOR FERTILITY PRESERVATION 
There is currently a limited range of options to preserve or protect the fertility of men and women diagnosed with 
cancer. The options available to an individual depend on many factors including gender, age, current relationship 
status, type of cancer, type/intensity/duration of treatment and co-morbidities.  It is recommended that fertility 
preservation be undertaken prior to the commencement of chemotherapy due to the risk of DNA damage to sperm 
and oocytes from chemotherapy agents [36-40]. 
 
Recommendations – Current Fertility Preservation Options for Males and Females with Cancer Grade of 

Evidence  
The most effective and established means of preserving fertility in post-pubertal females with cancer 
are:  

• embryo and oocyte  cryopreservation where appropriate prior to commencement of cancer 
treatment 

The most effective and established means of preserving fertility in post-pubertal males with cancer is:  
• sperm cryopreservation prior to commencement of cancer treatment  
 

B   

Most other procedures are still considered investigational 
• If the efficacy of a particular method of fertility preservation is not established then this needs to 

be clearly stated in discussions and consent procedures  
• Investigational procedures should be undertaken in the context of a protocol approved by the 

relevant national Ethics Committee (Ethics Committee on Assisted Reproductive Technology or 
a general Health and Disability Ethics Committee) particularly in the paediatric and adolescent 
population 

 

√ 
 
 
C 

Discussion about fertility preservation options should include an explanation of the processes involved, 
success rates, risks and side effects, and costs, including: 

• the potential for increased risk of birth defects associated with assisted reproduction, 
particularly intracytoplasmic sperm injection (ICSI) 

• advice that the risk of birth defects associated with oocyte and ovarian tissue cryopreservation 
is not known 

 

√ 
 

Preservation of reproductive tissue during chemotherapy is not currently recommended due to the 
possibility of DNA damage to the stored tissue 
 

C 

The use of fertility preservation measures must be individualised and personalised in consultation with 
the person with cancer, their family/whanau and the multidisciplinary treatment team 
 

√ 

Females 

Most cancer treatments have the potential to affect fertility. The major effect of cancer treatment on female 
reproductive potential is through damage to the ovary and the oocytes with accelerated oocyte depletion. Due to the 
limited number, irreplaceable nature and decreasing quality of oocytes over time, rates of successful conception and 
pregnancy diminish rapidly from the age of 30 even without cancer treatments [41].  Accordingly, the risk of premature 
ovarian failure from chemotherapy or radiation therapy increases rapidly from 30 years of age.  
 
Even though women may continue to menstruate throughout gonadotoxic treatment or resume menstruating after 
completion of treatment, it is possible that damage to the ovarian reserve will result in premature menopause [42, 43]. 
An individual woman’s risk of ovarian damage or failure is influenced by her age, pre-existing fertility status and the 
type, intensity and duration of the treatment. In addition, radiation to the uterus can cause irreversible damage via 
disruption to uterine vasculature and a decrease in uterine weight and length.  This can lead to problems with 
implantation and uterine growth during pregnancy.  Surgery involving reproductive or other abdomino-pelvic organs 
can affect fertility through anatomic or vascular changes.  Hormone changes resulting from cranial irradiation may 
negatively impact on female fertility [4].  Females who have had cancer treatment at any age should be counselled 
that they may have a shortened reproductive life span with an earlier menopause.  Prior treatment with chemotherapy 
has been shown to significantly reduce the efficacy of assisted reproductive technologies undertaken after the end of 
cancer treatment [44, 45]. 
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Research suggests that children born to cancer survivors are not at increased risk of birth defects, genetic disorders 
or chromosomal abnormalities [46-48]. There is, however, a known increased risk of birth defects associated with 
assisted reproductive technologies [49-53]. This risk may not be significant for IVF when rates of birth defects are 
adjusted for parental factors, but there are risks associated with ICSI [54]. Pregnancy following cancer should be 
considered a ‘high risk’ pregnancy and managed by a multidisciplinary team.  Women who have been treated for 
hormone-sensitive cancers such as breast cancer do not appear to be at increased risk of relapse during subsequent 
pregnancy [55]. 
 
Recommendations – Fertility Preservation for Females Grade of 

Evidence  
Damage to fertility due to cancer or its treatment may lead to emotional distress, as can the processes 
and procedures associated with fertility preservation and treatment 

• Availability of and referral for psycho-social support is recommended 
 

√ 

Embryo and oocyte cryopreservation are established procedures that: 
• should be discussed, as appropriate, with females from menarche to menopause prior to 

potentially sterilising surgery, chemotherapy or pelvic radiation  
• may be suitable for post-pubertal women who:  

o are medically fit for the procedure  
o are expected to be able to tolerate the treatment regimen  
o have sufficient time (10-17 days) before the commencement of their cancer treatment 
o are informed of the potential risks of hormonal treatment including the risks of cancer 

progression 
 

B   

Ovarian tissue cryopreservation and storage is an investigational procedure that: 
 

• should only be undertaken in the context of an ethics committee approved tissue-banking 
protocol  

o where this is not available, ovarian tissue cryopreservation may be undertaken in those 
aged ≥ 16 years provided fully informed consent is gained, including information that 
the use of cryopreserved ovarian tissue to achieve pregnancy is not yet considered to 
be a routine clinical practice 

• should be discussed with females/parents or guardians of females who:  
o are pre-pubertal and/or  
o do not have the option of embryo/oocyte cryopreservation  
 

B 
 
 
 
 
 
 
 

Ovarian tissue must be tested for the presence of cancer cells or markers prior to transplantation 
(transplantation of ovarian tissue is not currently approved in New Zealand) 
 

B 

In vitro maturation of oocytes (IVM) is an emerging technology and may be an option but current 
success rates remain inferior to standard IVF 
 

I 

The efficacy of GnRH analogues for ovarian protection for post-pubertal women has not been 
established, with successive clinical trials producing conflicting evidence 

• GnRH analogues should therefore NOT be used as the only option for fertility preservation 
unless informed consent is gained, including discussion of the lack of evidence for the efficacy 
of this approach 

• Care should be taken when using GnRH analogues in women with potentially endocrine-
sensitive tumours such as breast cancer 

 

 
B  
 
 
 
√ 

Fertility conserving/sparing surgery should be considered and offered wherever possible when 
pelvic/gynaecologic surgery is indicated 
 
Ovarian shielding/transposition should be considered wherever possible when pelvic/abdominal 
radiation therapy is indicated 
 

C 
 
 
C 

 

 

 
Fertility Preservation for People Affected by Cancer: A New Zealand Guideline                                           Version 3: 12th Dec 2017 

Page 8 of 31 



Female Fertility Preservation Algorithm 

Consideration of the potential impact of cancer treatment on fertility and options for fertility preservation should be 
included in diagnosis and treatment planning for premenopausal women with cancer or a reasonable suspicion of 
cancer.  Any level of risk to fertility must be disclosed to the person (and/or parents/guardians for children and 
adolescents) and their degree of interest in fertility preservation determined and addressed accordingly: 
 
 
 
 
 
                                                             
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

 

 

Reasonable suspicion 
of cancer diagnosis 
likely to require fertility-
impairing treatment 
 

Development of 
treatment plan Assessment of fertility risk 

(eg. FertileHope online 
calculator –  
www.fertilehope.org) 

Any level of risk 
/ unknown risk 

No risk - document End of algorithm 

Inform patient/parent of 
risk - document 

Patient/parent interested in 
fertility preservation? 

