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Fertility preservation

Review question

What is the success rate, and which factors affect the outcome, of fertility preservation for
children and adults undergoing treatment for cancer and other conditions or situations which
are likely to impair their fertility?

Introduction

Fertility preservation is an essential aspect of reproductive healthcare, particularly for
individuals facing medical treatments or conditions that could compromise reproductive
function. The most common indication for preservation is a cancer diagnosis, where
treatments such as chemotherapy, radiation, or surgery may adversely impact fertility.
However, fertility preservation is also increasingly considered in the management of other
conditions, including severe and recurrent endometriosis, or situations, including as part of a
gender transition process requiring medical interventions that affect reproductive health.
Emerging indications, such as metabolic, genetic, and chromosomal conditions—Ilike Turner
Syndrome— further highlight the expanding scope of fertility preservation in safeguarding
future reproductive potential for a diverse range of patients.

The aim of this review is to determine the success rate, and factors affecting outcome, of
fertility preservation for children and adults undergoing treatment for cancer and other
conditions or situations which are likely to impair their fertility.

Summary of the protocol

See Table 1 for a summary of the Population, Intervention, Comparison and Outcome
(PICO) characteristics of this review.

Table 1: Summary of the protocol (PICO table)
Inclusion:

e Children and adults who have a medical indication for fertility preservation
(including conditions that require chemotherapy, radiotherapy, and/or bone marrow
transplantation, and conditions or situations that require hormone treatment and/or
surgical intervention with the potential to harm fertility)

Exclusion:

o People with non-medical indications for fertility preservation (such as to manage
age-related decline in fertility)

Fertility preservation, including cryopreservation of:

e sperm

o testicular tissue

e eggs (oocytes)

e embryos

e ovarian tissue

N/A

Critical

For preservation of ovarian or testicular tissue only*:

e Proportion of participants from whom material suitable for preservation is obtained

For preservation of all material:
e Proportion of participants who return to use stored material

Fertility problems: evidence reviews for fertility preservation [March 2026]
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o Live birth rate using stored material
e Clinical pregnancy rate using stored material

Only studies that report at least one of the primary outcomes will be included.

*In studies which report on the preservation of sperm, eggs (oocytes), or embryos,
the outcome proportion of participants from whom material suitable for preservation
is obtained will not be treated as a primary outcome

Important
For preservation of sperm, eggs (oocytes), or embryos only:

e Proportion of participants from whom material suitable for preservation is obtained

For preservation of all material:

e Pregnancy loss (accounting for ectopic pregnancy, miscarriage, stillbirth, and
termination of pregnancy)

e Serious surgery-related adverse events (Clavien Dindo grades =2) from gamete
or tissue retrieval procedures

e Ovarian Hyperstimulation Syndrome (OHSS)

Studies that report secondary outcomes will only be included if they also report a
primary outcome. Secondary outcomes will therefore be extracted in addition to
primary outcomes, only in cases where a primary outcome is also reported.

N/A: not applicable

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document (supplementary
document 1).

Due to the absence of minimally important differences for this review, which are not
appropriate for non-comparative data, imprecision was judged based on optimal information
size criteria. Evidence was considered seriously imprecise if there were less than 300
events, based on the rule-of-thumb specified in version 3.2 of the GRADE handbook
(Schinemann 2009), and very seriously imprecise if there were less than 150 events. The
threshold for very serious imprecision was a pragmatic decision, in the absence of a rule-of-
thumb being available, based on the fact that this is half the number required for serious
imprecision, which would be consistent with the approach suggested for continuous
outcomes.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

Case series evidence

Included studies
A total of 118 studies were included for this review:
e 4 prospective case series (Huser 2012, Nurudeen 2016, Saito 2023, Vriens 2020)

o 114 retrospective case series (Adam 2021, Agarwal 2004, Akel 2020, Alvarez 2018,
Andersen 2008, Barral 2023, Barcroft 2013, Berton 2020, Bizet 2012, Blackhall 2002,
Botchan 2013, Cardozo 2015, Chang 2006, Chien 2017, Choi 2022, Chung 2004,

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Chung 2013, Cobo 2018, Cobo 2020, Colmorn 2022, Colmorn 2023, Courbiere 2013,
Crha 2009, de Nie 2020, Dearing 2014, Depalo 2016, Diaz-Garcia 2018, Dittrich
2015, Dolmans 2015, Druckenmiller 2016, Dueholm Hjorth 2020, Duffin 2023, Duraes
2022, Fabri 2022, Ferrari 2021, Ferro 2023, Fitoussi 2000, Freour 2012, Fu 2019,
Garcia 2015, Garcia-Velasco 2013, Grellet-Grun 2023, Greve 2012, Hallak 1998,
Hashimoto 2017, Hoekman 2020, Hulsbosch 2018, Imbert 2014, Ishikawa 2007,
Jadoul 2017, Jenninga 2008, Johnson 2013a, Johnson 2013b, Jones 2016, Kato
2021, Keene 2012, Kelleher 2001, Kim 2023, Kobayashi 2017, Kristensen 2021,
Lambertini 2018, Lass 1998, Liu 2021, Machen 2018, Magelssen 2005, Marklund
2020, Martinez 2014, Mattelin 2022, Mayeur 2021, Meirow 2016, Melli 2023,
Meseguer 2006, Michaan 2010, Molnar 2014, Moravek 2018, Moravek 2021, Muller
2016, Muteshi 2018, Neal 2007, Negoro 2018, Noetzli 2019, Nordan 2020, Oktay
2010, Oktay 2015, Okutsu-Horage 2022, Pening 2022, Ping 2010, Poirot 2019a,
Poirot 2019b, Porcu 2022, Ragni 2003, Revel 2005, Robertson 2011, Sanchez 2008,
Schmidt 2005, Selk 2009, Shapira 2020, Sheth 2012, Silber 2018, Song 2019,
Sénmezer 2023, Specchia 2019, Stigliani 2021, Takae 2022, Takahashi 2018, Tanbo
2015, Tournaye 1991, Tsonis 2023, van Casteren 2008, Van der Ven 2016, Wang
2023, Wikander 2021, Wyns 2011, Xi 2020).

Tissue preservation was as follows:

sperm was preserved in 49 studies (Adam 2021, Agarwal 2004, Bizet 2012, Blackhall
2002, Botchan 2013, Chang 2006, Chung 2004, Chung 2013, Crha 2009, de Nie
2020, Dearing 2014, Depalo 2016, Ferrari 2021, Fitoussi 2000, Freour 2012, Fu
2019, Garcia 2015, Hallak 1998, Ishikawa 2007, Johnson 2013a, Jones 2016, Keene
2012, Kelleher 2001, Kobayashi 2017, Lass 1998, Liu 2021, Machen 2018,
Magelssen 2005, Melli 2023, Meseguer 2006, Molnar 2014, Muller 2016, Neal 2007,
Negoro 2018, Noetzli 2019, Pening 2022, Ping 2010, Ragni 2003, Revel 2005, Selk
2009, Sheth 2012, Song 2019, Stigliani 2021, Tournaye 1991, van Casteren 2008,
Wang 2023, Xi 2020)

testicular tissue was preserved in 1 study (Wyns 2011)

oocytes and/or embryos were preserved in 43 studies (Akel 2020, Alvarez 2018,
Barcroft 2013, Berton 2020, Cardozo 2015, Chien 2017, Cobo 2018, Cobo 2020,
Courbiere 2013, Dolmans 2015, Druckenmiller 2016, Duraes 2022, Garcia-Velasco
2013, Hashimoto 2017, Johnson 2013b, Kato 2021, Kim 2023, Martinez 2014,
Mayeur 2021, Michaan 2010, Moravek 2018, Moravek 2021, Muteshi 2018, Nordan
2020, Nurudeen 2016, Oktay 2015, Okutsu-Horage 2022, Porcu 2022, Robertson
2011, Saito 2023, Specchia 2019, Takahashi 2018, Tsonis 2023, Vriens 2020,
Wikander 2021)

ovarian tissue was preserved in 34 studies (Andersen 2008, Choi 2022, Colmorn
2022, Colmorn 2023, Dittrich 2015, Dueholm Hjorth 2020, Duffin 2023, Fabri 2022,
Grellet-Grun 2023, Greve 2012, Hoekman 2020, Hulsbosch 2018, Imbert 2014,
Jadoul 2017, Kristensen 2021, Meirow 2016, Oktay 2010, Poirot 2019a, Poirot 2019b,
Sanchez 2008, Schmidt 2005, Shapira 2020, Silber 2018, S6nmezer 2023, Takae
2022, Tanbo 2015, Van der Ven 2016).

