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Abstract 

Originally absent from the oncologist's consult, then placed in a ‘quality of life’ rubric, 

oncofertility should now be an essential part of a comprehensive cancer treatment plan in 

patients of reproductive age, including adolescents and young adults (AYAs).  Oncofertility 

encompasses the endocrine health of the patient, as well as fertility management options.  

Thus, pubertal transitions in boys and girls, bone health, and menstrual health are all part of 

this discipline, enabling practitioners to work in interdisciplinary teams to solve problems in 

reproductive health. This review provides a summary of the essential considerations 

required for the assessement of reproductive risk and choice of fertility preservation 

options as well as considerations for developing oncofertility services for AYAs. 

 

Highlighted bulleted list 

1.      Oncofertility is a specialty that provides reproductive care for cancer patients and 

involves the collaboration of cancer, fertility, endocrinology, surgery, and ethics health care 

specialists. 

2.      Every cancer centre needs to develop oncofertility models of care that allow for clear 

referral pathways, information provisions, age appropriate care, psychological and practical 

support and oncofertility survivorship follow-up. 

3.      A inter-disciplinary team of health care professionals, including counsellors, doctors, 

nurses, psychologists, and social workers all have a role in the oncofertility care of patients 

and should all receive oncofertility training. 

4.      Every cancer centre should identify and follow guidelines on oncofertility care. 

5.      Potential or actual infertility may cause patients and family members psychological 

distress, which can be reduced by clear communication, age appropriate care, psychological 

support, and the use of decision aids. 

  

  



What is Oncofertility Care? 

As the survival rates for adolescents and young adults (AYAs) with cancer increase, there is an 

expectation that their reproductive health will be preserved whenever possible. Oncofertility 

is an umbrella term that includes care from both cancer and fertility health care providers 

(HCP).1-4 It involves the discussion of risks to fertility and fertility preservation (FP) options, as 

well as the management of related complications such as pubertal delay, menstrual 

irregularities and bleeding, hormonal deficiency, and sexual dysfunction. Provision of 

information to and psychological support for the patient’s partners and parents is integral to 

oncofertility care.5  

 

Although many survivors will maintain their reproductive potential after successfully 

completing treatment for cancer, others experience temporary or permanent infertility as a 

result of their disease or treatment. The burden of infertility as a cancer complication is a 

potentially preventable problem.  

 

How does Cancer Treatment cause Infertility?  

Infertility occurs when cancer or cancer treatments damage gonadal tissue, gametes or sex 

hormones.6,7 

In males, cancer treatment may affect spermatogenesis or the production of LH/FSH in the 

pituitary or testosterone by the Leydig cells in the testes; all hormones essential for pubertal 

development and sexual function.8  

The human ovary has a fixed number of primordial follicles which are at their maximum at 5 

month’s gestation.9 The follicles contain oocytes which are lost progressively with increasing 

age, resulting in menopause which, on average, occurs at around 50 years of age.  Cancer 

treatment accelerates the follicle and oocyte depletion, leading to premature menopause.10  

How do We Predict the Gonadotoxic Risk of Treatment? 

This requires clinicians to consider both pre treatment and treatment-related risk factors. 

Pre-treatment factors include: 

1. reproductive and obstetric health history 

2. history of sexually transmitted diseases or complications 

3. history of surgery or trauma to reproductive organs  



4. family history of infertility  

5. underlying medical conditions that could result in infertility 

Unfortuantely, cancer clinicians rarely consider or document pre-treatment factors.11-13 

Moreover, there is no easy assessment of ovarian reserve, which makes the risk calculation 

imperfect, so post-treatment surveillance is an important part of the process. 

 

Gonadotoxic risk can be stratified into four categories - no risk, low risk (less than 20%), 

intermediate risk (21-80%) and high risk (greater than 80%) by using fertility calculators,14 

fertility risk tables6 , Alkylating Agent Dose (AAD)15 or cyclophosphamide-equivalent dose 

calculators16 (CED), considering the following factors: 

1. Cancer type and site – Cancers affecting the male and female reproductive organs 

or neuroendocrine axis (brain tumours or metastatic deposits) are likely to cause 

infertility by direct damage8-17. Patients may have reduced fertility potential at 

diagnosis due to compromised general health factors. 18-19 

 

2. Chemotherapy drugs and dose- Alkylating agents have an intermediate to high 

chance of causing infertility and this can be correlated to the cumulative dose 

prescribed (e.g. > 7.5gm of cyclophosphamide in females younger than 20 and > 

5gm in older women).6 Platinum agents, anthracyclines and taxanes have an 

intermediate risk of infertility6 and 6 mercapturine, methotrexate, 5 fluorouracil, 

vincristine, bleomycin and actinomycin have a low or no risk6. High dose 

chemotherapy associated with haematopoietic stem cell transplantation causes 

severe and often permanent infertility in most cases.8 

 

3. Novel therapy - There are many new agents and the data on reproductive risk is 

not comprehensive.  Tyrosine kinase inhibitors20,21 are associated with infertility 

and further knowledge of others will develop over time, putting clinicians at 

present in a difficult situation with limited information. 

 

4. Radiation therapy - Total body irradiation and cranio-spinal irradiation have a 

high risk of damage to the hypothalamic pituitary gonadal axis.17 Whole 

abdominal and pelvic radiation in females (> 15Gy in pre pubertal girls, > 10 Gy in 



post pubertal girls and > 6 Gy in adults) is associated with a high risk of infertility.6 

The testis is highly sensitive to irradiation; a dose as low as 0.15 Gy causes 

reduced sperm production and doses of 0.5 Gy or above can cause azoospermia. 

Partial recovery from irradiation-induced azoospermia may occur; however, the 

time to recovery is proportional to the testicular dose.8 

 

5. Surgery – Surgical procedures to male or female reproductive organs or the 

neuro-endocrine axis can result in infertility.  

 

6. Combination treatment - The combination of chemotherapy with another 

treatment modality will also impact on patients overall reproductive risk. 

 

A detailed history and knowledge of cancer treatment is essential for clinicians to make clear 

recommendations about a patients individual gonadotoxic risk. 

 

Who should be Referred to a Fertility Specialist? 

All patients of reproductive age who will have curative treatment should receive reliable 

information about the risk of reproductive harm and the potential options for FP. 

