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Throughout the 20th century, the man-
agement of ectopic pregnancy evolved 
from preserving the life of the mother 

to preserving fertility by utilizing the con-
servative treatment of methotrexate and/or 
tubal surgery. I make this, seemingly obscure, 
reference to managing ectopic pregnancy to 
consider an analogous shift over time in the 
management of patients with cancer. Over the 
next decade, the number of people who have 
lived 5 or more years after their cancer diag-
nosis is projected to increase approximately 
30%, to 16.3 million. Due to the improved 
survival rates following a cancer diagnosis,1 
revolutionary developments have been made 
in fertility preservation to obviate the impact 
of gonadotoxic therapy. We have evolved, 
however, from shielding and transposing ova-
ries to ovarian tissue cryopreservation,2 with  
rapid implementation. 

While advances in reproductive cryo-
preservation have allowed for the delay, or 
even potential “prevention” of infertility, 
assisted reproductive technology (ART) can-
not yet claim a “cure” in ensuring procre-
ation. Nevertheless, fertility preservation 
is a burgeoning field that has transitioned 

from an experimental label to a standard of 
care in 2012, as designated by the American 
Society for Reproductive Medicine (ASRM).3 
From the original intention of offering oocyte 
cryopreservation to women at risk of ovarian 
failure from impending gonadotoxic cancer 
treatment, fertility preservation has acceler-
ated to include freezing for nonmedical rea-
sons—eg, planned oocyte cryopreservation 
(POC), or “social” egg freezing, to ovarian 
tissue cryopreservation to accommodate the 
expediency needed for the treatment of cer-
tain cancer treatments. Additionally, across 
the United States, the number of donor egg 
banks, which allow women an easily acces-
sible option, is rivaling enduring sperm 
banks. Due to the advanced methodology 
of vitrification and growing demand for the 
technology due to increasing IVF cycles, 
cryopreservation has become a specialized 
area of reproductive medicine, and a target 
of venture capital and private equity com-
mercialization. This article will review the lat-
est techniques, appropriate counseling, and 
cost/benefit ratio of fertility preservation, 
with an emphasis on POC. 

CASE 1 Fertility preservation options for 
patient with breast cancer
A 37-year-old woman with newly diagnosed 

hormone receptor−positive breast cancer is 

referred for a fertility preservation consulta-

tion prior to initiating treatment. Her oncologist 

plans chemotherapy, followed by radiation and 

a minimum of 5 years of tamoxifen therapy.

What is the best consultation approach for 

this patient? 
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Ovarian tissue 
cryopreservation 
has the advantage 
of not requiring 
ovarian stimulation 
or sexual maturity 
and is able to be 
performed while 
patients are  
receiv ing 
chemotherapy

Consultation involves understanding 
several factors 
The consultation approach to this patient 
involves ascertaining her medical, social, 
and family history, along with her reproduc- 
tive plans. 
Medical history. For the medical com-
ponent, we must focus on her diagnosis, 
anticipated treatment with timeline, risks of 
gonadal toxicity with planned treatments, her 
current medical stability, and prognosis for 
expected survival. 
Social history. Her age, relationship sta-
tus, and desired family size address her  
social history. 
Family history. Given that her cancer affects 
the breast, there is the risk of genetic suscep-
tibility and potential for embryo testing for 
the BRCA gene. 
Reproductive plans. These include her and 
her partner’s, if applicable, number of desired 
children and their risk factors for infertility. 

Regarding the reproductive timeline, the 
antihormonal therapy that may be required 
for her treatment may improve overall sur-
vival, but it would delay the time to preg-
nancy. Consequently, the pursuit of fertility 
preservation prior to cancer treatment is a 
multidisciplinary approach that can involve 
medical oncology, radiation oncology, REI, 
medical genetics, and often, psychology. For-
tunately, evidence continues to support fer-
tility preservation, with or without hormonal 
ovarian stimulation, for patients with breast 
cancer. Data, with up to 5 years of follow-up, 
has indicated that it is safe.4