Multiple different materials were preserved in 8 studies: oocytes and/or embryos and ovarian
tissue were preserved in 6 studies (Diaz-Garcia 2018, Ferro 2023, Huser 2012, Jenninga
2008, Lambertini 2018, Marklund 2020), sperm and oocytes were preserved in 1 study
(Mattelin 2022), and sperm, oocytes and ovarian tissue were preserved in 1 study (Barral

2023).

Studies were conducted in the following populations:

Fertility problems: evidence reviews for fertility preservation [March 2026]
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¢ 108 in people with cancer (Adam 2021, Agarwal 2004, Akel 2020, Alvarez 2018,
Andersen 2008, Barral 2023, Barcroft 2013, Berton 2020, Bizet 2012, Blackhall 2002,
Botchan 2013, Cardozo 2015, Chang 2006, Chien 2017, Choi 2022, Chung 2004,
Chung 2013, Cobo 2018, Colmorn 2022, Courbiere 2013, Crha 2009, Dearing 2014,
Depalo 2016, Diaz-Garcia 2018, Dittrich 2015, Dolmans 2015, Druckenmiller 2016,
Dueholm Hjorth 2020, Duffin 2023, Duraes 2022, Fabri 2022, Ferrari 2021, Ferro
2023, Fitoussi 2000, Freour 2012, Fu 2019, Garcia 2015, Garcia-Velasco 2013,
Grellet-Grun 2023, Greve 2012, Hallak 1998, Hashimoto 2017, Hoekman 2020,
Hulsbosch 2018, Huser 2012, Imbert 2014, Ishikawa 2007, Jadoul 2017, Jenninga
2008, Johnson 2013a, Johnson 2013b, Kato 2021, Keene 2012, Kelleher 2001, Kim
2023, Kobayashi 2017, Kristensen 2021, Lambertini 2018, Lass 1998, Liu 2021,
Machen 2018, Magelssen 2005, Marklund 2020, Martinez 2014, Mayeur 2021,
Meirow 2016, Melli 2023, Meseguer 2006, Michaan 2010, Molnar 2014, Moravek
2018, Moravek 2021, Muller 2016, Muteshi 2018, Neal 2007, Negoro 2018, Noetzli
2019, Nordan 2020, Nurudeen 2016, Oktay 2010, Oktay 2015, Okutsu-Horage 2022,
Pening 2022, Ping 2010, Poirot 2019b, Porcu 2022, Ragni 2003, Revel 2005, Saito
2023, Sanchez 2008, Schmidt 2005, Selk 2009, Shapira 2020, Sheth 2012, Song
2019, Sénmezer 2023, Specchia 2019, Stigliani 2021, Takahashi 2018, Tanbo 2015,
Tournaye 1991, Tsonis 2023, van Casteren 2008, Van der Ven 2016, Vriens 2020,
Wang 2023, Wyns 2011, Xi 2020)

e 11 in people with other relevant medical indications:

o 3 in people undergoing gender reassignment (de Nie 2020, Jones 2016,
Mattelin 2022)

o 1in people with severe and recurrent endometriosis (Cobo 2020)

o 1in people with non-oncological systemic diseases requiring chemotherapy,
radiotherapy, and/or bone marrow transplantation (Colmorn 2023)

¢ 5 in mixed populations of people with and without cancer (Poirot 2019a, Robertson
2011, Silber 2018, Takae 2022, Wikander 2021).

The included studies are summarised in Table 2.

See the literature search strategy in appendix B and study selection flow chart in appendix C.

Excluded studies

Studies not included in this review are listed, and reasons for their exclusion are provided in
appendix J.

Summary of included studies

Summaries of the studies that were included in this review are presented in Table 2.

Table 2: Summary of included studies

Study Population Intervention Outcomes Comments
Adam 2021 Medical indication: Cryopreservation e Proportion of Follow-up in

cancer (mixed) of sperm participants from  months, mean
Retrospective whomlmfatenal (SD): NR
case series N attempting Slrjtlat::r\?at(i)én is

preservation: 133 pres

obtained

Switzerland

N where material

¢ Proportion of
participants who

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Study

Agarwal 2004

Retrospective
case series

us

Akel 2020

Retrospective
case series

us

Alvarez 2018

Retrospective
case series

UK

Population Intervention

obtained: 98

Age at preservation in
years, mean (SD): NR
[median 17.9]

Time between
preservation and return
in months, mean (SD):
NR [median 78]

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR
[median 30]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 32

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR
[median 33]

Time between
preservation and return
in months, mean (SD):
NR [median 16]

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 306

N where material
obtained: NR

Age at preservation in
years, mean (SD): 31

Outcomes

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Study

Andersen 2008

Retrospective
case series

Denmark

Barral 2023

Retrospective
case series

Spain

Barral 2023

Retrospective
case series

Spain

Population Intervention

(NR)

Time between
preservation and return
in months, mean (SD):
31 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 29
(NR)

Time between
preservation and return
in months, mean (SD):
25 (31)

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 576

N where material
obtained: 535

Age at preservation in
years, mean (SD): 28.9
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes

N attempting
preservation: 304

N where material
obtained: NR

Age at preservation in
years, mean (SD): 31.8
(NR)

Time between
preservation and return

Outcomes
e Pregnancy loss
e OHSS

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

e Proportion of
participants who
return to use
stored material

¢ Proportion of
participants who
return to use
stored material
e Clinical
pregnancy rate
using stored
material

e OHSS

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Study

Barral 2023

Retrospective
case series

Spain

Barcroft 2013

Retrospective
case series

UK

Berton 2020

Retrospective
case series

Brazil

Bizet 2012

Population

in months, mean (SD):

40.4

Medical indication:
cancer (mixed)

N attempting
preservation: 115

N where material
obtained: NR

Age at preservation in

years, mean (SD): 31.8

(NR)

Time between

preservation and return
in months, mean (SD):

741

Medical indication:
cancer (mixed)

N attempting
preservation: 42

N where material
obtained: 39

Age at preservation in
years, mean (SD):
31.9 (3.9)

Time between

preservation and return
in months, mean (SD):

NR [median 50.4]

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 246

Age at preservation in
years, mean (SD): 31
(5.6)

Time between

preservation and return
in months, mean (SD):

NR
Medical indication:

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of embryos

Cryopreservation
of oocytes

Cryopreservation

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

e Serious surgery-
related adverse
events (Clavien
Dindo grades 22)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material
e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material
e Clinical
pregnancy rate
using stored
material

¢ Proportion of

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Follow-up in



FINAL

Fertility preservation

Study

Retrospective
case series

France

Blackhall 2002

Retrospective
case series

UK

Botchan 2023

Retrospective
case series

Israel

Cardozo 2015

Retrospective
case series

Intervention
of sperm

Population
cancer (mixed)

N attempting
preservation: 1007

N where material
obtained: 911

Age at preservation in
years, mean (SD): 29.3
(8.8)

Time between
preservation and return
in months, mean (SD):
34.8

Medical indication:
haematological cancer

Cryopreservation
of sperm

N attempting
preservation: 122

N where material
obtained: 115

Age at preservation in
years, mean (SD): NR
[median 24]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
48 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 63

Outcomes
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material
e Live birth rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

Fertility problems: evidence reviews for fertility preservation [March 2026]

13

Comments

months, mean
(SD): 84 (49.2)

Follow-up in
months, mean
(SD): NR
[median 121]
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Study
us

Chang 2006

Retrospective
case series

Taiwan

Chien 2017

Retrospective
case series

us

Choi 2022

Retrospective
case series

South Korea

Population Intervention

N where material
obtained: 55

Age at preservation in
years, mean (SD):
33.7 (4.1)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 75

Age at preservation in
years, mean (SD): 25.7
(7.4)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
breast cancer

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: NR

N where material
obtained: 34

Age at preservation in
years, mean (SD): 35
(NR)

Time between
preservation and return
in months, mean (SD):
32.8 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 26

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss
e OHSS

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

Fertility problems: evidence reviews for fertility preservation [March 2026]
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Follow-up in
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Study

Chung 2004

Retrospective
case series

us

Chung 2013

Retrospective
case series

China

Cobo 2018

Retrospective
case series

Spain

Population

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 164

Age at preservation in
years, mean (SD): 29.5
(7.1)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: 125

N where material
obtained: 110

Age at preservation in
years, mean (SD): NR
[median 27]

Time between
preservation and return
in months, mean (SD):
60 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 1073

Age at preservation in
years, mean (SD): 32.3
(3.5)