International guidelines support referral to a specialist who can  provide expert discussion 

and assessment. While there is agreement on intermediate and high risk patients receiving 

such consultation,  there is no agreement about the role of experimental FP procedures in 

patients  who have a  low or unknown risk  for infertility. Certainly patients requesting 

further discussion irrespective of risk should be referred for individualised assessment of 

risks and benefits. Paediatric FP can only be undertaken in settings where there is 

speacialised governance and care often involves multidisciplinary teams of paediatric 

providers including clinical ethicists.22  Furthermore, young cancer patients may value 

discussions of contraception because they are often concerned about transmitting disease 

or treatments via intercourse. Allaying the latter and protecting against unintended 

pregnancies during or soon after treatment is necessary care for this population.23 

 

 

 



Figure 1- Considerations for Oncofertility Care in Female Patients at Diagnosis and Following Treatment  

 
  

Role of Cancer Health Care Specialist 
Prior to cancer treatment, undertake Individualised discussion of impact of cancer treatment on fertility in all patients where there is curative intent, 
irrespective of risk. 
Assess pubertal status in paediatric patients 
Identify factors that may already have a pre-existing impact on fertility 
Identify medical and surgical factors that may increase the risk to the patient’s health if FP was undertaken  
Provide verbal and information written information about risk and potential fertility preservation options 
Provide care navigation and psychological support 

 
  

Pre-pubertal Patients 
Develop paediatric gynaecology or reproductive referral pathways at 
centres where governance frameworks for paediatric FP established (e.g. 
as research, and/or as novel technology, and/or clinical ethics governance) 
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Pre-pubertal females at high to intermediate risk of infertility 
Patients with fertility related concerns/distress 
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Clinical ethics review advisable for pre-pubertal patients, especially if there 
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Education about reproductive risk and FP post treatment 
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Any risk If the family or treating clinician desire further support of 
information 

 

Clinical ethics review for adolescents advisable where there is 
consideration of investigational procedures (OTCP). 
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Figure 2- Considerations for Oncofertility Care in Male Cancer Patients at Diagnosis and Post Treatment  
 
  

Role of Cancer Health Care Specialist 
 

Prior to cancer treatment, undertake Individualised discussion of impact of cancer treatment on fertility in all patients where there is curative intent, 
irrespective of risk. 
Assess pubertal status in paediatric patients 
Identify factors that may already have a pre-existing impact on fertility 
Identify medical and surgical factors that may increase the risk to the patient’s health if FP was undertaken  
Provide verbal and information written information about risk and potential fertility preservation options  
Provide care navigation and psychological support 
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How do we Assess Baseline Reproductive Function prior to Fertility Preservation? 

In AYAs and older adult females, in addition to the reproductive history, ovarian functionmay 

be assessed by measuring follicular phase FSH, LH, estrogen and  antral follicle count. Anti-

Mullerian hormone (AMH), may be measured at any time of the cycle and is most useful in 

those over 25 years of age (Figure 1). These tests are not clinically useful in paediatric patients 

due to ovarian quiescence.  

 

For male patients a testicular volume of >4mls and the ability to have an erection and 

masturbate correlates well with the ability to produce a semen sample and hormonal testing 

is not usually recommended (Figure 2).  

  

What Types of Fertility Preservation are Available? 

FP is the umbrella term used for medical and surgical interventions which attempt to 

minimise the impact of cancer treatment on future fertility.24 FP options depend on the 

patient’s age, cancer type and available time before treatment.  

 

Established Fertility Preservation Procedures 

1. Oocyte cryopreservation (OC) or embryo cryopreservation (EC) are both established 

methods of FP. Vitrification techniques have provided comparable success. OC 

requires ovarian stimulation and retrieval and the oocytes are frozen and thawed on 

the day of collection.5,7 Protocols are available which allow low estrogen stimulation 

and rapid mid-cycle stimulation making it suitable for patients with hormone-driven 

tumours and patients at different points in there menstral cycle. However, at least 

10-14 days are required, so planning for OC should occur during the diagnosis and 

staging period to reduce delays in starting cancer treatment. OC can be carried out 

in older post-pubertal patients but requires a degree of emotional maturity and so 

assessment should be carried out before starting OC in AYAs. EC involves the 

fertilisation of harvested oocytes. It is now considered unethical for a minor to have 

embryos created with donor sperm due to the success of OC, but EC may be 

considered in older patients in established relationships. 

 



2. Ovarian transposition or oophoropexy may be used to protect ovarian function 

before a patient receives abdomino-pelvic radiation. This can be done in children 

and AYAs. This procedure aims to move the ovary out of the irradiation field, 

protecting it from direct radiation and irreversible damage.  

 

Experimental Fertility Preservation in Females 

1. Ovarian cortical tissue contains the majority of follicles and can be harvested in an 

attempt to preserve fertility.25. Ovarian tissue cryopreservation (OTC) has developed 

into a highly promising strategy which, until recently, was being done under research 

governance, but is now considered standard of care in some centres due to an 

increase in pregnancies and live births.26 It is an appropriate strategy in AYAs or older 

adults when there is not enough time or contraindications for OC/EC. OTC is the only 

option currently offered to prepubertal patients. One third to a whole ovary is 

removed and then processed by slicing into very fine pieces (1 x 1 x 5mm) and 

cryopreserved. Tissue samples are tested by histology and molecular biological 

techniques to ensure that the frozen material is free of any cancer.27 This tissue can 

be thawed and implanted after cancer treatment as an auto-graft or to a  

heterotopic site28 so as to stimulate pubertal induction or hormonal regulation29,30 

and allow natural or stimulated cycles.27 

 

2.   In vitro maturation (IVM) involves the collection of immature oocytes from 

unstimulated ovaries or ovarian tissue followed by the maturation of oocytes in 

vitro.31-32 IVM allows for timely FP that does not require stimulatory cycles and will 

not result in the transfer of cancer cells.33,34 It would be invaluable in pre-pubertal girls 

who cannot produce mature oocytes.6 IVM can also be combined with other FP 

procedures giving patients additional choices.  

 

Established Fertility Preservation in Males 

1. Sperm cryopreservation is a routine, highly reliable and well established approach 

for post-pubertal male patients.35 With intracytoplasmic sperm injection (ICSI) 

conception is now possible for men with severe oligospermia or azoospermia. 



Fertility success rates in young men (14-30 years) who use their frozen sperm after 

overcoming their cancer are 36% using intrauterine insemination and 50% using IVF 

and ICSI.36   

 

2. In post-pubertal cancer patients who cannot ejaculate due to neurological or 

psychological problems electro-ejaculation is a safe and feasible procedure.37  

 

3. The extraction of spermatozoa from testicular tissue by microsurgical testicular 

sperm extraction (TESE)38 can be carried out in post-pubertal boys as young as 12 

years of age39 who cannot produce a sample by masturbation due to pain, 

neurological or psychological problems, but it requires a general anaesthetic.  