No 

Yes 

Provide discussion/ resources 
regarding available options 

Surgery (any age) 
• Fertility conserving 

surgery 
Refer to gynaecologist/gynae-
oncologist/paediatric surgical 
oncologist for urgent surgical 
assessment 
Post-pubertal 
• Embryo cryopreservation 
• Oocyte cryopreservation 
Post-pubertal ≥ 16 years 
• Ovarian tissue 

cryopreservation within 
ethics committee 
approved banking 
protocol if available 

Pre-pubertal or post-
pubertal < 16 years  
• Ovarian tissue 

cryopreservation within 
ethics committee 
approved banking 
protocol  

 
Refer to fertility 
specialist/gynaecologist/ 
paediatric surgical oncologist 
for urgent assessment 
 
Document discussions 
/outcome 
 
 

Spinal/Pelvic Radiation Therapy 
• Ovarian 

shielding/transposition 
Refer to gynaecologist/gynae-
oncologist/paediatric surgical 
oncologist for urgent assessment  
Post-pubertal 
• Embryo cryopreservation 
• Oocyte cryopreservation 
Post-pubertal ≥ 16 years 
• Ovarian tissue 

cryopreservation within ethics 
committee approved banking 
protocol if available 

Pre-pubertal or post-pubertal    
< 16 years 
• Ovarian tissue 

cryopreservation within ethics 
committee approved banking 
protocol 

 
Refer to fertility 
specialist/gynaecologist/paediatric 
surgical oncologist for urgent 
assessment 
 
Document discussions/outcome 
  
 

Chemotherapy – Post-
pubertal 
• Embryo 

cryopreservation 
• Oocyte cryopreservation 
• GnRH analog 

chemoprotection  
 ≥ 16 years 
• Ovarian tissue 

cryopreservation within 
ethics committee 
approved banking 
protocol if available 

< 16 years 
• Ovarian tissue 

cryopreservation within 
ethics committee 
approved banking 
protocol 

 
Refer to fertility 
specialist/gynaecologist/ 
paediatric surgical oncologist 
for urgent assessment 
 
Document 
discussions/outcome 
 
 

Chemotherapy – Pre-
Pubertal 
Ovarian tissue 
cryopreservation within 
ethics committee approved 
banking protocol 
 
Refer to fertility specialist 
/gynaecologist/paediatric 
surgical oncologist for 
urgent assessment 
 
Document 
discussions/outcome 
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Assessment of Fertility Risk 

Assessment of the potential for non-surgical cancer treatments to affect female fertility is currently hampered by the 
use of amenorrhea as a marker of fertility in the majority of reports and the tools developed from them.  The presence 
or absence of menstruation is a poor representation of fertile potential, and any assessment of fertility risk should 
reflect this.  More reliable measures, such as Anti-Mullerian Hormone, Follicle Stimulating Hormone and Inhibin B, are 
being investigated for their use as markers of ovarian reserve but it will be some time before fertility risk assessment 
tools reflect research findings based on these [56, 57]. Until this happens, tools such as that provided by 
FertileHope.org (adapted below) offer a means to loosely assess risk on an individual basis. 
Likelihood of Amenorrhea Treatment Potential Usage  
HIGH  - >70% will develop 
amenorrhea post-treatment 

Fractionated radiation therapy - whole abdominal or pelvic 
radiation  
> 6 Gy (adult women) 
 

Many cancers 

 Fractionated radiation therapy - whole abdominal or pelvic 
radiation  
> 15 Gy (pre-pubertal girls) 
> 10 Gy (post-pubertal girls) 
 

Wilms tumour, neuroblastoma, 
sarcomas, Hodgkin lymphoma 

 Fractionated radiation therapy - total body irradiation 
 

Conditioning for haematopoietic stem 
cell transplant 

  Fractionated radiation therapy – cranial radiation > 40 Gy 
 

Brain tumours 

  Chemotherapy – CEF, CMF, CAF x 6 cycles in women aged 
40+ 
 

Breast cancer 

 Chemotherapy – cyclophosphamide:  7.5g/m2 in girls aged < 20 
5g/m2 in women aged > 40  
 

NHL, neuroblastoma, ALL, sarcomas, 
breast cancer 

 Chemotherapy – alkylating agents for conditioning for 
haematopoietic stem cell transplant eg cyclophosphamide, 
busulphan, melphalan  
 

Conditioning for haematopoietic stem 
cell transplant 

 Chemotherapy – any alkylating agent eg cyclophosphamide, 
ifosfamide, busulphan, BCNU, CCNU + total body irradiation or 
pelvic radiation 
 

Conditioning for haematopoietic stem 
cell transplant, ovarian cancer, 
sarcomas, neuroblastoma, Hodgkin 
lymphoma 

  Chemotherapy – protocols containing procarbazine eg ChlVPP, 
BEACOPP  
 

Hodgkin lymphoma 

INTERMEDIATE – 30-70% 
will develop amenorrhea post-
treatment 

Fractionated radiation therapy – whole abdomen or pelvic 
radiation 10 -  15 Gy in pre-pubertal girls 

Wilms tumour 
 

 Fractionated radiation therapy – whole abdomen or pelvic 
radiation   5 - 10 Gy in post-pubertal girls 
 

Wilms tumour, neuroblastoma 

 Fractionated radiation therapy – spinal radiation with ovaries 
shielded or transposed  ≥ 25 Gy 
 

Spinal tumours, brain tumours, 
neuroblastoma, relapsed ALL/NHL 

 Chemotherapy – cyclophosphamide 5g/m2 in women aged 30-
40 
 

Mulitple cancers, Breast cancer 

 Chemotherapy – protocols containing cisplatin Cervical cancer 
 Chemotherapy - FOLFOX4 

 
Colon cancer 

  Chemotherapy –  
• AC x 4 in women aged 40+ 
• CEF, CMF, CAF x 6 cycles in women aged 30-39 
• Anthracycline/taxane containing regimens in women 

aged 30-39 
 

Breast cancer 

LOWER - < 30% will develop 
amenorrhoea post-treatment 
  

Chemotherapy –  
• AC x 4 in women aged < 30 
• CMF, CEF, CAF x 6 cycles in women aged < 30 

 

Breast cancer 

 Chemotherapy – non-alkylating eg ABVD, COP, CHOP 
 

NHL, Hodgkin lymphoma 

 Chemotherapy – non-alkylating eg anthracycline + cytarabine 
 

AML 

 Chemotherapy – multi-agent 
 

ALL (standard/high risk) 

VERY LOW – negligible effect 
on menstruation 

Radiation therapy – radioactive iodine Thyroid cancer 

 Chemotherapy – vinblastine, methotrexate 
 

Multiple cancers 
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UNKNOWN   Chemotherapy – 
Oxaliplatin 
Irinotecan 
Taxanes – appear to have additive impact but research ongoing   
Biological therapies 

Multiple cancers 

(Table adapted to reflect current New Zealand oncological practice [16, 58-61]. 