Intervention

Cryopreservation
of sperm

Cryopreservation
of sperm

Cryopreservation
of oocytes

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Cobo 2020

Retrospective
case series

Spain

Colmorn 2022

Retrospective
case series

Denmark

Colmorn 2023

Retrospective
case series

Denmark

Population Intervention

Time between
preservation and return
in months, mean (SD):
49 (11)

Medical indication:
severe and recurrent
endometriosis

Cryopreservation
of oocytes

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 35.7
(3.7)

Time between
preservation and return
in months, mean (SD):
20.4 (4.8)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 28.9
(5.5)

Time between
preservation and return
in months, mean (SD):
50 (35)

Medical indication:
non-oncological
systemic diseases
requiring
chemotherapy,
radiotherapy, and/or
bone marrow
transplantation

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: NR

Outcomes

e Live birth rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

eLive birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): 73 (56)

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Courbiere 2013

Retrospective
case series

France

Crha 2009

Retrospective
case series

Czech
Republic

de Nie 2020

Retrospective
case series

The
Netherlands

Population Intervention

Age at preservation in
years, mean (SD): 31
(5.1)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of cleavage stage
embryos

N attempting
preservation: NR

N where material
obtained: 52

Age at preservation in
years, mean (SD):
28.9 (4.3)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 619

Age at preservation in
years, mean (SD): 26.2
(6.8)

Time between
preservation and return
in months, mean (SD):
22.2 (14.7)

Medical indication:
gender reassignment

Cryopreservation
of sperm

N attempting
preservation: 260

N where material
obtained: 242

Age at preservation in
years, mean (SD): NR
[median 24]

Outcomes

¢ Proportion of

participants who

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

e OHSS

¢ Proportion of

participants who

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of

participants from

whom material
suitable for
preservation is
obtained

¢ Proportion of

participants who

return to use
stored material
e Clinical
pregnancy rate
using stored
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Comments

Follow-up in
months, mean
(SD): 40 (30)

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Dearing 2014

Retrospective
case series

UK

Depalo 2016

Retrospective
case series

Italy

Diaz-Garcia
2018

Retrospective
case series

Spain

Population Intervention

Time between
preservation and return
in months, mean (SD):
NR [median 72]

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 3062

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 778

N where material
obtained: 721

Age at preservation in
years, mean (SD): 29.2

(8)

Time between
preservation and return
in months, mean (SD):
42 (46.8)

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes

N attempting
preservation: NR

N where material
obtained: 1024

Age at preservation in
years, mean (SD): 31.7
(6.4)

Time between
preservation and return
in months, mean (SD):
46.8 (NR)

Outcomes
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 59]



FINAL
Fertility preservation

Study Population
Diaz-Garcia Medical indication:
2018 cancer (mixed)
Retrospective N attempting

case series preservation: NR
Spain N where material

obtained: 800

Age at preservation in
years, mean (SD): 28.2
(7.3)

Time between
preservation and return
in months, mean (SD):
66 (NR)

Medical indication:
cancer (mixed)

Dittrich 2015

Retrospective

case series N attempting
preservation: NR

Germany
N where material
obtained: NR
Age at preservation in
years, mean (SD): 30.5
(NR)
Time between
preservation and return
in months, mean (SD):
44 (NR)

Dolmans 2015  Medical indication:
cancer (mixed)

Retrospective

case series N attempting
preservation: 54

Belgium

N where material
obtained: 52

Age at preservation in
years, mean (SD): 30
(4.6)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Druckenmiller
2016

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of ovarian tissue

Cryopreservation
of cleavage stage
embryos

Cryopreservation
of oocytes

Comments

Follow-up in
months, mean
(SD): NR
[median 59]

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

Follow-up in
months, mean
(SD): NR

e Serious surgery-
related adverse
events (Clavien
Dindo grades 22)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

Follow-up in
months, mean
(SD): NR

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use

Follow-up in
months, mean
(SD): NR

Fertility problems: evidence reviews for fertility preservation [March 2026]
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FINAL

Fertility preservation

Study

Retrospective
case series

us

Dueholm Hjorth
2020

Retrospective
case series

Denmark

Duffin 2023

Retrospective
case series

UK

Duraes 2022

Retrospective
case series

France

Population

N attempting
preservation: NR

N where material
obtained: 176

Age at preservation in
years, mean (SD): NR
[median 31]

Time between
preservation and return
in months, mean (SD):
NR [median 27.6]

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 29.8
(5.2)

Time between
preservation and return
in months, mean (SD):
50 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: 26

N where material
obtained: 25

Age at preservation in
years, mean (SD): NR
[median 11.7]

Time between
preservation and return
in months, mean (SD):
N/A

Medical indication:
breast cancer

N attempting
preservation: NR

N where material

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of ovarian tissue

Cryopreservation
of oocytes

Outcomes
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Serious surgery-
related adverse
events (Clavien
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

e Serious surgery-
related adverse
events (Clavien
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants who
return to use
stored material
e Live birth rate

using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 97]

Follow-up in
months, mean
(SD): 62 (NR)



FINAL

Fertility preservation

Study

Fabbri 2022

Retrospective
case series

Italy

Ferrari 2021

Retrospective
case series

Italy

Ferro 2022

Retrospective

Population Intervention

obtained: 1243

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
46 (20)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: 1026

N where material
obtained: 812

Age at preservation in
years, mean (SD): 24.5
(5.3)

Time between
preservation and return
in months, mean (SD):
94 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 1682

N where material
obtained: 1524

Age at preservation in
years, mean (SD): NR
[median29]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
haematological cancer

Cryopreservation
of oocytes and/or
embryos

N attempting

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

e Serious surgery-
related adverse
events (Clavien
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss
¢ Proportion of
participants who

return to use
stored material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 144]

Follow-up in
months, mean
(SD): 24 (NR)



FINAL

Fertility preservation

Study
case series

Portugal

Ferro 2022

Retrospective
case series

Portugal

Fitoussi 2000

Retrospective
case series

France

Freour 2012

Retrospective
case series

France

Population
preservation: NR

N where material
obtained: 21

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
haematological cancer

N attempting
preservation: NR

N where material
obtained: 14

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
haematological cancer

N attempting
preservation: 94

N where material
obtained: 94

Age at preservation in
years, mean (SD): 27.5
(NR)

Time between
preservation and return
in months, mean (SD):
51.5(24.4)

Medical indication:
cancer (mixed)

N attempting
preservation: 1042

N where material
obtained: 1009

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of sperm

Cryopreservation
of sperm

Outcomes

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
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Comments

Follow-up in
months, mean
(SD): 24 (NR)

Follow-up in
months, mean
(SD): 107 (NR)

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Fu 2019

Retrospective
case series

China

Garcia 2015

Retrospective
case series

Canada

Garcia-Velasco
2013

Retrospective
case series

Spain

Population

Age at preservation in
years, mean (SD): 28.6
(6.5)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: 158

N where material
obtained: 145

Age at preservation in
years, mean (SD): 29.3
(6.9)

Time between
preservation and return
in months, mean (SD):
31 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 272

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 340

Age at preservation in
years, mean (SD): 31.9
(5.1)

Time between

Intervention

Cryopreservation
of sperm

Cryopreservation
of sperm

Cryopreservation
of oocytes

Outcomes
stored material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
participants who
return to use
stored material
e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Grellet-Grun
2023

Retrospective
case series

France

Greve 2012

Retrospective
case series

Denmark

Hallak 1998

Retrospective
case series

us

Hashimoto

Population
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 72

Age at preservation in
years, mean (SD): 9.3
(NR)

Time between
preservation and return
in months, mean (SD):
168 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 28
(6.6)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 10

Age at preservation in
years, mean (SD): 32
(NR)

Time between
preservation and return
in months, mean (SD):
50.4 (49.8)

Medical indication:

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of ovarian tissue

Cryopreservation

of sperm

Cryopreservation

Outcomes

¢ Proportion of

participants who

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of

participants who

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
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Comments

Follow-up in
months, mean
(SD): NR
[median 92]

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in



FINAL

Fertility preservation

Study
2017

Retrospective
case series

Japan

Hoekman 2020

Retrospective
case series

The
Netherlands

Hulsbosch
2018

Retrospective
case series

Belgium

Huser 2012

Prospective
case series

Intervention

of oocytes and/or
embryos

Population
breast cancer

N attempting
preservation: 21

N where material
obtained: 19

Age at preservation in
years, mean (SD): 35.2
(3.1)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 69

Age at preservation in
years, mean (SD): 24
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 66