Oncofertility
To address the need to maximize the repro-
ductive potential of patients with newly 
diagnosed cancer, the field of oncofertility 
combines the specialties of oncology and 
reproductive medicine. The reproductive 
risk of cancer treatment is gonadotoxicity, 
with subsequent iatrogenic primary ovarian 
insufficiency (POI) and infertility. Alkylat-
ing agents (including cyclosphosphamide) 
have the highest risk for amenorrhea, while 
antimetabolites (including methotrexate,  

5–fluorouracil) have the lowest risk.5 Treating 
bone marrow/stem cell transplantation using 
high-dose alkylating agents, with or with-
out whole body irradiation, results in ≥80% 
amenorrhea. The minimum radiation dose to 
induce ovarian failure decreases with advanc-
ing age, from 18.4 Gy at age 10 years to 6 Gy at 
age 40 years, due to biologically diminishing 
ovarian reserve and an increase in the radio-
sensitivity of oocytes.6 An online tool—using 
varying factors including age, chemotherapy 
dose, prior treatment, smoking, and baseline 
diminished ovarian reserve—is available to 
help predict the chance of ovarian failure fol-
lowing chemotherapy.7

Cryopreservation to the rescue
Since 2012, when ASRM removed the experi-
mental designation on oocyte cryopreserva-
tion (OC), the number of cycles offered for 
fertility preservation has increased dramati-
cally (FIGURE, page 36),8 initially being used 
for patients with cancer and now also includ-
ing women desiring POC. 
Ovarian and embryo cryopreservation. 
Ovarian stimulation and egg retrieval for 
OC can now occur within 2 weeks due to a 
random start protocol whereby women can 
begin ovarian stimulation any day in their 
cycle (ie, preovulation or postovulation).9

OC followed by thawing for subsequent 
fertilization and embryo transfer is employed 
as a matter of routine when patients with 
infertility utilize frozen eggs from a donor. 
While there remains debate over better live 

Referral for fertility preservation

Since 2006, the American Society of Clinical Oncology recom-
mended, as part of the consent prior to therapy, oncologists should 
address the possibility of infertility with patients “as early in treatment 
planning as possible” and “...Fertility preservation is an important, 
if not necessary, consideration when planning cancer treatment in 
reproductive-age patients.” 
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birth rates with frozen eggs versus fresh eggs, 
clinic experience may be a critical factor.10 
Ovarian tissue cryopreservation. In addi-
tion to the fertility preservation procedures of 
oocytes and embryo cryopreservation, ovar-
ian tissue cryopreservation became a stan-
dard option in 2019 when ASRM removed 
its experimental designation.11 Given the 
potential time constraints of urgent cancer 
treatment, ovarian tissue cryopreservation 
has the advantage of not requiring ovarian 
stimulation or sexual maturity and is able 
to be performed while patients are receiv-
ing chemotherapy. If successful, ovarian tis-
sue cryopreservation followed by orthotopic 
transplantation has the potential to restore 
natural ovarian function and natural concep-
tions.12 However, despite first successfully 
being described in 2004, ovarian tissue cryo-
preservation, which does require subsequent 
thawing and tissue transplantation, remains 
less available to patients due to low usage 
rates, which have resulted in few clinics hav-
ing adequate proficiency.13,14 

Ovarian tissue cryopreservation involves 

obtaining ovarian cortical tissue, dissecting 
the tissue into small fragments, and cryopre-
serving it using either a slow-cool technique 
or vitrification. Orthotopic transplantation 
has been the most successful method for 
using ovarian tissue in humans. Live birth 
rates are modest.15 In all cancer survivors, 
particularly those with leukemia, autologous 
ovarian tissue transplantation may contain 
malignant cells that could lead to the rein-
troduction of cancer as the tissue is removed 
prior to treatment.16

Pregnancy outcomes using embryos cre-
ated from ovaries recently exposed to chemo-
therapy in humans is not known, but animal 
studies suggest that there may be higher rates 
of miscarriage and birth defects given the 
severe DNA damage to oocytes of developing 
follicles.17 Hence, ovarian stimulation should 
be initiated and completed before the start  
of chemotherapy. 