Oocyte and Embryo Cryopreservation  

Embryo cryopreservation is an established procedure, and is highly successful with 80 - 90% of good quality embryos 
expected to survive the thawing process [36, 53, 62, 63].  Currently, the chance of a live birth per thawed embryo 
replaced in a woman under 35 years of age is about 35% [63, 64].The success of this process is dependant on the 
woman’s age at the time that in vitro fertilisation and cryopreservation took place. 

Oocyte vitrification is an established procedure with survival rates of thawed oocytes of approximately 90%. Two or 
three embryos may be expected from every 10 good quality oocytes obtained at the retrieval procedure, with 
implantation rates similar to those from frozen embryos. Oocyte cryopreservation may be a viable alternative for 
women who are not in long-standing relationships.  The process of vitrification is increasingly being used for the 
freezing of oocytes and embryos [62, 65-69]. 

In-vitro maturation of oocytes (IVM) is an emerging, but still investigational, technique, which involves collection of 
immature oocytes from small follicles.  This usually takes place early in the menstrual cycle and with limited or no 
ovarian stimulation. IVM may be of particular benefit for younger women, particularly those with limited time prior to 
the commencement of chemotherapy, or those with an oestrogen-sensitive tumour [62, 70]. 

Risks and Considerations: 

• Neither embryo nor oocyte cryopreservation provide a guarantee of future fertility 
• The process of ovarian stimulation and oocyte retrieval requires 10 to 17 days before the start of 

chemotherapy or pelvic radiotherapy 
• Theoretical concerns exist regarding the use of ovarian stimulation in women with oestrogen-receptor positive 

breast cancers.  The use of an aromatase inhibitor as ovarian stimulator has been described as a safe 
alternative in a number of reports [71, 72] 

• Medically unwell women may face increased risks related to anaesthetic and oocyte collection processes 
• Consideration should be given to the appropriateness of the processes involved in oocyte retrieval in women 

who have not been sexually active, as this usually involves trans-vaginal procedures [73, 74] 
• Embryo cryopreservation carries the ‘social risk’ that the couple may separate and the former male partner 

may no longer consent to the use of the stored embryos 
• It is possible that children born as a result of assisted reproductive technologies may have an increased risk of 

congenital abnormalities compared to naturally conceived children [53] 
• New Zealand legislation limits storage of sperm, oocytes, embryos and ovarian or testicular tissue to a 

maximum of ten years.  After this time, an application to the Ethics Committee on Assisted Reproductive 
Technology (ECART) must be made by the owner requesting ongoing storage [75]. 

Ovarian Tissue Cryopreservation   

Ovarian tissue cryopreservation is a relatively new technology and still considered investigational in relation to the 
future reimplantation of the tissue for the purpose of restoring fertility. However, it appears to hold promise, in 
particular for pre-pubertal girls and women for whom embryo or oocyte cryopreservation is not possible [4, 62, 76, 77].  
There is no current consensus on the lower and upper ages at which ovarian tissue cryopreservation should be 
performed.  The likelihood of achieving pregnancy and live birth after reimplantation of ovarian tissue is partly 
dependent on the age of the woman at the time the tissue was retrieved.  With this in mind, upper age limits of 30-35 
years [62] or 40 years [4, 78] have been proposed.  At the time that this guideline was drafted, no pregnancies had 
been reported in those aged over 35 years. As this is the only possible option for pre-pubertal females, it is argued 
that this technique should be made available in anticipation of future expertise and success in reimplantation and 
subsequent restoration of fertility [4, 62, 76, 77]. 

The process requires a laparoscopic procedure to remove part of an ovary or a whole ovary, which is then sliced into 
very small segments and cryopreserved. Retrieval of ovarian tissue can take place during another planned surgical 
procedure. The cryopreserved tissue can subsequently be re-implanted either on or very close to the remaining ovary 
or outside the pelvic cavity with the aim of restoring ovarian function for at least a period of time.  Natural conceptions 
can occur after re-implantation of ovarian tissue on or close to the remaining ovary where the fallopian tubes are 
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intact, but IVF is often required to obtain oocytes which can be fertilised in vitro [79].  In excess of 20 live births have 
been reported after transplantation of cryopreserved ovarian tissue, but it is difficult to determine the true pregnancy 
and live birth rate as it is unclear how many women have had ovarian tissue replaced without reporting pregnancy 
and/or live birth, and in some cases pregnancies may have arisen from the residual untransplanted ovary [77, 79-81].  

At the time of guideline preparation New Zealand legislation permits the retrieval and cryopreservation/storage of 
ovarian tissue, but not reimplantation  [82, 83]. As yet, no application to the Ethics Committee on Assisted 
Reproductive Technology (ECART) to re-implant ovarian tissue has been made in New Zealand.  Such an application 
would require approval from the Advisory Committee on Assisted Reproductive Technology (ACART). Current 
practice at many international sites and the recommendations of existing guidelines and reports suggest that ovarian 
tissue cryopreservation and storage should be undertaken within a suitable ethically-approved protocol where this is 
available.  This recognises that the techniques involved in the reimplantation of tissue remain investigational, 
particularly for girls who were pre-pubertal at the time of tissue retrieval, and emphasises the associated need for 
rigorous information and consent procedures for the protection of patients, caregivers, health professionals and health 
services [4, 20, 62, 67, 78, 80, 84-86].  

The recommendation of this guideline, therefore, is that ovarian tissue cryopreservation/storage should be undertaken 
in the context of a formal ovarian tissue banking protocol that has approval from the appropriate national ethics 
committee. However, where this is not possible or available, ovarian tissue cryopreservation may be undertaken in 
those aged ≥16 years provided fully-informed consent is gained, including information that the use of cryopreserved 
ovarian tissue to achieve pregnancy is not yet considered to be a routine clinical practice and is not currently permitted 
in New Zealand  [82, 83].   

Risks and Considerations: 

• There are surgical risks associated with the retrieval of ovarian tissue, similar to those associated with 
standard laparoscopic or mini-laparotomy surgery. These risks are considered low but include anaesthetic 
risks and complications such as bleeding and infection; in many cases, ovarian tissue retrieval may take place 
at the same time as another surgical procedure 

• Removal of some ovarian tissue for storage may compromise remaining ovarian function 
• Adhesion formation may reduce the chances of spontaneous conception 
• Ovarian tissue cryopreservation does not provide a guarantee of future fertility and the process of tissue 

reimplantation is not yet approved in New Zealand 
• Medically-unwell women may face increased risks related to anaesthetic and tissue collection processes 
• It is possible that children born as a result of IVF have a minimally increased risk of congenital abnormalities 

compared to naturally conceived children  
• New Zealand legislation limits storage of sperm, oocytes, embryos and ovarian or testicular tissue to a 

maximum of ten years.  After this time, an application to the Ethics Committee on Assisted Reproductive 
Technology (ECART) must be made by the owner requesting ongoing storage [75] 

• There may be a delay of initiation of cancer treatment to allow for surgery and recovery, although this is likely 
to be minimal  