Age at preservation in
years, mean (SD): 23.2
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication: Cryopreservation
cancer (mixed) of oocytes and/or
embryos

N attempting

Outcomes
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Serious surgery-

related adverse
events (Clavien
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material
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Comments

months, mean
(SD): NR

Follow-up in
months, mean
(SD): 77.4
(NR)

Follow-up in
months, mean
(SD): 61.5
(NR)

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Czech
Republic

Huser 2012

Prospective
case series

Czech
Republic

Imbert 2014

Retrospective
case series

Belgium

Ishikawa 2007

Retrospective
case series

Japan

Population Intervention

preservation: NR

N where material
obtained: 7

Age at preservation in
years, mean (SD): 29.4
(6.3)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 16

Age at preservation in
years, mean (SD): 26
(6.2)

Time between
preservation and return
in months, mean (SD):
N/A

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 225

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):

NR
Medical indication: Cryopreservation
cancer (mixed) of sperm

N attempting
preservation: 130

N where material

Outcomes

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Serious surgery-
related adverse
events (Clavien
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Serious surgery-
related adverse
events (Clavien
Dindo grades 22)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Jadoul 2017

Retrospective
case series

Belgium

Jenninga 2008

Retrospective
case series

The
Netherlands

Jenninga 2008

Retrospective
case series

The
Netherlands

Population Intervention

obtained: 118

Age at preservation in
years, mean (SD): 30.1
17.7)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 545

Age at preservation in
years, mean (SD): 22.3
(8.8)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of embryos

N attempting
preservation: NR

N where material
obtained: 10

Age at preservation in
years, mean (SD): 28.2
(NR)

Time between
preservation and return
in months, mean (SD):
30 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 27

Age at preservation in
years, mean (SD): 28.2

Outcomes

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate

e Serious surgery-
related adverse
events (Clavien
Dindo grades =2)
from gamete or
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Comments

Follow-up in
months, mean
(SD): 91.2 (42)

Follow-up in
months, mean
(SD): 17.3
(NR)

Follow-up in
months, mean
(SD): 17.3
(NR)



FINAL

Fertility preservation

Study

Johnson 2013a

Retrospective
case series

us

Johnson 2013b

Retrospective
case series

us

Jones 2016

Retrospective
case series

Canada

Population Intervention

(NR)

Time between
preservation and return
in months, mean (SD):
22 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 423

N where material
obtained: 378

Age at preservation in
years, mean (SD): 29.7
(10.5)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocyte and/or
embryos

N attempting
preservation: NR

N where material
obtained: 50

Age at preservation in
years, mean (SD): 31.2
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
gender reassignment

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 9

Age at preservation in
years, mean (SD): 26.4
(NR)

Time between
preservation and return

Outcomes

tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR
[median 31.9]

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Kato 2021

Retrospective
case series

Japan

Keene 2012

Retrospective
case series

UK

Kelleher 2001

Retrospective
case series

Australia

Kim 2023

Population

in months, mean (SD):
NR

Medical indication:
haematological cancer

N attempting
preservation: 162

N where material
obtained: 155

Age at preservation in

years, mean (SD): 26.2

(0.4)

Time between

preservation and return

in months, mean (SD):
65.5 (5)

Medical indication:
cancer (mixed)

N attempting
preservation: 180

N where material
obtained: 119

Age at preservation in

years, mean (SD): 16.1

(NR)

Time between

preservation and return

in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: 930

N where material
obtained: 833

Age at preservation in
years, mean (SD): 28
(NR)

Time between

preservation and return

in months, mean (SD):
NR [median 36]

Medical indication:

Intervention

Cryopreservation
of oocytes

Cryopreservation
of sperm

Cryopreservation
of sperm

Cryopreservation

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in



FINAL

Fertility preservation

Study

Retrospective
case series

South Korea

Kobayashi
2017

Retrospective
case series

Japan

Kristensen
2021

Retrospective
case series

Denmark

Lambertini
2018

Retrospective
case series

Intervention

of oocytes and/or
embryos

Population
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 174

Age at preservation in
years, mean (SD): NR
[median 33]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 122

Age at preservation in
years, mean (SD): 33.6
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 1186

Age at preservation in
years, mean (SD): 25.1

©)

Time between
preservation and return
in months, mean (SD):
52 (NR)

Medical indication:
breast cancer

Cryopreservation
of oocytes

N attempting
preservation: NR

Outcomes
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
participants who
return to use
stored material
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Comments

months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): 96 (NR)

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Belgium

Lambertini
2018

Retrospective
case series

Belgium

Lass 1998

Retrospective
case series

UK

Liu 2021

Retrospective
case series

China

Population Intervention

N where material
obtained: 29

Age at preservation in
years, mean (SD): 31
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
breast cancer

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 72

Age at preservation in
years, mean (SD): 31
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 231

N where material
obtained: 191

Age at preservation in
years, mean (SD): 28
(NR)

Time between
preservation and return
in months, mean (SD):
35 (18)

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 339

N where material
obtained: 313

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Machen 2018

Retrospective
case series

us

Magelssen
2005

Retrospective
case series

Norway

Marklund 2020

Retrospective
case series

Sweden

Population Intervention

Age at preservation in
years, mean (SD): 26.7
(6.8)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 271

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
testicular cancer

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 422

Age at preservation in
years, mean (SD): NR
[median 27.6]

Time between
preservation and return
in months, mean (SD):
NR [median 62]

Medical indication:
breast cancer

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: NR

N where material
obtained: 394

Age at preservation in
years, mean (SD): NR

Outcomes

return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 70.8]

Follow-up in
months, mean
(SD): 76 (NR)



FINAL

Fertility preservation

Study

Marklund 2020

Retrospective
case series

Sweden

Martinez 2014

Retrospective
case series

Spain

Mattelin 2022

Retrospective
case series

Sweden

Population Intervention

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
breast cancer

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 67

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes

N attempting
preservation: NR

N where material
obtained: 357

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
30 (NR)

Medical indication:
gender reassignment

Cryopreservation
of oocytes

N attempting
preservation: NR

N where material
obtained: 43

Age at preservation in
years, mean (SD): 19.9
(4.3)

Time between
preservation and return
in months, mean (SD):
NR

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): 76 (NR)

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study
Mattelin 2022

Retrospective
case series

Sweden

Mayeur 2021

Retrospective
case series

France

Meirow 2016

Retrospective
case series

Israel

Melli 2023

Retrospective

Intervention

Cryopreservation
of sperm

Population

Medical indication:
gender reassignment

N attempting
preservation: 59

N where material
obtained: 53

Age at preservation in
years, mean (SD): 24.5
(6.1)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR
[median 36]

Time between
preservation and return
in months, mean (SD):
NR [median 36]

Medical indication:
cancer mixed

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 28.8
(NR)

Time between
preservation and return
in months, mean (SD):
67 (NR)

Medical indication:
cancer mixed

Cryopreservation
of sperm

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study
case series

Italy

Meseguer 2006

Retrospective
case series

Spain

Michaan 2010

Retrospective
case series

Israel

Molnar 2014

Retrospective
case series

Hungary

Population Intervention

N attempting
preservation: 329

N where material
obtained: 311

Age at preservation in
years, mean (SD): 32.7
(8.6)

Time between
preservation and return
in months, mean (SD):
28.8 (26.4)

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 186

N where material
obtained: 184

Age at preservation in
years, mean (SD): 27.1
(6.4)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of embryos

N attempting
preservation: NR

N where material
obtained: 22

Age at preservation in
years, mean (SD): 32.8
(5.7)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
testicular cancer

Cryopreservation
of sperm

N attempting
preservation: NR

N where material

Outcomes

preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): 132 (NR)



FINAL

Fertility preservation

Study

Moravek 2018

Retrospective
case series

us

Moravek 2021

Retrospective
case series

us

Muller 2016

Retrospective
case series

The
Netherlands

Population Intervention

obtained: 59

Age at preservation in
years, mean (SD): 27
(NR)

Time between
preservation and return
in months, mean (SD):
49.2 (NR)

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 204

N where material
obtained: 195

Age at preservation in
years, mean (SD): NR
[median 31]

Time between
preservation and return
in months, mean (SD):
NR [median 26]

Medical indication:
breast cancer

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 157

N where material
obtained: 149

Age at preservation in
years, mean (SD): NR
[median 33.1]

Time between
preservation and return
in months, mean (SD):
NR [median 27.3]

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 942

N where material
obtained: 898

Age at preservation in

Outcomes

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material
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Comments

Follow-up in
months, mean
(SD): NR
[median 45]

Follow-up in
months, mean
(SD): NR
[median 48]