Planned oocyte 
cryopreservation 
With advances in ART, POC offers patients the 
opportunity to preserve fertility until desired. 
However, despite its potential benefits, POC 
compels the discussion of various consid-
erations in addition to oncofertility, such as 
ethical concerns and insurance coverage. 

CASE 2 Woman plans for elective egg freezing
A 32-year-old single, professional woman is 

advancing in her career and wishes to delay 

childbearing. She is concerned about the poten-

tial for age-related fertility decline and wants to 

explore the option of elective egg freezing. Emily 

has no medical conditions that would impair her 

fertility, but she wants to ensure that she has the 

option of having biological children in the future. 

She is unsure about the potential financial bur-

den of the procedure and whether her employ-

er’s insurance covers such elective procedures.

How do you counsel her about her options?

Medical considerations
Approximately 25% of reproductive-aged 
women have considered POC.18 An analysis 
revealed POC was more cost-effective than 
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delaying procreation and undergoing IVF with 
preimplantation genetic testing for aneuploi-
dies at an advanced reproductive age.19 
The process of planned oocyte cryo-
preservation. POC involves ovarian stimu-
lation, usually with parenteral gonadotropins, 
to produce multiple mature oocytes for same-
day cryopreservation following transvaginal 
retrieval, typically in an office-based surgery 
center as an outpatient procedure while the 
patient is under IV sedation. While the pro-
cedure has been proven effective, there are 
inherent risks and limitations. The success 
rates of subsequent fertility treatments using 
the cryopreserved eggs are influenced by the 
woman’s age at the time of freezing, the num-
ber of mature oocytes retrieved and vitrified, 
and the quality of the oocytes following thaw. 
A recent study reported a 70% live-birth rate 
in women aged less than 38 years who cryo-
preserved ≥ 20 mature eggs.20 To increase the 
number of cryopreserved oocytes, multiple 
egg retrievals or “batching” may be of benefit 
for women with diminished ovarian reserve.21

It is important for clinicians to thor-
oughly assess a patient’s medical history, 
ovarian reserve (by antral follicle count and 
levels of anti-müllerian hormone [AMH]), 
and reproductive goals before recommend-
ing proceeding with POC. Of note, AMH is 
a useful marker for ovarian reserve but has 
not been shown to predict natural fertility. Its 
value is in providing a guide to the dosage of 
ovarian stimulation and an estimation of the 
number of oocytes to be retrieved. Per ASRM, 
“Extremely low AMH values should not be 
used to refuse treatment in IVF.” AMH levels 
and antral follicle count have only a weak 
association with such qualitative outcomes 
as oocyte quality, clinical pregnancy rates, 
and live birth rates. Complications from egg 
retrieval, both short and long term, are rare. 
The inherent risk from POC is the lack of a 
guaranteed subsequent live birth.22 

Ethical and social considerations
POC raises several ethical considerations, 
including concerns of perpetuating soci-
etal pressure on women to defer procre-
ation to prioritize their careers over family  

planning.23 Despite controversies, POC 
appears as a chosen strategy against age-
related infertility and may allow women to 
feel that they are more socially, psychologi-
cally, and financially stable before pursuing 
motherhood.24 Open and honest discussions 
between clinicians and patients are crucial 
to ensure informed decision making and 
address these ethical concerns. 

Per an ACOG statement from February 
2023 (https://www.acog.org/womens-health 
/faqs/having-a-baby-after-age-35-how 
-aging-affects-fertility-and-pregnancy) “...egg 
freezing is recommended mainly for patients 
having cancer treatment that will affect their 
future fertility. There is not enough research 
to recommend routine egg freezing for the 
sole purpose of delaying childbearing.” 

A recent survey of patients who had 
elected egg freezing at some point included 
more than 80% who were aged 35 or older, 

Fertility preservation for cancer treatment  
requires a proactive oncology team
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Access to 
elective egg 
freezing is largely 
influ enced 
by insurance 
coverage, which 
varies widely 
currently

and revealed that 93% of the survey partici-
pants had not yet returned to use their frozen 
oocytes.25 The most common reason cited in 
the survey for a delay in attempted procre-
ation was lack of a partner. Another reason 
was undergoing oocyte cryopreservation after 
an optimal reproductive age, with participants 
concluding that they felt they had improved 
their reproductive future after undergoing 
oocyte cryopreservation and feeling empow-
ered by the process. As part of counseling, 
women should be informed of the possibility 
of not utilizing their frozen eggs in the future, 
whether due to natural conception or other 
personal reasons. 