• Very limited data exists on obstetric complications in pregnancies achieved after ovarian tissue 
cryopreservation and reimplantation. Other than early miscarriage, no pregnancy complications have been 
reported. There is currently no published data on longer term outcomes for children born as a result of this 
process 

There is a risk of tumour cell transmission in the grafted tissue.  A recent review categorised leukaemia, 
neuroblastoma and Burkitt lymphoma as high risk for ovarian metastasis; at moderate risk are some breast cancers, 
colon cancer, adenocarcinoma of cervix, non-Hodgkin lymphoma and Ewing Sarcoma; at low risk are some breast 
cancers, squamous cell carcinoma of cervix, Hodgkin lymphoma, osteogenic carcinoma, rhabdomyosarcoma (non-
genital) and Wilms tumour [78, 87]. The risk may be minimised by undertaking a comprehensive assessment of slices 
of the tissue using techniques most appropriate for each particular tumour type (e.g. immunohistochemistry or 
molecular testing), looking for the presence of cancer cells or markers, both at the time of tissue excision and prior to 
reimplantation [77, 80, 88-90]. 
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Comparison of Invasive Female Fertility Preservation Techniques  
 Embryo 

Cryopreservation 
Oocyte 
Cryopreservation 

Ovarian Tissue Cryopreservation 

Invasiveness of procedure Minimal Minimal Moderate 
Time required 10-17 days 10-17 days ½ day 
Need for partner Yes No No 
Survival rate after 
freeze/thaw 

90% 90%  Reasonable   

Likelihood of success Excellent if enough 
embryos 

Good if enough 
oocytes retreived 

Unknown 

Availability in New 
Zealand 

Yes Yes Recommended within ethics committee 
approved banking protocol  

Limitations Hormone-sensitive 
tumours 

Hormone-sensitive 
tumours 

Caution required with some malignancies. 
Reimplantation of tissue not yet approved 
in New Zealand 

Ovarian Suppression with GnRH Analogues During Chemotherapy 

The administration of gonadotrophin-releasing hormone (GnRH) analogues during chemotherapy suppresses 
menstruation and may reduce the gonadotoxic effects of chemotherapy on ovarian function.  Clinical trials examining 
ovarian function after chemotherapy with or without GnRH analogues have reported conflicting outcomes [91-97]. 
Therefore the routine use of GnRH analogues to preserve ovarian function is not currently recommended [20]. 

The most commonly-used GnRH analogue in New Zealand is a depot preparation injected monthly or 3-monthly. 
When used for durations longer than six months, additional low-dose oestrogen replacement should be considered to 
reduce the consequences of protracted hypo-oestrogenism (unless the woman has an oestrogen-sensitive tumour).  

Risks and Considerations: 

• The hypo-oestrogenic state induced by GnRH analogue use may cause hot flushes and reduction in vaginal 
secretions 

• There is a risk of bone depletion when GnRH analogues are used for prolonged periods (i.e. > 6 months) 
without low-dose oestrogen treatment 

• GnRH analogues may usefully suppress menstruation during chemotherapies anticipated to cause severe 
thrombocytopenia. 

• If used to preserve ovarian function, GnRH analogues are best used within a clinical trial where available [4, 
67] 

Males  

Most cancer treatments have the potential to affect fertility.  The major effect of cancer treatment on male reproductive 
potential is via chemotherapy- or radiation-induced damage to sperm, although surgery to reproductive or pelvic 
organs may also affect fertility. An individual male’s fertility outcome is influenced by the type and extent of his disease 
and the treatment he receives [98].  
 
Research suggests that children born to cancer survivors are not more likely to have birth defects, genetic disorders or 
chromosomal abnormalities [46-48]. However, higher rates of sperm aneuploidy have been reported for up to 18 
months after chemotherapy and radiotherapy in males with Hodgkin Lymphoma and testicular cancer, suggesting that 
there may be risks associated with fathering children or providing sperm for banking during this time [40]. There is an 
increased risk of birth defects associated with assisted reproductive technologies [49-53].  Recent research suggests 
this risk may not be significant for IVF when rates of birth defects are adjusted for parental factors, but there are risks 
associated with ICSI [54].  
 
Recommendations – Fertility Preservation for Males Grade of 

Evidence  
Damage to fertility due to cancer or its treatment may lead to emotional distress, as can the processes 
and procedures associated with fertility preservation and treatment 

• Availability of and referral for psycho-social support is recommended 
 

√ 

Sperm cryopreservation is the only well-established method of preserving fertility in post-pubertal 
males.  

B 
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• It should be offered to all post-pubertal males prior to chemotherapy, radiotherapy or surgery 
that may damage the testes or reproductive function 

• It may be offered to pubertal males (Tanner stages 2-4)  
 

 
C 

Epididymal or testicular aspiration or biopsy should be offered to post-pubertal males and pubertal 
males (Tanner stages 2-4) who are unable to ejaculate, and considered for those with azoospermia 
 

√ 

Fertility conserving surgery should be employed wherever possible when pelvic/testicular surgery is 
indicated 
 
Testicular shielding should be employed wherever possible when pelvic/abdominal radiation therapy 
is indicated 
 

C 

Male Fertility Preservation Algorithm 

Consideration of the potential impact of cancer treatment on fertility and options for fertility preservation should be 
included in diagnosis and treatment planning for people of any age with cancer or a reasonable suspicion of cancer.  
Any level of risk to fertility must be disclosed to the person (and/or parents/guardians for children and adolescents) 
and their degree of interest in fertility preservation determined and addressed accordingly: 
 
 
 
 
 
                                                             
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Reasonable suspicion 
of cancer diagnosis 
likely to require fertility-
impairing treatment 
 

Development of 
treatment plan Assessment of fertility risk 

(eg. FertileHope online 
calculator –  
www.fertilehope.org) 

Any level of risk 
/ unknown risk 

No risk - document End of algorithm 

Inform patient/parent of 
risk - document 

Patient/parent interested in 
fertility preservation? 

No 

Yes 

Provide discussion/ resources 
regarding available options 

Surgery (any age) 
• Fertility conserving 

surgery: 
Refer to urologist for urgent 
surgical assessment 
Post-pubertal 
• Sperm banking - 

(masturbation) 
If unable to provide sample: 
• Refer to fertility specialist 

for urgent assessment 
• Sperm banking – 

testicular 
biopsy/aspiration 

 
Document discussions 
/outcome 
 
 

Spinal/Pelvic Radiation 
Therapy (any age) 
• Testicular shielding 
Post-pubertal 
• Sperm banking - 

(masturbation) 
If unable to provide sample: 
• Refer to fertility specialist 

for urgent assessment 
• Sperm banking – 

testicular 
biopsy/aspiration 

 
Document 
discussions/outcome 
  
 

Chemotherapy – Post-
pubertal 
Sperm banking - 
(masturbation) 
 
If unable to provide sample: 
• Refer to fertility specialist 

for urgent assessment 
• Sperm banking – 

testicular 
biopsy/aspiration 

 
Document 
discussions/outcome 
 
 

Chemotherapy – Pre-
Pubertal 
No options currently available 
in New Zealand.  Testicular 
tissue cryopreservation is an 
emerging technique requiring 
further determination of 
safety and efficacy.  The 
potential use of this 
technique in New Zealand 
patients will be reviewed 
 
Document 
discussions/outcome 
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Assessment of Fertility Risk 

Assessment of the potential impact of non-surgical cancer treatments on male fertility is based on the risk of 
azoospermia post-treatment and the length of time until sperm production resumes. Tools such as that provided by 
FertileHope.org (adapted below) offer a means to loosely assess risk on an individual basis. 
 