 

Experimental Fertility Preservation in Males 

1. Techniques for fertility preservation in pre-pubertal boys are limited to tissue 

cryopreservation because the pre-pubertal testis does not produce mature 

spermatozoa. Maturation of spermatogonia from testicular tissue biopsy in pre-

pubescent boys for later clinical use remains in the early phases of experimental 

research.40  Recent studies have demonstrated that this is feasible in animal models 

and clinical application is hopeful in the future.  As with ovarian tissue, testicular 

tissue is sent for histology prior to storage.  

 

What Support do Patients Require? 

1. Psychological Support 

Potential and actual infertility is one of the most distressing adverse consequences of 

successful cancer treatment41 in cancer survivors of all ages. 42,43It affects the future quality 

of life of patients and leads to psychological distress,44 as well as being a predictor of stress 

in present and future relationships45,43 , and a factor in higher rates of divorce.46,47 Studies 

have demonstrated that patients fear rejection because of their impaired fertility status, 

and do not disclose their actual or suspected infertility to friends and/or new partners.48.49 

Various studies demonstrate that not being given the opportunity to discuss reproductive 



concerns heightened psychological distress44,50,51, however practical and psychological 

support has been shown to reduce fertility related psychological distress.44  

 

2. Decision Aids 

Most patients and families wish to participate actively in decisions around their treatment. 

Patients52 and clinicians identify a need for tools which can support shared fertility decision- 

making.53 FP decisions are complex requiring family and clinician understanding and good 

communication about the latest reproductive technologies and statutory requirements 

around storage and IVF. Furthermore, the decisions are value-laden with uncertain outcomes 

as there is no guarantee of future fertility. They are often rushed as decisions usually need to 

occur prior to cancer treatment, and occur at a time of vulnerability. These conditions are ripe 

for the development of decisional conflict (uncertainty around whether to accept or reject 

fertility options) and decisional regret (the belief that had their fertility choice been different 

their current situation would be better).54-57  The gold standard approach to facilitating 

complex decision-making when there is more than one reasonable choice and when personal 

values affect consideration of benefits and risks, is to use an evidence-based decision aid 

(DA).58  These are evidence based tools, developed using  International  Patient  Decision  Aid  

Standards  (IPDAS).59 DAs enable the user to make reasoned decisions by providing unbiased 

information about all options, and actively engaging the user to consider which outcomes are 

in line with their own values (values clarification exercises). DAs have been shown to improve 

knowledge, facilitating faster decision-making, and reduce decisional conflict and regret.58,60 

A number of DAs are available for both male and female patients in different formats; 

electronic or web-based,61-63 brochures60,64-67 or decision trees.68 Two fertility DAs for the 

paediatric and AYA groups have been developed (one for women of reproductive age [16+ 

years]69, and another for parents of children with cancer).53 It is important that such tools are 

developed in collaboration with end-users and are evaluated appropriately. They can be 

updated widely and adaptable to a range of end-users in electronic form.   

 

 

 

How can We Reduce Barriers to Oncofertility Care? 



Despite advances in FP and an increasing number of patients seeking FP, several clinician 

and patient barriers exist to providing oncofertility care70: 

1. Available data – There is still a lack of good quality data on the short and long term 

fertility effects of various chemotherapy regimens (with the exception of alkylating 

agents), especially for the new agents, combinations of chemotherapy and 

multimodality treatment;21 and accurate data on uptake, utilisation and equitable 

access. There is also the need to obtain data on complications of FP in cancer 

patients. While assisted reproductive treatment (ART) has low complication rates, 

the co-morbidity of a cancer diagnosis (e.g. pancytopenia requiring blood and 

platelet support, immunosuppression, thrombosis, presence of tumours) may result 

in more complications, therefore data are required to provide evidence-based 

guidelines on supportive care during FP.  

 

2. Referral pathways and models of care- While some cancer centres have developed 

referral pathways and models of care, these are still limited to a few facilities. For 

children and adolescents these pathways are made more complex when the fertility 

specialists work in adult centres and patients have to be transferred to these 

facilities. The key components of an oncofertility service have not been defined yet, 

but information provision,71-74 ,age appropriate communication,75-78 financial 

support79-81,  and psychological support44,51,82 are all cited by patients as key 

components of oncofertility care.  

 

3. Specialist advice  and communication –Although an increasing number of HCPs are 

informing patients about the reproductive complications of cancer treatment, the 

rates of fertility discussion internationally are still very low83.  Some cancer 

specialists feel uncomfortable broaching the topic of sexual and reproductive health, 

especially when this is outside their realm of expertise.84 

 

When patients or parents receive information on oncofertility it is usually only from 

an oncologist and not from a fertility specialist, which means that patients may not 

have the most accurate information on FP. There is often also inadequate 

communication between oncologists and fertility specialists.85 Given the competing 



demands of providing complicated and detailed information about fertility risk and 

FP options, there is a role for cancer specialists to work collaboratively with fertility 

specialists to achieve the best outcome for patients.7,86  

 

4. Access to Appropriate Care- FP consultations can be challenging because of the 

personal nature of the discussions and discomfort with having these discussions with 

clinicians they do not know well or having  family members present.87 Patients' 

reproductive health literacy and the influences of culture and religion also need to 

be considered. FP consultations should occur in age appropriate environments that 

have staff who have expertise in communicating with patients of different ages.  

As referral pathways are developed for paediatric and AYA oncofertility care, it is 

essential that services consider the implications for delivering services to minors 

which include mandatory child protection training of staff, access to resuscitation 

equipment, access to policies for medication in children, and consideration of 

appropriateness of resources for minors, especially those with content that may be 

considered pornographic. To overcome these issues, a family-centred approach can 

be taken by introducing specialised pathways of care  within paediatric centres, but 

this can require significant organizational change.22  

 

5. Rural and culturally and linguistically diverse populations - Non-English speaking 

patients face additional barriers and FP information is less likely to be discussed with 

them.88 Patients who are treated in rural cancer centres have additional barriers to 

accessing FP, as fertility centres are usually based in metropolitan locations.  

 

6. Timing - Delays in referral to FP services and the time for treatment are often 

reasons why patients choose to start cancer treatment prior to FP.89 As oncofertility 

models of care are developed, the integration of this care into standard practice will 

result in earlier discussions about fertility risk and FP, and earlier FP procedures. 

Earlier discussion will result in clinicians having an opportunity to do FP at the same 

time as staging and toxicity assessments, and potentially under the same general 

anesthetics as other procedures. 