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Muteshi 2018

Retrospective
case series

UK

Neal 2007

Retrospective
case series

Canada

Negoro 2018

Retrospective
case series

Japan

Population
years, mean (SD): 29
(NR)

Time between
preservation and return
in months, mean (SD):
58 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: 127

N where material
obtained: 124

Age at preservation in
years, mean (SD): 32
(NR)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 146

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):

Medical indication:
cancer mixed

N attempting
preservation: NR

N where material
obtained: 224

Age at preservation in
years, mean (SD): 27.7
(NR)

Time between
preservation and return
in months, mean (SD):

Intervention

Cryopreservation
of oocytes and/or
embryos

Cryopreservation
of sperm

Cryopreservation
of sperm

Outcomes

e Live birth rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): 54 (NR)



FINAL

Fertility preservation

Study

Noetzli 2019

Retrospective
case series

Switzerland

Nordan 2020

Retrospective
case series

us

Nurudeen 2016

Prospective
case series

us

Population
52.7 (NR)

Medical indication:
haematological cancer

N attempting
preservation: 33

N where material
obtained: 28

Age at preservation in
years, mean (SD): NR

Time between

preservation and return

in months, mean (SD):
NR

Medical indication:
other cancers
(gliomas)

N attempting
preservation: NR

N where material
obtained: 10

Age at preservation in

years, mean (SD): 30.4

(4.5)

Time between

preservation and return

in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 49

Age at preservation in

years, mean (SD): 33.6

(4.8)

Time between

preservation and return

in months, mean (SD):
NR

Intervention

Cryopreservation
of sperm

Cryopreservation
of oocytes and/or
embryos

Cryopreservation
of oocytes and/or
embryos

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e OHSS
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study
Oktay 2010

Retrospective
case series

us

Oktay 2015

Retrospective
case series

us

Okutsu-Horage
2022

Retrospective
case series

Japan

Pening 2022

Population

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 59

Age at preservation in
years, mean (SD): 26.7
(9.2)

Time between
preservation and return
in months, mean (SD):
34 (34.1)

Medical indication:
breast cancer

N attempting
preservation: NR

N where material
obtained: 131

Age at preservation in
years, mean (SD): 35.8
(4.1)

Time between
preservation and return
in months, mean (SD):
NR [median 63]

Medical indication:
breast cancer

N attempting
preservation: NR

N where material
obtained: 126

Age at preservation in
years, mean (SD): 36.1
(3.7)

Time between
preservation and return
in months, mean (SD):
NR [median 36]

Medical indication:
cancer (mixed)

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of embryos

Cryopreservation
of embryos

Cryopreservation
of sperm

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

e Serious surgery-

related adverse
events (Clavien

Dindo grades 22)

from gamete or
tissue retrieval
procedures

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
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Comments

Follow-up in
months, mean
(SD): NR
[median 37]

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean



FINAL

Fertility preservation

Study

Retrospective
case series

Belgium

Ping 2010

Retrospective
case series

China

Poirot 2019a

Retrospective
case series

France

Poirot 2019b

Population

N attempting
preservation: NR

N where material
obtained: 300

Age at preservation in
years, mean (SD): NR
[median 29]

Time between
preservation and return
in months, mean (SD):
NR [median 51]

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 30

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
mixed (52% solid
malignant tumours;
23% malignant
haematological
diseases; 25% non-
malignant diseases)

N attempting
preservation: NR

N where material
obtained: 418

Age at preservation in
years, mean (SD): NR
[median 6.9]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Intervention

Cryopreservation
of sperm

Cryopreservation
of ovarian tissue

Cryopreservation
of ovarian tissue

Outcomes

return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
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Comments
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean



FINAL

Fertility preservation

Study

Retrospective
case series

France

Porcu 2022

Retrospective
case series

Italy

Ragni 2003

Retrospective
case series

Italy

Revel 2005

Retrospective
case series

Israel

Population

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR
[median 27]

Time between
preservation and return
in months, mean (SD):
BR [median 132]

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 508

Age at preservation in
years, mean (SD): 29.4

(4)

Time between
preservation and return
in months, mean (SD):
60 (45.6)

Medical indication:
cancer (mixed)

N attempting
preservation: 776

N where material
obtained: 686

Age at preservation in
years, mean (SD): NR
[median 28]

Time between
preservation and return
in months, mean (SD):

Medical indication:
cancer (mixed)

N attempting
preservation: NR

Intervention

Cryopreservation
of oocytes

Cryopreservation
of sperm

Cryopreservation
of sperm

Outcomes
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss
e OHSS

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

e Clinical
pregnancy rate
using stored
material
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Comments
(SD): NR
[median 26]

Follow-up in
months, mean
(SD): 111.7
(81.7)

Follow-up in
months, mean
(SD): NR
[median 48]

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Robertson
2011

Retrospective
case series

us

Saito 2023

Prospective
case series

Japan

Population Intervention

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
mixed (42% breast
cancer; 8% colorectal
cancer; 8% leukaemia;
8% multiple sclerosis;
8% ovarian epithelial
carcinoma; 5% non-
Hodgkin’s lymphoma;
3% cervical cancer; 3%
endometrial cancer;
3% Hodgkin’s
lymphoma; 3%
malignant brain
tumour; 3%
mesenchymal
chondrosarcoma; 3%
myelodysplastic
syndrome; 3%
systemic sclerosis; 3%
systemic lupus
erythematosus)

Cryopreservation
of embryos

N attempting
preservation: NR

N where material
obtained: 38

Age at preservation in
years, mean (SD): 34
(5)

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 44

N where material
obtained: 43

Age at preservation in

Outcomes Comments

¢ Proportion of
participants who
return to use
stored material

Follow-up in
months, mean
(SD): NR

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

Follow-up in
months, mean
(SD): NR

¢ Proportion of
participants who
return to use
stored material
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FINAL

Fertility preservation

Study

Sanchez 2008

Retrospective
case series

Spain

Schmidt 2005

Retrospective
case series

Denmark

Selk 2009

Retrospective
case series

Canada

Population Intervention
years, mean (SD): NR

[median 32]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 200

Age at preservation in
years, mean (SD): 25.3
(NR)

Time between
preservation and return
in months, mean (SD):
28.3 (1.7)

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 22

Age at preservation in
years, mean (SD): NR
[median 26]

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of sperm

N attempting
preservation: 388

N where material
obtained: 367

Age at preservation in
years, mean (SD): 26.8
(NR)

Outcomes

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Serious surgery-
related adverse
events (Clavien
Dindo grades 22)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 26]

This sample
used banked
semen
samples
between 2002
and 2005

Follow-up in
months, mean
(SD): NR



FINAL

Fertility preservation

Study

Selk 2009

Retrospective
case series

Canada

Shapira 2020

Retrospective
case series

Belgium, Israel
& US

Sheth 2012

Retrospective
case series

us

Population

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR [median 52]

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 1314

Age at preservation in
years, mean (SD): 26.3
(6.3)

Time between
preservation and return
in months, mean (SD):
Nr [median 84]

Medical indication:
cancer (mixed)

N attempting
preservation: 266

N where material
obtained: 249

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
25.8 (NR)

Intervention

Cryopreservation
of sperm

Cryopreservation
of ovarian tissue

Cryopreservation
of sperm

Outcomes

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material
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Comments

This sample
used banked
semen
samples
between 2002
and 2005, and
also banked
samples
anytime from
1984 to 2005

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 64]

Follow-up in
months, mean
(SD): NR
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Study
Silber 2018

Retrospective
case series

us

Song 2019

Retrospective
case series

South Korea

Sénmezer
2023

Retrospective
case series

Turkey

Population

Medical indication:
mixed (72% cancer
(22% Hodgkin's
disease; 14% breast
cancer; 8% leukaemia;
5% non-Hodgkin's
lymphoma; 23% other
cancer); 5% threatened
premature ovarian
failure; 10% social
reasons; 13% other
conditions (including
Turner’s syndrome,
multiple sclerosis,
endometriosis, aplastic
anaemia))

N attempting
preservation: 108

N where material
obtained: 92

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: 721

Age at preservation in
years, mean (SD): 27
(7.9)

Time between
preservation and return
in months, mean (SD):
NR [median 51]

Medical indication:
haematological cancer

N attempting
preservation: NR

N where material
obtained: NR

Intervention

Cryopreservation
of ovarian tissue

Cryopreservation
of sperm

Cryopreservation
of ovarian tissue

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 75]

Follow-up in
months, mean
(SD): 49 (17.6)
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Study