Likelihood of Azoospermia Treatment Potential Usage 
HIGH – prolonged azoospermia 
common post-treatment 
 

Fractionated radiation therapy – total body irradiation Conditioning for haematopoietic stem 
cell transplant 

  Fractionated radiation therapy – testicular radiation 
dose        
 > 2.5 Gy in men 

 

Testicular cancer, ALL, NHL 

  Fractionated radiation therapy – testicular radiation 
dose         
> 6 Gy in boys 
 

ALL, NHL, sarcomas, germ cell 
tumours 

  Fractionated radiation therapy – cranial radiation > 40 
Gy 
 

Brain tumours 

  Chemotherapy – protocols containing procarbazine eg 
COPP, ChlVPP, BEACOPP  
 

Hodgkin lymphoma 

 Chemotherapy – alkylating therapy for haematopoietic 
stem cell transplant conditioning eg 
cyclophosphamide, busulphan, melphalan 
 

Conditioning for haematopoietic stem 
cell transplant 

 Chemotherapy – any alkylating agent eg 
procarbazine, cyclophosphamide + total body 
irradiation or pelvic/testicular irradiation 
 

Testicular cancer, conditioning for 
haematopoietic stem cell transplant, 
ALL, NHL, sarcomas, neuroblastoma, 
Hodgkin lymphoma 

 Chemotherapy – protocols containing temozolamide 
or carmustine (BCNU) 
 

Brain tumour 

 Chemotherapy – cyclophosphamide >7.5g/m2 
 

Sarcomas, NHL, neuroblastoma, ALL 

INTERMEDIATE – prolonged 
azoospermia not common at 
standard dose but can occur 

Fractionated radiation therapy – testicular radiation 
dose by scatter 1-6 Gy 

Wilms tumour, neuroblastoma 

  Chemotherapy –  
• BEP x 2-4 cycles 
• cumulative cisplatin dose  < 400mg/m2 
• cumulative carboplatin dose ≤ 2g/m2 

 

Testicular cancer 

LOWER – typically 
temporary azoospermia post-
treatment 
  

Fractionated radiation therapy – testicular 
radiation dose    < 0.2 – 0.7 Gy 

Testicular cancer 

  Chemotherapy – non-alkylating chemotherapy 
eg ABVD, OEPA, NOVP, CHOP, COP, 
anthracycline/cytarabine  
 

Hodgkin lymphoma, NHL, AML 

VERY LOW/NO – no effects 
on sperm production 
  

Fractionated radiation therapy – testicular 
radiation dose    < 0.2Gy 

Multiple cancers 

 Radiation therapy – radioactive iodine 
 

Thyroid cancer 

UNKNOWN Irinotecan 
Biological therapies 

Colon cancer 
Multiple cancers 
 

(Table adapted to reflect current New Zealand oncological practice [16, 58-61]) 

 
Fertility Preservation for People Affected by Cancer: A New Zealand Guideline                                           Version 3: 12th Dec 2017 

Page 15 of 31 



Cryopreservation of Semen 

Semen cryopreservation (sperm banking) before treatment starts is the only well-established method to preserve 
fertility potential in post-pubertal males.  Post-pubertal males at any risk of post-treatment infertility should be offered 
the opportunity to bank sperm. This is most commonly achieved using ejaculated sperm, and the chances of a future 
pregnancy are increased when more than one sample is provided.   In addition, assisted reproductive technology may 
be required to achieve pregnancy with cryopreserved semen. Successful pregnancies using sperm stored for up to 28 
years have been reported [99]. 
  
Semen quality is frequently decreased in males with cancer prior to the commencement of treatment [100]. Poor 
semen quality has been reported in males with Hodgkin Disease and testicular cancer [101, 102]. This may mean 
assisted reproductive technologies such as intra-cytoplasmic sperm injection may be necessary to achieve a 
pregnancy.  Men should not, however, be discouraged from banking sperm even when sperm quality is reduced.  

Cryopreservation of Epididymal or Testicular Extracted Sperm 

If semen collection by ejaculation is not possible or successful it may be possible to obtain sperm by direct testicular 
or epididymal aspiration or biopsy [103].  For males undergoing orchidectomy for testicular cancer, sperm suitable for 
use in ICSI may be extracted from the testis during surgery [104].   

Cryopreservation of Testicular Tissue Before Puberty 

Testicular tissue from prepubertal boys has been cryopreserved in some international centres in the expectation of 
successful future transplantation of spermatogonial stem cells [4, 105]. This is an area of active international research 
and not an established procedure in New Zealand, but will be reviewed as new evidence emerges.   

Risks and Considerations: 

• Sperm banking is recommended before cancer treatment starts to avoid increased sperm aneuploidy rates 
and increased sperm DNA damage  

• Discussion regarding sperm banking must be undertaken with sensitivity in adolescents and it is preferable 
that the majority of the discussion take place without parents present 

• More than one attempt may be needed to obtain a suitable semen sample for banking 
• The collection of more than one semen sample over a period of days is preferable for maximising future 

fertility potential, however newer techniques such as ICSI (intracytoplasmic sperm injection) allow for 
successful cryopreservation and future use of small numbers of sperm 

• Semen must be transported to the fertility centre laboratory at room temperature and received at the 
laboratory within an hour of collection 

• Sperm quality has been found to be poor, including aneuploidy and increased rates of DNA damage in 
association with testicular cancer, Hodgkin lymphoma and other cancers even prior to treatment and this risk 
should be made clear  

• There are risks such as pain, bleeding, swelling and infection when epidiymal/testicular extraction of sperm is 
used 

• New Zealand legislation limits storage of sperm, oocytes, embryos and ovarian or testicular tissue to a 
maximum of ten years.  After this time, an application to the Ethics Committee on Assisted Reproductive 
Technology (ECART) must be made by the owner requesting ongoing storage [75]. 

Males should have their fertility status evaluated approximately 1 year after completion of treatment to assess for 
return of natural fertility, in which case, consideration should be given to the destruction of banked sperm. 