 



7. Follow up - The reproductive survivorship needs of cancer patients are well described, 

but oncofertility care in survivorship is not well integrated into standard care. Cancer 

survivors need reproductive care in many ways such as disclosure of the infertility risk 

of past treatment and discussion about FP procedures carried out already, and 

opportunities for FP in the survivorship period.90 Discussions about sexual health, 

sexual dysfunction, preventative reproductive health (cervical smears and HPV 

vaccination) and management of hormonal insufficiency in male and female cancer 

survivors are important, and so is the assessment of reproductive potential following 

gonadotoxic treatment. A significant number of cancer patients will not have FP at 

diagnosis and the reproductive follow up after cancer treatment is complete may give 

a window of opportunity for FP. The timing and selection of these patient requires 

careful consideration to give them the opportunity to recover from cancer treatment 

and to minimize intervention  on patients whose reproductive recovery is likely to be  

sustained (See Figures 1 and 2).  

 

8. Costs - At present, the economic impact of FP consultations and FP procedures is a 

significant barrier, with few countries having FP integrated into public or private 

health care provision.79,80,81 The cost of psychological distress due to infertility and 

FP treatment is also not known. All the FP guidelines support fertility risk and FP 

options being discussed, but without public health care provision or insurance 

coverage these guidelines are an impracticable recommendation for many patients, 

especially for those who are socio-economically disadvantaged. 

 

9. Health literacy- Patients may have limited understanding about sex education and 

may feel too embarrassed to have conversations about sex and fertility in the 

presence of family members.91  Patients may not have the cognitive maturity to 

appreciate the multiple demands of an illness and the FP discussion may overwhelm 

AYA patients' independence and may necessitate reliance on parents or guardians. 

Conflict also arises over parents' ability to allow autonomous decision-making about 

future fertility.92 Some parental desires for future grandchildren may influence 

decision-making and may result in undue pressure to undertake FP procedures. 

Others may not allow their child time to think about options available. Studies have 



shown that, although most AYAs were pleased with their parents' involvement in the 

decision-making process, some preferred to have discussions without their parents 

being present.93 For pre-pubertal patients, clinicians need to provide information 

and support in the survivorship period that is age appropriate and allows them to 

understand the reproductive choices that have been made and the future options 

for their reproductive health.  

 

10. Training - In 2005, the Ethics Committee of the American Society for Reproductive 

Medicine extended physicians' duty to ‘inform patients about options for fertility 

preservation and future reproduction prior to treatment’.94 We now have 20 

national and international guidelines on FP and specialist groups or medical 

associations that have made similar statements about oncofertility care in all age 

groups. However, despite these recommendations, HCPs report a lack of knowledge, 

skills and training associated with discussing FP.95  

 

It is also important to ensure that oncofertility care is a part of every cancer and 

fertility health care professional training  for a diverse group of oncofertility care 

professionals including counsellors, doctors, nurses, psychologists and social 

workers, and to define the role of different cancer and fertility health care 

professionals so that we can improve the medical, practical and psychological 

support patients receive82,96  

 

11. Ethical and legal issues- FP is complicated by moral, ethical and legal issues, which 

can be considerable barriers.97,98 Assent and consent for FP is complicated by the age 

of the patient, the timing of discussion occurring when patients have only just been 

told about a cancer diagnosis, the referral for FP being time sensitive, the difficulty 

of consenting patients who are unwell and parental third party consent.54  The 

selection of patients for FP is based on gonadotoxic risk and also the chance of 

survival, and so wide variations exist between HCPs and patients about what degree 

of survival should qualify for FP.99,100  

 

What are the Expected Future Oncofertility Developments? 



In the last 10 years ,oncofertility has evolved from a new word to a recognized field that has 

strong pre-clinical and clinical research outputs. Improved stimulatory protocols,101 

laboratory and freezing techniques have been important factors in this success.  The ongoing 

challenge for researchers has been to find a solution that provides patients with normal 

reproductive hormones, as well as a permanent fertility solution. The recent use of 3D bio-

engineered mouse ovaries resulted in restoring both hormone function and fertility in mice 

without ovaries that went on to deliver pups.102 This is an exciting accomplishment that opens 

the door for future use in humans. 

 

There has been an increased focus on new ovarian biomarkers that have applications for 

determining oocyte and embryo quality and provide information about a patient’s ovarian 

potential before and after cancer treatments. Examples of these include Bone Morphogenetic 

Protein 15 (BMP15) and Growth Differentiation Factor 9 (GDF9) which are potential 

biomarkers of ovarian reserve.103  Both proteins are produced exclusively by oocytes and  are 

well established as regulators of oocyte quality. They have the potential to provide a more 

direct assessment of oocyte quantity and quality compared to current biomarkers of ovarian 

function7. The release of zinc in blastocyst development is also a potential novel biomarker 

that can be used to determine the quality of embryos post FP.104 

  

Conclusions 

The oncofertility field has united with collaborative efforts across the world and the 

international consortium has grown with members from 39 countries, many now having their 

own consortia which are collaborating together on oncofertility initiatives.79,104-107 Twenty 

national and international FP guidelines are now available and both cancer and fertility HCPs 

have recognized the need for providing both verbal and written information and offering FP 

procedures to paediatric cancer patients, as well as AYA and older adult patients of 

reproductive age. 

 

The current lack of evidence-based data for individual and combination treatment 

gonadotoxic risk, FP discussion and referral pathways, uptake and success of FP options 

highlights the need for oncofertility data collection. FP data will be extremely valuable in 

providing an insight into the magnitude of the problems in availability and use of fertility 



preservation services for pre-pubertal and reproductive age cancer patients, contributing to 

the international evidence base and assisting with future resource allocation, including 

development of policies about the storage of reproductive tissue specific to cancer patients.  

 

It is very important that oncofertility care is thought of as a discipline rather than a special 

consideration and that oncofertility models of care and competency frameworks are 

developed to ensure that paediatric and AYA patients benefit from medical, psychological 

and practical age appropriate care while benefiting also from FP research and clinical 

trials.108   

 

Funding 

This work is supported by Kids Cancer Alliance (KCA), a CINSW Translational Cancer Research 

Centre (15/TRC/1-04) and the Center for Reproductive Health After Disease (P50HD076188) 

from the National Institutes of Health National Center for Translational Research in 

Reproduction and Infertility (NCTRI). 

 

Funding for AA's position is supported by the KCA and CanTeen funding from the Federal 

Health Department of Australia. YJ is funded by an NHMRC TRIP Fellowship.  

 

Acknowledgements 

None 

 

 

 

 

 

 

 

 

 

 

References 



1. Jeruss JS, Woodruff TK. Preservation of fertility in patients with cancer. N Engl J Med. 

2009;360(9):902-911. 

2. De Vos M, Smitz J, Woodruff TK. Fertility preservation in women with cancer. Lancet. 

2014;384(9950):1302-1310. 

3. Woodruff TK. Oncofertility: a grand collaboration between reproductive medicine 

and oncology. Reproduction. 2015;150(3):S1-10. 