Specchia 2019

Retrospective
case series

Italy

Stigliani 2021

Retrospective
case series

Italy

Takae 2022

Retrospective
case series

Japan

Population

Age at preservation in
years, mean (SD): 21
()

Time between
preservation and return
in months, mean (SD):
NR [median 74.5]

Medical indication:

N attempting
preservation: NR

N where material
obtained: 244

Age at preservation in
years, mean (SD): 31.3
(6.4)

Time between
preservation and return
in months, mean (SD):
40.8 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: 682

N where material
obtained: 632

Age at preservation in
years, mean (SD): 31.6
(9.8)

Time between
preservation and return
in months, mean (SD):
39.6 (NR)

Medical indication:
mixed (68%
haematological and
32% non-
haematological
diseases)

N attempting
preservation: 74

N where material
obtained: 31

Intervention

Cryopreservation
of oocytes

Cryopreservation
of sperm

Cryopreservation
of ovarian tissue

Outcomes

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Serious surgery-

related adverse
events (Clavien
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 28]
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Study

Takashi 2018

Retrospective
case series

Japan

Tanbo 2015

Retrospective
case series

Norway

Tournaye 1991

Retrospective
case series

Belgium

Population Intervention

Age at preservation in
years, mean (SD): NR
[median 13]

Time between
preservation and return
in months, mean (SD):
N/A

Medical indication:
breast cancer

Cryopreservation
of oocytes and/or
embryos

N attempting
preservation: 17

N where material
obtained: 17

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
cancer (mixed)

Cryopreservation
of ovarian tissue

N attempting
preservation: NR

N where material
obtained: 164

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Medical indication:
haematological cancer

Cryopreservation
of sperm

N attempting
preservation: NR

N where material
obtained: 13

Age at preservation in
years, mean (SD): 23
(4.6)

Time between
preservation and return

Outcomes
Dindo grades =2)
from gamete or
tissue retrieval
procedures

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
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Study

Tsonis 2023

Retrospective
case series

UK

van Casteren
2008

Retrospective
case series

The
Netherlands

van der Ven
2016

Retrospective
case series

Austria,
Germany &
Switzerland

Population

in months, mean (SD):

61.5 (42.9)

Medical indication:
cancer (mixed)

N attempting
preservation: 68

N where material
obtained: 65

Age at preservation in

years, mean (SD): 30.1

(5.3)

Time between

preservation and return
in months, mean (SD):

NR

Medical indication:
cancer (mixed)

N attempting
preservation: 629

N where material
obtained: 557

Age at preservation in

years, mean (SD): NR

[median 27]

Time between

preservation and return
in months, mean (SD):

57 (NR)

Medical indication:
cancer (mixed)

N attempting
preservation: NR

N where material
obtained: NR

Age at preservation in
years, mean (SD): 31
(5.9)

Time between

preservation and return
in months, mean (SD):

Intervention

Cryopreservation
of oocytes and/or
embryos

Cryopreservation
of sperm

Cryopreservation
of ovarian tissue

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss
e OHSS

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss
e Live birth rate

using stored
material

e Clinical
pregnancy rate
using stored
material

e Pregnancy loss

Fertility problems: evidence reviews for fertility preservation [March 2026]

48

Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 84]

Follow-up in
months, mean
(SD): NR
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Study
Vriens 2020

Prospective
case series

The
Netherlands

Wang 2023

Retrospective
case series

China

Wikander 2021

Retrospective
case series

Sweden

Wyns 2011

Retrospective

Population
NR

Medical indication:
breast cancer

N attempting
preservation: 34

N where material
obtained: 33

Age at preservation in
years, mean (SD): 31
(NR)

Time between

preservation and return

in months, mean (SD):
NR

Medical indication:
cancer (mixed)

N attempting
preservation: 1194

N where material
obtained: 1034

Age at preservation in
years, mean (SD): NR

Time between

preservation and return

in months, mean (SD):
24.8 (15.8)

Medical indication:
mixed (67% malignant;
33% benign diseases)

N attempting
preservation: 9

N where material
obtained: 9

Age at preservation in
years, mean (SD): NR

Time between

preservation and return

in months, mean (SD):
N/A

Medical indication:
cancer (mixed)

Intervention

Cryopreservation
of oocytes and/or
embryos

Cryopreservation
of sperm

Cryopreservation
of oocytes

Cryopreservation

of testicular tissue

Outcomes

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Live birth rate
using stored
material

e Clinical
pregnancy rate
using stored
material

¢ Pregnancy loss

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

e Clinical
pregnancy rate
using stored
material

¢ Proportion of
participants from
whom material
suitable for
preservation is
obtained

¢ Proportion of
participants who
return to use
stored material

¢ Proportion of
participants from
whom material
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Comments

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR

Follow-up in
months, mean
(SD): NR
[median 204]

Follow-up in
months, mean
(SD): NR
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Study
case series

Belgium

Xi 2020

Retrospective
case series

China

Population Intervention

N attempting
preservation: 62

N where material
obtained: 58

Age at preservation in
years, mean (SD): 7.6
(4.1)

Time between
preservation and return
in months, mean (SD):
N/A

Medical indication:

cancer (mixed) of sperm

N attempting
preservation: NR

N where material
obtained: 54

Age at preservation in
years, mean (SD): NR

Time between
preservation and return
in months, mean (SD):
NR

Cryopreservation

Outcomes Comments

suitable for
preservation is
obtained

e Serious surgery-
related adverse
events (Clavien
Dindo grades 22)
from gamete or
tissue retrieval
procedures

Follow-up in
months, mean
(SD): NR

¢ Proportion of
participants who
return to use
stored material

OHSS: Ovarian Hyperstimulation Syndrome; N: number; N/A: not applicable; NR: not reported; SD: standard

deviation

See the full evidence tables in appendix D and the forest plots in appendix E.

Summary of the evidence

Stratified analyses were performed by material preserved, by cancer and non-cancer
indications for fertility preservation, and age.

In the event of serious or very serious heterogeneity, planned subgroup analyses were:
treatment (gonadotoxic chemotherapy, radiotherapy, bone marrow transplantation, hormone
treatment, surgical intervention); age when undergoing fertility preservation (<16 years, 16-
35 years, >35 years); pubertal status (pre-pubertal, pubertal, post-pubertal); method of
cryopreservation (slow rate freezing, rapid freezing/vitrification); and for eggs and embryo
strata (oocytes, cleavage stage embryos, blastocyst stage embryos).

Sperm cryopreservation

Very low quality evidence from 45 case series studies showed that 7% (95% confidence
interval [Cl] 6% to 8%) of those who cryopreserved sperm for fertility preservation returned to
use the stored material. However, there was very serious heterogeneity in the proportion of
participants that returned to use their preserved sperm, with rates ranging from 1% to 38%.
Stratified analyses showed a return rate of 7% (95% CI 6% to 8%) for those with a cancer
indication for fertility preservation, and 3% (95% CI 2% to 6%) for those with a non-cancer
indication (trans people), but heterogeneity remained serious in the cancer analysis (42
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studies) and imprecision was very serious due to a small number of events in the non-cancer
analysis (3 studies). Data were not available for other planned subgroup analyses.

Very low quality evidence from 30 case series studies showed a live birth rate using stored
sperm of 45% (95% CI 37% to 53%) of those who returned. However, there was serious
heterogeneity in live birth rates using cryopreserved sperm. Stratified analysis by indication
for fertility preservation was not possible, as all studies included participants with cancer. The
data also did not allow for the other planned subgroup analyses.

Low quality evidence from 35 case series studies showed a clinical pregnancy rate using
stored sperm of 51% (95% CI 45% to 56%) of those who returned. Stratified analyses
showed a clinical pregnancy rate of 50% (95% Cl 44% to 56%) for those with a cancer
indication (33 studies) and 86% (95% CI 42% to 98%) for those with a non-cancer indication
(2 studies). However, imprecision was very serious in the non-cancer (trans people) analysis
due to small numbers in these studies.

Very low quality evidence from 28 case series studies showed that 92% (95% CI 89% to
93%) of those attempting sperm cryopreservation were able to provide a sample suitable for
preservation. However, there was very serious heterogeneity in these estimates with rates
ranging from 66% to 100% of participants providing material for preservation. Stratified
analyses showed similar proportions of participants with material obtained in those with a
cancer indication for fertility preservation (92%; 95% CI 89% to 94%), and those with a non-
cancer indication for fertility preservation (trans people, 92%; 95% CIl 89% to 95%), but
heterogeneity remained very serious in the cancer analysis (26 studies). Data were not
available for other planned subgroup analyses.