LONG TERM FOLLOW UP 
Current evidence suggests that the impact of cancer and its treatment on fertility and sexual health is an important 
consideration for many cancer survivors [4, 5, 14, 19, 21, 67, 106-114].  There is limited high level evidence on which 
to base recommendations for long term followup after cancer treatment, particularly for those treated for cancer as 
adults. The type of post-treatment follow up indicated for cancer survivors in relation to fertility and sexual health 
should be determined according to gender, diagnosis, type of cancer treatment received, age at diagnosis and 
treatment, and other patient-specific factors. There are differences in long term follow-up recommendations for 
paediatric/AYA cancer survivors versus adult survivors related to clinical indication and the pragmatics of resource 
and service provision.  Long term follow-up may also be undertaken within a primary care environment. 
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For paediatric, adolescent, and young adult cancer survivors an initial clinical review of reproductive, endocrine and 
sexual health should be undertaken approximately six months after the end of treatment [4, 67, 107].  A plan for follow 
up should then be drawn up as appropriate with an emphasis on good communication between paediatric (if 
appropriate) and adult services, the patient’s General Practitioner and other relevant health care providers. A 
comprehensive follow-up service for those with a higher degree of need would involve a multidisciplinary team 
including oncology, psychology, nursing, specialist fertility and endocrinology services, with access to social work and 
peer support. While it may not be possible to have all members available at one site, clearly defined referral and 
communication paths must be established between team members.  Follow-up services should be able to 
accommodate the changing needs of survivors over time. 
 
In acknowledgement of the current lack of evidence on which to base recommendations for long term followup of 
those treated for cancer as adults, limited recommendations are made here. 

Psycho-Social Assessment 

Cancer survivors of both genders (and their partners) may experience psychological distress related to the effects of 
cancer treatment on their reproductive and sexual function and intimate relationships.  Pursuing or choosing not to 
pursue fertility preservation pre-treatment and/or fertility interventions post-treatment may both result in distress, as 
may the belief that these options were not adequately addressed at diagnosis. Assessment of the psychological health 
and needs of cancer survivors, particularly relating to the reproductive and sexual sequelae of cancer and its 
treatment should therefore be a key part of long term follow-up, and provision should be made for specialist 
psychological input where indicated  [3, 12, 14, 18, 19, 35, 67, 111-113, 115-123]. 
 
Pre-treatment discussions regarding fertility, fertility preservation, and the effect of cancer and its treatment on fertility 
and sexuality are often undertaken at a time of great stress [16]. Care should be taken to assess the level of 
understanding the patient and their family/whanau have of the information they were given during their diagnosis and 
treatment, and to update them on any further developments in the field [124]. 
 
Recommendations – Long Term Follow Up Grade of 

Evidence 
Paediatric and adolescent/young adult cancer survivors should have access to systematic long term 
follow up of their reproductive, endocrine and sexual health  
 
Adult cancer survivors should have access to follow-up for reproductive and sexual health as 
appropriate for their age and the treatments received 
 
This should include the opportunity, if indicated, to meet with a fertility specialist after treatment 
completion to review, and where appropriate, assess their reproductive, endocrine and sexual health, 
and plan for future care or intervention 
 

C 
 
 
I 
 
 
√ 

Some cancer survivors have psychological health needs related to the impact of the cancer and its 
treatment on their reproductive and sexual function.   
 
Referral for psychological support should be available. 
. 

B 
 
 
√ 

Depending on the treatments received, pregnancy after cancer treatment may be considered ‘high risk’ 
due to the potential impact of some cancer treatments on the health of both mother and baby  
  

C 

Females 

Girls and women who have undergone cancer treatment may be at increased risk of infertility, premature ovarian 
failure, sexual dysfunction and associated emotional distress. The degree of risk to fertility and sexual function is 
influenced by the cancer diagnosis, the type, intensity and duration of treatment, the age at which the diagnosis and 
treatment occurred, and the woman’s pre-existing fertility status and functioning.   For paediatric and 
adolesecent/young adult survivors reproductive and sexual health should be checked, as appropriate, as part of 
overall treatment follow-up. For adult cancer survivors, reproductive and sexual health should be assessed as 
clinically indicated.    
 
Cancer survivors who undertook fertility preservation prior to commencing cancer treatment should be referred for 
early specialist fertility review after treatment completion. Prior treatment with chemotherapy has been shown to 
significantly reduce the efficacy of assisted reproductive technologies where pre-treatment fertility preservation has 
not been undertaken. Early referral for specialist fertility review is therefore recommended for girls and women who 
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are at increased risk of premature ovarian failure due to the cancer treatments they have received, and who express a 
desire to have children in the future[44, 45]. 
 
Girls should be assessed for overall growth and development during and after cancer treatment and referred for early 
endocrine review where there are concerns regarding growth velocity or delayed/precocious puberty [106, 108].  Due 
to the increased risk of premature ovarian failure after cancer treatments it is recommended that early referral for 
specialist fertility and/or endocrine assessment be discussed with female cancer survivors to support optimal 
reproductive and sexual health.  Hormone replacement may be a safe therapy for survivors of non-hormone 
dependent cancers to alleviate symptoms of oestrogen deficiency and maintain bone health.  Hormone replacement is 
contra-indicated in women who have been treated for breast and hormone-dependent gynaecological cancers [67, 
125-127]. 
 
The return of and/or presence of menstruation is often used as a surrogate marker of fertility but does not provide an 
accurate indication of ovarian reserve and therefore future fertility. Antimullerian hormone (AMH) is currently 
considered the most useful marker of ovarian reserve for post-pubertal girls and women.  Other markers include early 
follicular phase FSH. Ultrasound scan assessment of ovarian volume of antral follicle count may also be used [16, 42, 
128, 129]. 
 
It is important to discuss contraception with sexually active cancer survivors, even where fertility is impaired. 

 Pregnancy after Treatment for Cancer  

Current evidence suggests that pregnancy after treatment for cancer is generally safe for both mother and baby, 
although it is often recommended that pregnancy in cancer survivors be considered ‘high risk’ and managed through a 
tertiary obstetric centre if possible[130].  It is generally recommended that pregnancy be avoided by those treated for 
cancers other than breast cancer for 6-12 months after the completion of cancer therapy to minimise risks to both 
mother and baby [130, 131].  Children born to cancer survivors are not at increased risk of birth defects, genetic 
disorders or chromosomal abnormalities [46-48].   
 
Pregnancy occurring at least 10 months from the time of diagnosis in women treated for early breast cancer may not 
have a negative impact on prognosis [55].  It is generally, however, recommended that women avoid pregnancy  for at 
least 2 years after a diagnosis of breast cancer in order to minimise the risk to both mother and baby associated with 
early relapse, and allow some endocrine therapy where appropriate [130-132].   
 
The risks associated with pregnancy in cancer survivors are reflective of the particular cancer treatments given and 
therefore it is important that the obstetric team have access to treatment information. Women who have received 
pelvic radiation therapy are at increased risk of miscarriage, pre-term birth and low-birthweight infants due to damage 
to the uterine wall and vasculature.  The long term impact of cancer therapies on cardiac, renal, respiratory and 
immune function should be considered in terms of pregnancy risk [67, 106, 108].   

Adoption and Surrogacy Options 

Adoption processes in New Zealand are overseen by Child, Youth and Family (http://www.cyf.govt.nz/adoption/). 
 