4. Woodruff TK. Reproductive endocrinology: fertility in female survivors of childhood 

cancer. Nat Rev Endocrinol. 2013;9(10):571-572. 

5. Loscalzo MJ, Clark KL. The Psychosocial Context of Cancer-Related Infertility. In: 

Woodruff TK, Snyder KA, eds. Oncofertility Fertility Preservation for Cancer Survivors. 

Boston, MA: Springer US; 2007:180-190. 

6. Levine J, Canada A, Stern CJ. Fertility preservation in adolescents and young adults 

with cancer. J Clin Oncol. 2010;28(32):4831-4841. 

7. Stern C, Conyers R, Orme L, Barak S, Agresta F, Seymour J. Reproductive concerns of 

children and adolescents with cancer: challenges and potential solutions. Clinical 

Oncology in Adolescents and Young Adults. 2013;3:63-78. 

8. Meistrich ML. Effects of chemotherapy and radiotherapy on spermatogenesis. Eur 

Urol. 1993;23(1):136-141; discussion 142. 

9. Meirow D, Biederman H, Anderson RA, Wallace WH. Toxicity of chemotherapy and 

radiation on female reproduction. Clin Obstet Gynecol. 2010;53(4):727-739. 

10. Letourneau J, Chan SW, Rosen MP. Accelerating ovarian age: cancer treatment in the 

premenopausal woman. Semin Reprod Med. 2013;31(6):462-468. 

11. Quinn GP, Block RG, Clayman ML, et al. If you did not document it, it did not happen: 

rates of documentation of discussion of infertility risk in adolescent and young adult 

oncology patients' medical records. J Oncol Pract. 2015;11(2):137-144. 

12. Kumar A, Merali A, Pond GR, Zbuk K. Fertility risk discussions in young patients 

diagnosed with colorectal cancer. Curr Oncol. 2012;19(3):155-159. 

13.  Skaczkowski G, White V, Thompson K, Bibby H, Coory M, Pinkerton R, Nicholls W, 

Orme LM, Conyers R, Philips MB, Osborn M, Harrup R, Anazodo A. Factors inflencing 

the documentation of fertility-related discussions for adolescents and young adults 

with cancer. European Journal of Oncology Nursing Volume 34, June 2018, Pages 42-

48. 



14. Cyclophosphamide Equivalent Dose Calculator.  

https://fertilitypreservationpittsburgh.org/fertility-resources/fertility-risk-

calculator/. Accessed 03/01, 2018. 

15. Tucker MA, Meadows AT, Boice JD, Jr., et al. Leukemia after therapy with alkylating 

agents for childhood cancer. J Natl Cancer Inst. 1987;78(3):459-464. 

16. Green DM, Nolan VG, Goodman PJ, et al. The cyclophosphamide equivalent dose as 

an approach for quantifying alkylating agent exposure: a report from the Childhood 

Cancer Survivor Study. Pediatr Blood Cancer. 2014;61(1):53-67. 

17.  Constine LS, Woolf PD, Cann D, Mick G, McCormick K, Raubertas RF, Rubin P. 

Hypothalamic-Pituitary Dysfunction after radiation for Brain Tumours. NEngl J Me 

1993;328:87-94. 

18. Wallace WH, Anderson RA, Irvine DS. Fertility preservation for young patients with 

cancer: who is at risk and what can be offered? Lancet Oncol. 2005;6(4):209-218. 

19. van der Kaaij MA, Heutte N, van Echten-Arends J, et al. Sperm quality before 

treatment in patients with early stage Hodgkin's lymphoma enrolled in EORTC-GELA 

Lymphoma Group trials. Haematologica. 2009;94(12):1691-1697. 

20. Ramstein JJ, Tsai KK, Smith JF. Tyrosine Kinase Inhibitors and Male Reproductive 

Health. Clin Pharmacol Ther. 2017;102(5):754-756. 

21. Dauti A, Gerstl B, Chong S, Chisholm O, Anazodo A. Improvements in Clinical Trials 

Information Will Improve the Reproductive Health and Fertility of Cancer Patients. J 

Adolesc Young Adult Oncol. 2017;6(2):235-269. 

22.  Kemertzis MA, Ranjithakumaran H, Hand M, Peate M, Gillam L, McCarthy M, Super L, 

McQuillan S, Drew S, Jayasinghe Y, Orme L. Fertility Preservation Toolkit: A Clinician 

Resource to Assist Clinical Discussion and Decision Making in Pediatric and 

Adolescent Oncology. J Pediatr Hematol Oncol. 2018 Apr;40(3):e133-e139 

23.  Frederick NN, Campbell K, Kenney LB, Bober SL. Barriers and facilitators to sexual 

and reproductive health communication between pediatric oncology clinicians and 

adolescent and young adult patients: The clinician perspective. Paediatric Blood and 

Cancer 2018 Apr 26:e27087. doi: 10.1002/pbc.27087. [Epub ahead of print] 

24. Kondapalli LA. Oncofertility: a new medical discipline and the emerging scholar. 

Cancer Treat Res. 2007;138:221-234. 

https://fertilitypreservationpittsburgh.org/fertility-resources/fertility-risk-calculator/
https://fertilitypreservationpittsburgh.org/fertility-resources/fertility-risk-calculator/


25.  Armstrong AG, Kimler BF, Smith BM, Woodruff TK, Pavone ME, Duncan FE. Ovarian 

tissue cryopreservation in young females through the Oncofertility Consortium's 

National Physicians Cooperative. Future Oncol. 2018;14(4):363-378. 

26. Jensen AK, Macklon KT, Fedder J, Ernst E, Humaidan P, Andersen CY. 86 successful 

births and 9 ongoing pregnancies worldwide in women transplanted with frozen-

thawed ovarian tissue: focus on birth and perinatal outcome in 40 of these children. 

J Assist Reprod Genet. 2017;34(3):325-336. 

27.  Meirow D, Roness H, Kristensen SG, Andersen CY. Optimizing outcomes from ovarian 

tissue cryopreservation and transplantation; activation versus preservation. Hum 

Reprod. 2015;30(11):2453-2456. 

28. Donnez J, Dolmans MM, Pellicer A, et al. Restoration of ovarian activity and 

pregnancy after transplantation of cryopreserved ovarian tissue: a review of 60 cases 

of reimplantation. Fertil Steril. 2013;99(6):1503-1513. 

29. Ernst E, Kjaersgaard M, Birkebaek NH, Clausen N, Andersen CY. Case report: 

stimulation of puberty in a girl with chemo- and radiation therapy induced ovarian 

failure by transplantation of a small part of her frozen/thawed ovarian tissue. Eur J 

Cancer. 2013;49(4):911-914. 