Very low quality evidence from 16 case series studies showed a pregnancy loss rate of 17%
(95% CIl 11% to 25%) of participants who had achieved clinical pregnancy with
cryopreserved sperm. Stratified analysis by indication for fertility preservation was not
possible, as all studies included participants with cancer.

Testicular tissue cryopreservation

Very low quality evidence from 1 case series study showed that 94% of the
prepubertal/peripubertal participants who were attempting cryopreservation of testicular
tissue for a cancer indication provided a sample suitable for preservation. However, this
estimate is very imprecise due to the small number of events.

Very low quality evidence from the same study showed no serious surgery-related adverse
events during or after the testicular tissue retrieval.

Oocyte and/or embryo cryopreservation

Very low quality evidence from 40 case series studies showed that 10% (95% CI 7% to 12%)
of those who cryopreserved oocytes or embryos for fertility preservation returned to use the
stored material. However, there was very serious heterogeneity in the proportion of
participants that returned to use their preserved oocytes or embryos, with rates ranging from
0% to 38%. Stratified analysis by indication for fertility preservation was not possible, as only
1 study was restricted to a non-cancer (trans) population. Analysis by age at which oocytes
and/or embryos were preserved suggests a higher return rate for those aged over 35 years
at preservation (24%, 95% CI 19% to 29%) than those aged 16-35 years (9%, 95% CIl 7% to
12%). However, heterogeneity remained very serious in the 16-35 year analysis (37 studies)
and imprecision was very serious because of a small number of events in the >35 years
analysis (3 studies). The data did not allow for any of the other planned subgroup analyses.

Low quality evidence from 32 case series studies showed a live birth rate using stored
oocytes or embryos of 38% (95% Cl 33% to 44%) of those who returned. Stratified analysis
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by indication for fertility preservation was not possible, as only 1 study was restricted to a
non-cancer (endometriosis) population.

Very low quality evidence from 32 case series studies showed a clinical pregnancy rate using
stored oocytes or embryos of 49% (95% CI 43% to 55%) of those who returned. Stratified
analysis by indication for fertility preservation was not possible, as only 1 study was restricted
to a non-cancer (trans) population.

There was low quality evidence from 13 case series studies for the proportion of participants
from whom oocytes or embryos suitable for preservation could be obtained. However, it was
not possible to produce a meta-analysed estimate as the statistical analysis does not allow
for nearly all of the studies to be at or close to a ratio of 1. A crude estimate of the proportion
from these studies is that for 95% of those who attempted to cryopreserve oocytes or
embryos, a sample suitable for preservation was obtained.

Very low quality evidence from 20 case series studies showed a pregnancy loss rate of 25%
(95% CI 18% to 34%) of participants who had achieved clinical pregnancy with
cryopreserved oocytes or embryos. Stratified analysis by indication for fertility preservation
was not possible, as all studies included participants with cancer.

Very low quality evidence from 8 case series studies showed a rate of ovarian
hyperstimulation syndrome (OHSS) of 1% (95% Cl 0% to 1%) of those attempting to
cryopreserve oocytes or embryos. Stratified analysis by indication for fertility preservation
was not possible, as all studies included participants with cancer.

Ovarian tissue cryopreservation

Very low quality evidence from 4 case series studies showed that of the participants
attempting ovarian tissue cryopreservation, a sample suitable for preservation was obtained
for 80% (95% CI 55% to 93%). However, there was very serious heterogeneity in the
proportion of participants for which a suitable sample of ovarian tissue was obtained, with
rates ranging from 42% to 96%. Stratified analysis by indication for fertility preservation was
not possible, as all studies included participants with cancer. The data also did not allow for
the other planned subgroup analyses.

Very low quality evidence from 24 case series studies showed that 4% (95% CIl 3% to 6%) of
those who cryopreserved ovarian tissue for fertility preservation returned to use the stored
material. However, there was serious heterogeneity in the proportion of participants that
returned to use their preserved ovarian tissue. Stratified analysis by indication for fertility
preservation was not possible, as only 1 study was restricted to a non-cancer (people with
non-oncological systemic diseases) population. Analysis by age at which ovarian tissue was
preserved suggests a higher return rate for those aged 16-35 years at preservation (5%,
95% CI 4% to 7%) than those aged under 16 years (1%, 95% CI 0% to 2%). However,
heterogeneity remained serious in the 16-35 year analysis (16 studies) and imprecision was
very serious because of a small number of events in the <16 years analysis (3 studies). The
data did not allow for any of the other planned subgroup analyses.

Very low quality evidence from 24 case series studies showed a live birth rate using stored
ovarian tissue of 27% (95% CIl 21% to 34%) of those who returned. Stratified analysis by
indication for fertility preservation was not possible, as only 1 study was restricted to a non-
cancer (people with non-oncological systemic diseases) population.

Very low quality evidence from 26 case series studies showed a clinical pregnancy rate using
stored ovarian tissue of 36% (95% CI 30% to 43%) of those who returned. Stratified analysis
by indication for fertility preservation was not possible, as only 1 study was restricted to a
non-cancer (people with non-oncological systemic diseases) population.
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Very low quality evidence from 10 case series studies showed a pregnancy loss rate of 27%
(95% CI 17% to 40%) of those who achieved clinical pregnancy with cryopreserved ovarian
tissue. Stratified analysis by indication for fertility preservation was not possible, as all
studies included participants with cancer.

Very low quality evidence from 12 case series studies showed a rate of serious surgery-
related adverse events during or after ovarian tissue retrieval of 0% (95% CI 0% to 2%).
Stratified analysis by indication for fertility preservation was not possible, as all studies
included participants with cancer.

Economic evidence

A total of 1,383 studies were identified in the health economic literature search for this review
question. After duplicates were removed, 943 studies were screened on title and abstract. Of
these 943 studies, 16 were included for full text review and 13 of these studies were
excluded at this stage. Of the 3 studies included for check listing, all were excluded.

Included studies
A systematic review of the economic literature was conducted but no economic studies were
identified which were applicable to this review question.

Also see the literature search strategy in appendix B and the economic study selection flow
chart in appendix G.

Excluded studies

Economic studies not included in this review are listed, and reasons for their exclusion are
provided in appendix J.

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation.

Unit costs

Table 3: Unit costs

Resource Unit costs Source

Oocyte recovery £2,417 NHS reference costs 2022/23, currency
code MC12Z — day case

Oocyte storage £125 - £350 per year Human Fertilisation & Embryology
Authority (HFEA)

Embryo retrieval for a frozen £5,000 Guy’s and St Thomas specialist care.

embryo IVF cycle Note, this a private sector cost

Embryo retrieval for a frozen £6,000 Guy’s and St Thomas specialist care.

embryo ICSI cycle Note, this a private sector cost

Freezing of surplus embryos £840 Guy’s and St Thomas specialist care.
Note, this a private sector cost

Embryo storage £350 per year Guy’s and St Thomas specialist care.
Note, this a private sector cost

Surgical extraction of sperm £3,130 NHS reference costs 2022/23, currency
code MC20Z — day case

Collection of sperm £256 NHS reference costs 2022/23, currency

code MC21Z — outpatient procedures
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Resource Unit costs Source

Sperm storage £300 - £350 Based on private costs obtained from,
Complete Fertility, Cambridge IVF and
Concept Fertility — NHS costs will likely be

lower
Testicular tissue £3,375 Cleveland Fertility and Gynaecology Clinic.
cryopreservation Note, this a private sector cost
Testicular tissue £100 Cleveland Fertility and Gynaecology Clinic.
cryopreservation storage Note, this a private sector cost

The committee’s discussion and interpretation of the evidence

The outcomes that matter most

The committee agreed that the proportion of participants from whom material is obtained was
a critical outcome when considering the preservation of testicular and ovarian tissue as
retrieval requires more complicated procedures, and that this was an important outcome
when considering the preservation of sperm, oocytes and embryos. The proportion of
participants who return to use stored material was considered a critical outcome as it reflects
the utilisation of stored reproductive material. The committee highlighted that it was important
to make live birth rate and clinical pregnancy rate using stored material critical outcomes as
they reflect the effectiveness of cryopreservation.

The committee agreed a number of other outcomes were important. Pregnancy loss was
agreed to be an important outcome because it can be devastating for people trying to have a
baby and can indicate when an intervention is effective for achieving pregnancy but does not
lead to a live birth. Serious surgery-related adverse events from gamete or tissue retrieval
were also agreed to be an important outcome by the committee because it is important when
discussing and deciding on treatment options that risks are considered and weighed up
against potential benefits. The committee also emphasised that ovarian hyperstimulation
syndrome (OHSS) was an important outcome as it is a potential complication of fertility
treatment and can be a serious condition.