Options for surrogacy are best discussed with a fertility specialist.  
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Female Long Term Follow-up Algorithms 

GIRLS - Prepubertal/Pubertal:  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Clinical Indications – as appropriate for stage of development: Delayed puberty, irregular menstruation, primary or secondary amenorrhea  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Completion of cancer 
treatment 

 

Initial assessment: 
• Risk of impaired fertility based on treatment 

received  
• Pubertal development (Tanner staging) and history  
• Height  
• Serum FSH, LH, oestradiol baseline  levels  (at age 

13 years)  

Refer to endocrinologist for 
assessment and treatment if 
indicated 

POST-PUBERTAL 
Follow algorithm for 
Post-Puberty 
 

Ongoing assessment: 
• Pubertal development (6 - 12 

monthly until sexually mature) 
• Height (6-12 monthly until 

normal pubertal growth spurt 
established) 

• Menstrual history – onset, 
frequency (6 monthly) 

• Serum FSH, LH, oestradiol 
baseline  levels  (at age 13 
years and then annually  or  as 
clinically indicated *)  

 

• Poor growth 
• Delayed puberty 
• High risk of hypogonadism based on treatment received  
 

PRE-PUBERTAL
  

PUBERTAL 

Ongoing assessment: 
• Pubertal development and 

history (6 - 12 monthly) 
• Height (6-12 monthly until 

normal pubertal growth spurt 
established ) 

• Serum FSH, LH, oestradiol 
baseline  levels  (at age 13 
years and then annually  or  as 
clinically indicated *)  
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GIRLS - Post-Pubertal and Adolescents/Young Adults: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Clinical Indications: Irregular menstruation, primary or secondary amenorrhea, signs of oestrogen deficiency 

Initial assessment: 
• Risk of impaired fertility based on treatment received and age at treatment 
• Menstrual/pregnancy history 
• Serum FSH, LH, oestradiol, AMH baseline  levels   
• Sexual health and function 
• Presence of menopausal symptoms 
• Use of contraception and/or hormone replacement 
• Knowledge and concerns regarding sexual health, fertility and contraception including need to avoid 

pregnancy for 6-12 months post treatment completion  
• Presence of psychological distress and/or relationship concerns 
• Use of medications that may impact on sexual function 
 

Referral 
declined by 
patient? 

Send fertility 
information pack with 
information regarding 
access to fertility 
information and 
assessment in the 
future. 

• REDUCED OVARIAN FUNCTION  
• RECEIVED HIGHLY GONADOTOXIC THERAPY 
• INCREASED RISK OF PREMATURE MENOPAUSE 
• OTHER IMPEDIMENT TO NATURAL CONCEPTION 

AND PREGNANCY  
 

Offer referral for specialist fertility 
assessment/ consultation AND/OR 
referral for reproductive endocrinology 
or womens’ health review for 
management of premature ovarian 
failure 

Does not have 
reproductive 
tissue stored 

Provide and discuss available 
options: 
• Cryopreservation of tissue 

post-treatment  may be an 
option in some circumstances 

• Donor eggs 
• Surrogacy 
• Adoption 
• Management of premature 

menopause 
 

NORMAL REPRODUCTIVE 
FUNCTION 

Ongoing assessment as clinically 
indicated:  
• Menstrual/pregnancy history 

(annually) 
• Serum FSH, LH, oestradiol, AMH 

levels  (annually or as clinically 
indicated *)  

• Sexual health and function  
(annually or sooner if indicated) 

• Presence of menopausal symptoms 
(annually or sooner if indicated) 

• Use of contraception and/or 
hormone replacement  (annually) 

• Knowledge and concerns regarding 
sexual health, fertility and 
contraception (annually) 

• Presence of psychological distress 
and/or relationship concerns 
(annually or sooner if indicated) 

 

Has reproductive 
tissue stored 

• Discuss use of 
stored tissue, 
and alternative 
options 

• Proceed as 
discussed and 
agreed 

Completion of cancer 
treatment 

 

• Evidence of oligo-or 
anovulation 

• Gonadotrophins 
above reference 
ranges 
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WOMEN: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Males 

Boys and men who have undergone cancer treatment may be at increased risk of infertility, sexual dysfunction and 
associated emotional distress. The degree of risk to fertility and sexual function is influenced by the cancer diagnosis, 
the type, intensity and duration of treatment, the age at which the diagnosis and treatment occurred, and pre-existing 
fertility status and functioning.   For paediatric and adolescent/young adult survivors reproductive and sexual health 
should be checked, as appropriate, as part of overall treatment follow-up. For adult cancer survivors, reproductive and 
sexual health should be assessed, as appropriate, after treatment completion.   Cancer survivors who undertook 
fertility preservation prior to commencing cancer treatment should be referred for early specialist fertility review after 
treatment completion. 
 
Boys should be assessed for overall growth and development during and after cancer treatment and referred for early 
endocrine review where there are concerns regarding growth velocity or delayed/precocious puberty. Testicular 
volume and serum FSH, LH, testosterone and inhibin B (if available) provide useful indicators of gonadal damage 
[106, 108]. Boys (when age-appropriate) and men should be offered semen analysis 12 months after treatment 

Completion of cancer treatment 
 

• At high or intermediate risk 
of impaired fertility  

• Other impediment to natural 
conception or pregnancy 

• Concerned about fertility 
 

• Normal reproductive 
function    

• Not concerned about 
fertility 

End of algorithm 
 

Offer referral for specialist fertility 
assessment/ consultation 

Has reproductive 
tissue stored 

Does not have 
reproductive 
tissue stored 

Referral declined 
by patient? 

• Discuss use of 
stored tissue, 
and alternative 
options 

• Proceed as 
discussed and 
agreed 

Provide and discuss available options: 
• Cryopreservation of tissue post-

treatment  may be an option in 
some circumstances  

• Donor eggs 
• Surrogacy 
• Adoption 
• Management of premature 

menopause  

• Clinical indications of 
reduced ovarian function 

• At high or intermediate risk 
of ovarian failure  

• Not concerned about fertility 

Assessment/management of premature 
ovarian failure by health professional most 
appropriate: 
• medical oncologist (for those with 

breast cancer/hormone-sensitive 
gynaecological cancers) 

• gynaecologist / endocrinologist / 
women’s health specialist 
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completion [67].  Those whose fertility is shown to be unaffected or restored and who have sperm banked from pre-
treatment should be encouraged to arrange for banked sperm to be discarded.  
 
It is important to discuss contraception with sexually active cancer survivors, even where fertility is impaired.  
 
Children born to cancer survivors are not at increased risk of birth defects, genetic disorders or chromosomal 
abnormalities [46-48].   