30. Poirot C, Abirached F, Prades M, Coussieu C, Bernaudin F, Piver P. Induction of 

puberty by autograft of cryopreserved ovarian tissue. Lancet. 2012;379(9815):588. 

31. Abir R, Ben-Aharon I, Garor R, et al. Cryopreservation of in vitro matured oocytes in 

addition to ovarian tissue freezing for fertility preservation in paediatric female 

cancer patients before and after cancer therapy. Hum Reprod. 2016;31(4):750-762. 

32. Wang X, Gook DA, Walters KA, Anazodo A, Ledger WL, Gilchrist RB. Improving 

fertility preservation for girls and women by coupling oocyte in vitro maturation with 

existing strategies. Womens Health (Lond). 2016 Jun;12(3):275-8. doi: 10.2217/whe-

2016-0019. Epub 2016 May 18 

33. Meirow D, Hardan I, Dor J, et al. Searching for evidence of disease and malignant cell 

contamination in ovarian tissue stored from hematologic cancer patients. Hum 

Reprod. 2008;23(5):1007-1013. 

34. Dolmans MM, Luyckx V, Donnez J, Andersen CY, Greve T. Risk of transferring 

malignant cells with transplanted frozen-thawed ovarian tissue. Fertil Steril. 

2013;99(6):1514-1522. 

https://www.ncbi.nlm.nih.gov/pubmed/27188229
https://www.ncbi.nlm.nih.gov/pubmed/27188229
https://www.ncbi.nlm.nih.gov/pubmed/27188229


35. Daudin M, Rives N, Walschaerts M, et al. Sperm cryopreservation in adolescents and 

young adults with cancer: results of the French national sperm banking network 

(CECOS). Fertil Steril. 2015;103(2):478-486.e471.  

36. Neal MS, Nagel K, Duckworth J, et al. Effectiveness of sperm banking in adolescents 

and young adults with cancer: a regional experience. Cancer. 2007;110(5):1125-

1129. 

37. Gat I, Toren A, Hourvitz A, et al. Sperm preservation by electroejaculation in 

adolescent cancer patients. Pediatr Blood Cancer. 2014;61(2):286-290. 

38. Meseguer M, Garrido N, Remohi J, et al. Testicular sperm extraction (TESE) and ICSI 

in patients with permanent azoospermia after chemotherapy. Hum Reprod. 

2003;18(6):1281-1285. 

39. Ho WLC, Bourne H, Gook D, et al. A short report on current fertility preservation 

strategies for boys. Clin Endocrinol (Oxf). 2017;87(3):279-285. 

40. Harlev A, Abofoul-Azab M, Har-Vardi I, Levitas E, Lunenfeld E, Huleihel M. [FERTILITY 

PRESERVATION BY CRYOPRESERVATION OF TESTICULAR TISSUE FROM PRE-

PUBERTAL BOYS UNDERGOING GONADOTOXIC TREATMENT - PRELIMINARY 

RESULTS]. Harefuah. 2016;155(2):102-104, 131-102. 

41. Klock SC, Zhang JX, Kazer RR. Fertility preservation for female cancer patients: early 

clinical experience. Fertil Steril. 2010;94(1):149-155. 

42. Ellis SJ, Wakefield CE, McLoone JK, Robertson EG, Cohn RJ. Fertility concerns among 

child and adolescent cancer survivors and their parents: A qualitative analysis. J 

Psychosoc Oncol. 2016;34(5):347-362. 

43. Benedict C, Shuk E, Ford JS. Fertility Issues in Adolescent and Young Adult Cancer 

Survivors. J Adolesc Young Adult Oncol. 2016;5(1):48-57. 

44. Skaczkowski G, White V, Thompson K, Bibby H, Coory M, Orme L, Conyers R, Philips 

M, Osborn M, Harrup R, Anazodo AC. Factors influencing the provision of fertility 

counselling and impact on quality of life in Adolescents and Young Adults with 

cancer. J Psychosoc Oncol. In Press 2018.  

45. Rosen A, Rodriguez-Wallberg KA, Rosenzweig L. Psychosocial distress in young 

cancer survivors. Semin Oncol Nurs. 2009;25(4):268-277. 

46.  Stinson JN, Jibb LA, Greenberg M, et al. A Qualitative Study of the Impact of Cancer 

on Romantic Relationships, Sexual Relationships, and Fertility: Perspectives of 

https://ros.unsw.edu.au/userprofile.html?uid=19411
https://ros.unsw.edu.au/userprofile.html?uid=73516


Canadian Adolescents and Parents During and After Treatment. J Adolesc Young 

Adult Oncol. 2015;4(2):84-90. 

47. Kirchhoff AC, Yi J, Wright J, Warner EL, Smith KR. Marriage and divorce among young 

adult cancer survivors. J Cancer Surviv. 2012;6(4):441-450. 

48. Zebrack BJ, Casillas J, Nohr L, Adams H, Zeltzer LK. Fertility issues for young adult 

survivors of childhood cancer. Psychooncology. 2004;13(10):689-699. 

49. Quinn GP, Murphy D, Knapp C, et al. Who decides? Decision making and fertility 

preservation in teens with cancer: a review of the literature. J Adolesc Health. 

2011;49(4):337-346. 

50. Bibby H, White V, Thompson K, Anazodo A. What Are the Unmet Needs and Care 

Experiences of Adolescents and Young Adults with Cancer? A Systematic Review. J 

Adolesc Young Adult Oncol. 2017;6(1):6-30. 

51. Logan S, Perz J, Ussher J, Peate M, Anazodo A. Clinician provision of oncofertility 

support in cancer patients of a reproductive age: A systematic review. 

Psychooncology. 2017. 

52. Chewning B, Bylund CL, Shah B, Arora NK, Gueguen JA, Makoul G. Patient 

preferences for shared decisions: a systematic review. Patient Educ Couns. 

2012;86(1):9-18. 

53. Jayasinghe Y, Kemertzis M, Hand M, et al. Decision Support Tools in Paediatric and 

Adolescent Oncofertility for Clinicians and Parents. Paper presented at: PEDIATRIC 

BLOOD & CANCER2017. 

54. Li N, Jayasinghe Y, Kemertzis MA, Moore P, Peate M. Fertility Preservation in 

Pediatric and Adolescent Oncology Patients: The Decision-Making Process of 

Parents. J Adolesc Young Adult Oncol. 2017;6(2):213-222. 

55. Brehaut JC, O'Connor AM, Wood TJ, et al. Validation of a decision regret scale. Med 

Decis Making. 2003;23(4):281-292. 

56. Turcotte S, Guerrier M, Labrecque M, et al. Dyadic validity of the Decisional Conflict 

Scale: common patient/physician measures of patient uncertainty were identified. J 

Clin Epidemiol. 2015;68(8):920-927. 