Employer insurance coverage
Access to elective egg freezing is largely influ-
enced by insurance coverage. Currently, 
employer-provided insurance coverage for 
this procedure varies widely. While some 
companies offer comprehensive coverage, 
others provide limited or no coverage at all. 
The cost of elective egg freezing can range 
from $10,000 to $15,000, excluding additional 
expenses such as medications and annual 
storage fees. The financial burden can cre-
ate a gap between patients who desire POC 
and those with an ability to implement the  

process. The cost can be a significant barrier 
for many patients considering this option and 
perpetuates the lack of universal diversity, 
equity, and inclusion. 

CASE 3 Gender dysphoria and  
fertility preservation
A 22-year-old transgender man is preparing to 

undergo gender-affirming hormone therapy and 

surgery. He is concerned about the potential 

impact of testosterone therapy on his oocytes 

and wishes to explore options for fertility pres-

ervation prior to oophorectomy.26 

What are the patient’s options for fertility 

preservation? 

The patient has the fertility preservation 
options of OC following ovarian stimula-
tion or ovarian tissue cryopreservation at the 
time of oophorectomy. Preliminary evidence 
does not demonstrate impairment of ovarian 
stimulation and oocyte retrieval number with 
concurrent testosterone exposure. Ethical 
considerations, in this case, involve respect-
ing the patient’s autonomy, addressing 
potential conflicts between gender-affirming 
care and fertility preservation (eg, a risk of 
dysphoria in transgender patients preserv-
ing biological gametes from a prior assigned 
gender), and ensuring access to fertility pres-
ervation services without discrimination. It 
is essential to provide the patient in this case 
with comprehensive information regarding 
the impact of hormone therapy on fertility, 
the available options, and the potential finan-
cial costs involved. Supportive counseling 
should also be offered to address any psycho-
logical or emotional aspects related to fertil-
ity preservation for all patients considering  
this option. 

A call for diversity, equity,  
and inclusion
To improve access to POC, advocating for 
employer-offered insurance coverage is para-
mount. Women’s health providers can encour-
age dialogue between employers, insurers, 
and policymakers, which can lead to policy 
changes that prioritize coverage for fertility 

Clinicians: 4 ways to advocate for  
fertility preservation

1. Promptly offer fertility preservation treatment options with  
sensitivity and clarity. 

2. Dedicate ample time and exercise patience during the consultation. 
3. Provide education using multiple modalities to help patients  

assimilate information. 
4. Encourage consultation with mental health professionals. 

Special considerations for hematologic malignancies:  
• Treatment can be associated with significant gonadal toxicity  

and premature ovarian failure.
• Patients are frequently ill at the time of presentation and ineligible 

for certain fertility preservation options.
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preservation options. This could include 
mandating coverage for POC as part of com-
prehensive health care plans or providing tax 
incentives to employers who offer coverage for 
these procedures. Furthermore, public aware-
ness campaigns and advocacy efforts can help 
educate employers about the importance of 
including fertility preservation coverage in 
their employee benefits packages. 

Conclusion
Just as physicians must recognize their 
responsibility to patients to distinguish 
unproven yet promising science from evi-
dence-based and clinically established sci-
ence, so too must they advise their patients 

to consider fertility preservation services in a 
way that is both clinically justified and ethi-
cally appropriate. Informed decisions must 
be made by appropriate counseling of evi-
dence-based medicine to protect the inter-
est of patients. POC provides patients with 
an opportunity to preserve their fertility and 
exercise reproductive autonomy. However, 
access to this procedure is often hindered by 
limited or nonexistent employer insurance 
coverage. By recognizing the medical, ethical, 
and social implications of POC and imple-
menting strategies to improve coverage, col-
laborative efforts may increase accessibility 
and defray costs to provide patients with the 
option of deferring childbearing and preserv-
ing their reproductive potential. ●
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