Male Long Term Follow-up Algorithms 

BOYS - Prepubertal/Pubertal:  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Clinical Indications – as appropriate for stage of development: Delayed puberty and/or clinical signs of testosterone deficiency 

 
 
 
 
 
 
 
 
 
 
 
 

Completion of cancer 
treatment 

 

Initial assessment: 
• Risk of impaired fertility based on treatment received 
• Pubertal development (Tanner Staging) and history 
• Testicular volume using Prader orchidometer 
• Height 
• Serum FSH, LH, testosterone, inhibin B (if available) 
 

POST-PUBERTAL 
Follow algorithm for 
Post-Puberty 

PRE-PUBERTAL
  

PUBERTAL 

Ongoing assessment: 
• Pubertal development and history 

(6 - 12 monthly) 
• Testicular volume using Prader 

orchidometer (6 monthly) 
• Height (6-12 monthly until normal 

pubertal growth spurt established) 
• Serum FSH, LH, testosterone , 

inhibine B baseline  levels  (at 
age 14 years and then annually  
or  as clinically indicated *)  

Ongoing assessment: 
• Pubertal development (6 - 12 monthly until 

sexually mature) 
• Testicular volume using Prader orchidometer 

(6 monthly) 
• Height (6-12 monthly until normal pubertal 

growth spurt established) 
• Serum FSH, LH, testosterone, inhibin B 

baseline  levels  (at age 14 years and then 
annually  or  as clinically indicated *)  

 

• Poor growth 
• Delayed puberty 
• High risk of hypogonadism 

based on treatment received  
 

Refer to endocrinologist for 
assessment and treatment if 
indicated 
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BOYS - Post-Pubertal and Adolescents/Young Adults: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Initial assessment: 
• Risk of impaired fertility based on treatment received 
• Serum FSH, LH, testosterone, inhibin B (if available) 
• Semen analysis as appropriate 12 months after treatment completion 
• Sexual health and function 
• Presence of symptoms of hypogonadism 
• Use of contraception  
• Knowledge and concerns regarding sexual health, fertility and contraception 
• Presence of psychological distress and/or relationship concerns 
• Use of medications that may impact on sexual function 

 
 

Referral declined by 
patient?  

Send fertility 
information pack with 
information regarding 
access to fertility 
information and 
assessment in the 
future. 

NORMAL REPRODUCTIVE 
FUNCTION 

• FERTILITY IMPAIRED  
• RECEIVED HIGHLY GONADOTOXIC 

THERAPY 
• OTHER IMPEDIMENT TO NATURAL 

REPRODUCTION  
 

Provide and discuss 
resources regarding 
available options: 
• ISCI (if limited 

sperm 
available) 

• Donor Sperm 
• Adoption 
 

Does not have 
reproductive 
tissue stored 

Offer referral for specialist 
fertility assessment/ 
consultation and/or referral 
for endocrinology review  
 

Has reproductive 
tissue stored 

• Discuss use of 
stored tissue, 
and alternative 
options 

• Proceed as 
discussed and 
agreed 

Completion of cancer 
treatment 

 

Ongoing assessment as clinically 
indicated:  
• Serum FSH, LH, testosterone, 

inhibin B (6-12 monthly if indicated 
by suggestion of testosterone 
deficiency)  

• Semen analysis (as indicated) - If 
analysis suggests fertility 
unaffected/restored and patient has 
sperm banked from pre-treatment 
fertility preservation, inform sperm 
bank so that sperm can be 
discarded. 

• Sexual health and function  
(annually or sooner if indicated) 

• Use of contraception (annually) 
• Knowledge and concerns regarding 

sexual health, fertility and 
contraception (annually) 

• Presence of psychological distress 
and/or relationship concerns 
(annually or sooner if indicated) 

 
 

Serum testosterone 
below reference 
range  
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MEN: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is acknowledged that there will be variations in the availability of multi-disciplinary team input for long term follow-up 
around New Zealand.   

DEVELOPMENT AND REVIEW OF THE GUIDELINE 
This guideline has been developed by a national Fertility Preservation Working Group. This group was initially 
convened by the National Child Cancer Network to develop a guideline for children and adolescents/young adults with 
cancer.  The group and its remit were then extended to include those of all ages with cancer at the request of the 
Cancer Treatment Advisory Group. The group is comprised of a multidisciplinary team of health professionals from 
throughout New Zealand with expert knowledge of oncology and fertility, and a patient representative with personal 
experience of infertility related to cancer treatment.  Additional consultation with expert practitioners was undertaken 
where required, and the guideline was reviewed by relevant stakeholder groups prior to being finalised. 
 
To ground the development of the guideline in international evidence and current best practice the group reviewed 
and appraised existing international guidelines, relevant literature, expert recommendations and New Zealand 
legislation.  Particular attention was paid to the recently published Clinical Oncological Society of Australia (COSA) 
web-based guideline aimed at adolescents and young adults.  The recommendations made in these source 
documents and the bases on which they were made were appraised and considered in light of New Zealand’s unique 
cultural, health and social environment.   
 
This guideline should be used alongside local protocols that specify assessment/referral procedures and key expert 
practitioners in various aspects of oncology and fertility to facilitate patient access in a timely manner and optimise the 
outcome of any fertility preservation measures undertaken.  

Completion of cancer 
treatment 

 

• At high or intermediate risk of 
impaired fertility  

• Concerned about fertility 
 

• Normal reproductive 
function 

• Not concerned about 
fertility  

• At high or intermediate risk 
of gonadal failure  

• Signs or symptoms of 
hypogonadism 

• Not concerned about fertility 

Offer referral for specialist 
fertility assessment/ 
consultation  
 

Offer referral for 
endocrinology review 
 

End of algorithm 
 

Has reproductive 
tissue stored 

Does not have 
reproductive 
tissue stored 

Referral declined by 
patient? 

• Discuss use of 
stored tissue, 
and alternative 
options 

• Proceed as 
discussed and 
agreed 

Provide and discuss 
resources regarding 
available options: 
• ISCI (if limited 

sperm available) 
• Donor Sperm 
• Adoption 
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This document is current as at 7th December 2017 pending publication of an in-process international guideline.  After 
publication of the international guideline this document will be reviewed and updated accordingly. 

Guideline Development Group Membership 

Ramesh Arunachalam Radiation Oncologist, Auckland Regional Cancer and Blood Service  
Mary Birdsall Fertility Specialist, Fertility Associates 
Susan Brooks Radiation Oncologist, Auckland Regional Cancer and Blood Service 
Siobhan Cross Paediatric Haematologist/Oncologist, Christchurch Hospital 
Claire Douglas Late Effects Nurse, Starship Blood and Cancer Centre, Starship Children’s Hospital 
Sarah Hunter - Convenor Lead Clinical Research Associate, Starship Blood and Cancer Centre, Starship Children’s Hospital 
Paddy Moore (resigned) Paediatric and Adolescent Gynaecologist  
Philip Morreau Paediatric Surgeon, Starship Children’s Hospital 
David Porter Medical Oncologist, Auckland Regional Cancer and Blood Service 
Tara Siljeur Consumer representative 
Rose Simpson LEAP Nurse Specialist, Paediatric Oncology, Wellington Hospital 
Heidi Watson AYA Nurse Specialist, Auckland District Health Board 
Rob Weinkove Consultant Haematologist, Wellington Blood and Cancer Centre 
Mark Winstanley Paediatric Oncologist, Starship Blood and Cancer Centre, Starship Children’s Hospital 
  
Late Effects Section:  
Sarah Hunter  Lead Clinical Research Associate, Starship Blood and Cancer Centre 
Kate Gardner Medical Oncologist, Canterbury District Health Board 
Craig Jeffries Paediatric Endocrinologist, Starship Children’s Hospital 
Stella Milsom Reproductive Endocrinologist,  ADHB, Fertility Associates and Auckland University 
Jane Skeen Medical Officer Special Scale, Starship Blood and Cancer Centre, Starship Children’s Hospital 
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