57. Jayasinghe Y KM, Orme L,  Zacharin M, Peate M, Ho C, Gook D, Stern K, Bourne H, 

Clarke G, Heloury Y, Sullivan M, Jayasuriya S, Clark H, Agresta F, Downie P, Super L 

and Gillam L for the Fertility Preservation Taskforce. Establishing a Paediatric 



Oncofertility Program: Uptake of Procedures and Acceptance of Fertility Decisions in 

Families at A Tertiary Centre. Pediatr Blood Cancer.64:S59. 

58. Stacey D, Legare F, Lewis K, et al. Decision aids for people facing health treatment or 

screening decisions. The Cochrane database of systematic reviews. 

2017;4:Cd001431. 

59. Elwyn G, O'Connor A, Stacey D, et al. Developing a quality criteria framework for 

patient decision aids: online international Delphi consensus process. BMJ. 

2006;333(7565):417. 

60. Peate M, Meiser B, Cheah BC, et al. Making hard choices easier: a prospective, 

multicentre study to assess the efficacy of a fertility-related decision aid in young 

women with early-stage breast cancer. Br J Cancer. 2012;106(6):1053-1061. 

61. Merrick H, Wright E, Pacey AA, Eiser C. Finding out about sperm banking: what 

information is available online for men diagnosed with cancer? Hum Fertil (Camb). 

2012;15(3):121-128. 

62. Huyghe E, Martinetti P, Sui D, Schover LR. Banking on Fatherhood: pilot studies of a 

computerized educational tool on sperm banking before cancer treatment. 

Psychooncology. 2009;18(9):1011-1014. 

63. Garvelink MM, ter Kuile MM, Fischer MJ, et al. Development of a Decision Aid about 

fertility preservation for women with breast cancer in The Netherlands. J Psychosom 

Obstet Gynaecol. 2013;34(4):170-178. 

64. Murphy D, Kashal P, Quinn GP, Sawczyn KK, Termuhlen AM. Development of a 

Spanish language fertility educational brochure for pediatric oncology families. J 

Pediatr Adolesc Gynecol. 2014;27(4):202-209. 

65. Murphy D, Sawczyn KK, Quinn GP. Using a patient-centered approach to develop a 

fertility preservation brochure for pediatric oncology patients: a pilot study. J Pediatr 

Adolesc Gynecol. 2012;25(2):114-121. 

66. Peate M, Meiser B, Friedlander M, et al. Development and pilot testing of a fertility 

decision aid for young women diagnosed with early breast cancer. Breast J. 

2011;17(1):112-114. 

67. Tam S, Puri N, Stephens D, et al. Improving Access to Standardized Fertility 

Preservation Information for Older Adolescents and Young Adults with Cancer: Using 



a User-Centered Approach with Young Adult Patients, Survivors, and Partners to 

Refine Fertility Knowledge Transfer. J Cancer Educ. 2016 

68. Gardino SL, Jeruss JS, Woodruff TK. Using decision trees to enhance interdisciplinary 

team work: the case of oncofertility. J Assist Reprod Genet. 2010;27(5):227-231. 

69. Jones GL, Hughes J, Mahmoodi N, et al. Observational study of the development and 

evaluation of a fertility preservation patient decision aid for teenage and adult 

women diagnosed with cancer: the Cancer, Fertility and Me research protocol. BMJ 

Open. 2017;7(3):e013219. 

70. Panagiotopoulou N, Ghuman N, Sandher R, Herbert M, Stewart JA. Barriers and 

facilitators towards fertility preservation care for cancer patients: a meta-synthesis. 

Eur J Cancer Care (Engl). 2018;27(1). 

71. Reinecke JD, Kelvin JF, Arvey SR, et al. Implementing a systematic approach to 

meeting patients' cancer and fertility needs: a review of the Fertile Hope Centers Of 

Excellence program. J Oncol Pract. 2012;8(5):303-308. 

72. Pacey A, Merrick H, Arden-Close E, et al. Implications of sperm banking for health-

related quality of life up to 1 year after cancer diagnosis. Br J Cancer. 

2013;108(5):1004-1011. 

73. Overbeek A, van den Berg M, Louwe L, et al. Practice, attitude and knowledge of 

Dutch paediatric oncologists regarding female fertility. Neth J Med. 2014;72(5):264-

270. 

74. Fuchs A, Kashanian JA, Clayman ML, et al. Pediatric Oncology Providers' Attitudes 

and Practice Patterns Regarding Fertility Preservation in Adolescent Male Cancer 

Patients. J Pediatr Hematol Oncol. 2016;38(2):118-122. 

75 Bashore L. Semen preservation in male adolescents and young adults with cancer: 

one institution's experience. Clin J Oncol Nurs. 2007;11(3):381-386. 

76. Gupta AA, Edelstein K, Albert-Green A, D'Agostino N. Assessing information and 

service needs of young adults with cancer at a single institution: the importance of 

information on cancer diagnosis, fertility preservation, diet, and exercise. Support 

Care Cancer. 2013;21(9):2477-2484. 

77. Hershberger PE, Finnegan L, Altfeld S, Lake S, Hirshfeld-Cytron J. Toward theoretical 

understanding of the fertility preservation decision-making process: examining 



information processing among young women with cancer. Res Theory Nurs Pract. 

2013;27(4):257-275. 

78. Richter D, Geue K, Sender A, et al. Medical consultations about fertility preservation 

with haematological patients of childbearing age: A qualitative study. Eur J Oncol 

Nurs. 2016;21:146-152. 

79. Rashedi AS, Roo SFd, Ataman LM, et al. Survey of Fertility Preservation Options 

Available to Patients With Cancer Around the Globe. Journal of Global Oncology. 

2018(4):1-16. 

80. Cardozo ER, Huber WJ, Stuckey AR, Alvero RJ. Mandating Coverage for Fertility 

Preservation - A Step in the Right Direction. N Engl J Med. 2017;377(17):1607-1609. 

81. Inhorn MC, Birenbaum-Carmeli D, Westphal LM, et al. Medical egg freezing: How 

cost and lack of insurance cover impact women and their families. Reproductive 

Biomedicine & Society Online. 2018. 

82. Logan S, Perz J, Ussher JM, Peate M, Anazodo A. A systematic review of patient 

oncofertility support needs in reproductive cancer patients aged 14 to 45 years of 

age. Psychooncology. 2018;27(2):401-409. 

83. Quinn GP, Vadaparampil ST, Lee JH, et al. Physician referral for fertility preservation 

in oncology patients: a national study of practice behaviors. J Clin Oncol. 

2009;27(35):5952-5957. 

84. Pereira N, Schattman GL. Fertility Preservation and Sexual Health After Cancer 

Therapy. J Oncol Pract. 2017;13(10):643-651. 

85. Ussher JM, Parton C, Perz J. Need for information, honesty and respect: patient 

perspectives on health care professionals communication about cancer and fertility. 

Reproductive health. 2018;15(1):2. 

86. Nagel K, Cassano J, Wizowski L, Neal MS. Collaborative multidisciplinary team 

approach to fertility issues among adolescent and young adult cancer patients. Int J 

Nurs Pract. 2009;15(4):311-317. 

87. Yeomanson DJ, Morgan S, Pacey AA. Discussing fertility preservation at the time of 

cancer diagnosis: dissatisfaction of young females. Pediatr Blood Cancer. 

2013;60(12):1996-2000. 



88. Letourneau JM, Smith JF, Ebbel EE, et al. Racial, socioeconomic, and demographic 

disparities in access to fertility preservation in young women diagnosed with cancer. 

Cancer. 2012;118(18):4579-4588. 

89. Garvelink MM, Ter Kuile MM, Louwe LA, Hilders CG, Stiggelbout AM. A Delphi 

consensus study among patients and clinicians in the Netherlands on the procedure 

of informing young breast cancer patients about Fertility Preservation. Acta Oncol. 

2012;51(8):1062-1069. 

90. McCarthy MC, McNeil R, Drew S, Orme L, Sawyer SM. Information needs of 

adolescent and young adult cancer patients and their parent-carers. Support Care 

Cancer. 2017. 

91. Mersereau JE, Brandon AR. Communicating Across Diverse and Differently Literate 

Audiences. In: Woodruff TK, Clayman ML, Waimey KE, eds. Oncofertility 

Communication: Sharing Information and Building Relationships across Disciplines. 

New York, NY: Springer New York; 2014:19-33. 

92. Abrams AN, Hazen EP, Penson RT. Psychosocial issues in adolescents with cancer. 

Cancer Treat Rev. 2007;33(7):622-630. 

93. Quinn GP, Murphy D, Knapp C, et al. Who decides? Decision making and fertility 

preservation in teens with cancer: a review of the literature. J Adolesc Health. 

2011;49(4):337-346. 

94. Lee SJ, Schover LR, Partridge AH, et al. American Society of Clinical Oncology 

recommendations on fertility preservation in cancer patients. J Clin Oncol. 

2006;24(18):2917-2931. 

95. Miller EJN, Cookingham LM, Woodruff TK, et al. Fertility preservation training for 

obstetrics and gynecology fellows: a highly desired but non-standardized experience. 

Fertil Res Pract. 2017;3:9. 

96. Quinn GP, Woodruff TK, Knapp CA, Bowman ML, Reinecke J, Vadaparampil ST. 

Expanding the Oncofertility Workforce: Training Allied Health Professionals to 

Improve Health Outcomes for Adolescents and Young Adults. J Adolesc Young Adult 

Oncol. 2016;5(3):292-296. 

97. Woodruff TK. Fertility Lost-Fertility Found: Narratives from the Leading Edge of 

Oncofertility. Narrative inquiry in bioethics. 2017;7(2):147-150. 



98. McDougall RJ, Gillam L, Delany C, Jayasinghe Y. Ethics of fertility preservation for 

prepubertal children: should clinicians offer procedures where efficacy is largely 

unproven? J Med Ethics. 2018;44(1):27-31. 

99. Coyne I. Research with Children and Young People: The Issue of Parental (Proxy) 

Consent. Children & Society. 2010;24(3):227-237. 

100. Fertility preservation and reproduction in cancer patients. Fertil Steril. 

2005;83(6):1622-1628. 

101 Rodgers RJ, Reid GD, Koch J, Deans R, Ledger WL, Friedlander M, Gilchrist RB, 

Walters KA, Abbott JA. The safety and efficacy of controlled ovarian 

hyperstimulation for fertility preservation in women with early breast cancer: a 

systematic review. Hum Reprod. 2017 May 1;32(5):1033-1045. doi: 

10.1093/humrep/dex027 

102. Laronda MM, Rutz AL, Xiao S, Whelan KA, Duncan FE, Roth EW, Woodruff TK, Shah 

RN. A bioprosthetic ovary created using 3D printed microporous scaffolds restores 

ovarian function in sterilized mice. Nat Commun. 2017 May 16;8:15261. doi: 

10.1038/ncomms15261. 

103.  Reader KL, Mottershead DG, Martin GA, Gilchrist RB, Heath DA, McNatty KP, Juengel 

JL. Signalling pathways involved in the synergistic effects of human growth 

differentiation factor 9 and bone morphogenetic protein 15. Reprod Fertil Dev. 2016 

Mar;28(4):491-8. doi: 10.1071/RD14099. 

104. Zhang N, Duncan FE, Que EL, O'Halloran TV, Woodruff TK. The fertilization-induced 

zinc spark is a novel biomarker of mouse embryo quality and early development. Sci 

Rep. 2016 Mar 18;6:22772. doi: 10.1038/srep22772. 

105. Salama M, Ataman L, Taha T, et al. Building Oncofertility Core Competency in 

Developing Countries: Experience From Egypt, Tunisia, Brazil, Peru, and Panama. 

Journal of Global Oncology. 2018(4):1-11. 

106. Ataman LM, Rodrigues JK, Marinho RM, et al. Creating a Global Community of 

Practice for Oncofertility. J Glob Oncol. 2016;2(2):83-96. 

107. Rashedi AS, Roo SFd, Ataman LM, et al. Survey of Third-Party Parenting Options 

Associated With Fertility Preservation Available to Patients With Cancer Around the 

Globe. Journal of Global Oncology. 2018(4):1-7. 

https://www.ncbi.nlm.nih.gov/pubmed/28333356
https://www.ncbi.nlm.nih.gov/pubmed/28333356
https://www.ncbi.nlm.nih.gov/pubmed/28333356
https://www.ncbi.nlm.nih.gov/pubmed/?term=bioprosthetic+ovaries
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reader%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mottershead%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilchrist%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heath%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=McNatty%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Juengel%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Juengel%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=25155366
https://www.ncbi.nlm.nih.gov/pubmed/25155366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26987302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duncan%20FE%5BAuthor%5D&cauthor=true&cauthor_uid=26987302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Que%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=26987302
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Halloran%20TV%5BAuthor%5D&cauthor=true&cauthor_uid=26987302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woodruff%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=26987302
https://www.ncbi.nlm.nih.gov/pubmed/26987302
https://www.ncbi.nlm.nih.gov/pubmed/26987302


108. Woodruff TK. From the bench to bedside to babies: translational medicine made 

possible by funding multidisciplinary team science. J Assist Reprod Genet. 

2013;30(10):1249-1253. 

 