The quality of the evidence

The quality of evidence was assessed using modified GRADE methodology. The evidence
was low to very low quality and tended to be downgraded due to risk of bias (e.g. arising
from issues with the selection of participants into the studies, outcome measurement, and
reporting of results and setting), inconsistency (heterogeneity unexplained by subgroup
analysis), and imprecision due to small number of events.

Benefits and harms

The committee noted that although this review was extended to cover all medical indications
for fertility preservation, most of the evidence was for cancer indications. However, although
the evidence was sparse and non-comparative, there was some evidence showing that
fertility preservation could be successful in non-cancer indications as well. The committee
agreed, based on their clinical experience, that fertility preservation is usually offered to
anyone with a medical indication likely to impair their reproductive potential (for example, due
to medical conditions or future medical treatment), that recommendations should reflect
current practice and fertility preservation should be discussed as an option for anyone with a
medical indication for it. They acknowledged that there may be people who will not be offered
fertility preservation early enough (for example, before urgent gonadotoxic treatment) and
might therefore slip through the net, and in some instances, there may be a chance to offer
them fertility preservation after the treatment depending on the situation and that they remain
at high risk of infertility (for example, due to disease recurrence or relapse). However, the
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committee thought that it is not appropriate to make a recommendation on fertility
cryopreservation after gonadotoxic treatment has already been given because of potential
impact of the treatment on the material.

The committee recognised that sometimes cancer diagnosis requires urgent treatment,
where decisions about treatment may be made within hours of diagnosis. The committee
stressed that discussion about fertility preservation should take place at the earliest
opportunity for those who require urgent treatment.

The committee agreed that health professionals should consider the impact of certain
medical conditions and medical or surgical interventions on fertility. Rather than provide an
exhaustive list of all possible medical indications that necessitate fertility assessment, the
committee agreed preservation when undergoing treatments should be based on clinical
judgement and in discussion with the local funding body. They discussed the following
examples of such medical indications: endometriosis (when associated with endometriomas
and the need for repeated ovarian surgery); genetic conditions associated with premature
ovarian insufficiency (Turner Syndrome; Fragile X; Galactosaemia; Blepharophimosis,
Ptosis, and Epicanthus inversus syndrome (BPES)); haematological and autoimmune
conditions requiring gonadotoxic therapy or haematopoietic stem cell transplantation
(Systemic Lupus Erythematosus (SLE) or sickle cell anaemia); people undergoing gender
affirming treatment that impacts their fertility. They also noted existing professional guidelines
covering various other aspects of fertility preservation which are outside the scope of this
guideline update.

The committee considered the evidence for the cryopreservation of sperm and agreed that
this is established practice, and should be offered to men, adolescent boys, and trans and
non-binary people with male reproductive organs with a medical indication likely to make
them infertile.

The committee noted that only 1 relevant study was identified for testicular tissue
cryopreservation and this study only provided evidence on the proportion who obtained a
suitable sample for cryopreservation and surgery-related adverse events during or after the
testicular tissue retrieval. They discussed that cryopreservation of testicular tissue was still
experimental and that there was very limited evidence available. They agreed that this was
particularly relevant for boys before and during puberty. However, given the experimental
nature of this procedure and the lack of evidence on the primary outcomes of live birth and
clinical pregnancy, the committee agreed they could not comment on the use of testicular
tissue cryopreservation as a fertility preservation option. The committee made a research
recommendation in the hope of generating further research on the success and safety of this
fertility preservation technique. See appendix K for more information.

The committee considered the evidence for oocyte and embryo cryopreservation and for
ovarian tissue cryopreservation. Given the larger evidence base, higher live birth and clinical
pregnancy rates, and more established retrieval procedures, the committee agreed that
oocyte or embryo cryopreservation should be offered to women, girls, and trans and non-
binary people with female reproductive organs who are of reproductive age with a medical
indication likely to impair their fertility. The committee were aware of an external guideline by
the European Society of Human Reproduction and Embryology (ESHRE) on ovarian
stimulation for IVF/ICSI which was updated in 2025, and agreed that it provided relevant and
applicable recommendations on how to initiate ovarian stimulation for people undergoing
fertility preservation. The ESHRE guideline was critically appraised using an internationally
validated tool (Appraisal of Guidelines for Research and Evaluation (AGREE I1)) and
assessed as sufficient quality for use. Therefore, they agreed to refer to the
recommendations in the sections on Fertility preservation for patients facing gonadotoxic
treatment and Elective oocyte cryopreservation. More information on the assessment of the
methodological rigour and transparency of the ESHRE 2025 guideline can be found in the
supplementary document 3.
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The committee noted that the evidence showed ovarian tissue retrieval and cryopreservation
is feasible and effective, and would be particularly relevant for girls before puberty, when
oocyte and embryo retrieval would not be possible. They also noted that NHS England have
commenced a tender process for centres to provide ovarian tissue cryopreservation as a
clinical service. Therefore, the committee agreed that ovarian tissue cryopreservation should
be considered as a fertility preservation option when oocyte or embryo cryopreservation is
not feasible.

The committee considered the evidence showing low proportions of participants who return
to use stored material but discussed that it was difficult to accurately predict the number of
people who use stored material because of a lack of evidence with longer-term follow-up
particularly for non-cancer indications. The committee agreed that although it is difficult to
quantify the utility of fertility preservation, not being provided with the option to preserve
material could be devastating for people who later wish to conceive and have had their
fertility impaired.

The committee were aware that by law, consent to store cryopreserved material must be
renewed every 10 years with the person for NHS-funded storage to lawfully continue and
agreed that this period was too long. The committee emphasised the importance of more
robust follow-up procedures to discuss the need for continued storage and recommended
that follow-ups should be organised with people who have had their material preserved for
consideration of the need for continued NHS-funded storage. The committee considered the
time interval for the follow-ups and agreed this could depend on various aspects such as the
age of the person. Although a wide range of follow-up times was reported in the evidence,
the committee agreed that a follow-up at minimum every 5 years is reasonable but often
more frequent follow-ups could be warranted. However, they did not want to be too
prescriptive as they agreed that the follow-up time depended on factors such as minimising
the time to store the material unnecessary by reminding people that (and where) their
material was still being preserved, resources required to organise follow-ups and risking of
losing touch with people. The committee recognised the challenges in reaching people who
have had their material preserved years prior and discussed that having more frequent
follow-ups could help with this. They agreed that the recommendation on regular follow-ups
could have some resource implications but it also could be potentially cost-saving to the NHS
given the low return rates shown in the evidence review and that continued NHS-funded
storage could be unnecessary for those whose fertility has not been impaired by treatment.

Cost effectiveness and resource use

No health economic evidence was included for this review question. Three studies were
checklisted after full text screening but subsequently excluded due to applicability and
methodological concerns.

Due to a lack of health economic evidence, the committee qualitatively assessed the cost
effectiveness of fertility preservation and noted that, even though the population for this
review has been expanded since the previous NICE guideline, the new recommendations
that were made largely reflect current practice — and are therefore not expected to result in a
significant resource impact. Similarly, although the ESHRE guideline did not conduct any
health economic evaluation or formal cost-effectiveness analysis of the evidence, the
committee made a qualitative assessment based on their expertise and experience that
implementing the relevant ESHRE recommendations would be cost-effective for the NHS
and would not result in significant resource implications, as they align with current practice.

A recommendation to consider ovarian tissue cryopreservation was made for when oocyte or
embryo cryopreservation is not feasible. Although ovarian tissue cryopreservation was not
recommended in the previous NICE guideline, the committee noted that the recommendation
to consider this intervention is reflective of current practice. NHS, or private sector, costs for
ovarian tissue cryopreservation were not presented to the committee, but the committee
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noted this form of fertility preservation is more expensive compared to oocyte or embryo
cryopreservation. The committee therefore recommended that ovarian tissue
cryopreservation should only be considered when oocyte or embryo cryopreservation is not
feasible. For example, in girls or people with female reproductive organs before puberty.

The committee also noted that possible cost savings may be observed if regular follow-up for
people with preserved material is implemented more consistently. The committee agreed that
consistent and regular follow-up would allow for earlier identification of people who no longer
require their preserved material — because they have either been able to conceive naturally
or no longer wish to have children. Time-efficient identification of these people may result in
the potential for the NHS to save money on long-term NHS-funded storage for preserved
material that is no longer required.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.53.1, 1.53.5, 1.53.6, 1.53.7, 1.53.8 and
the research recommendation on testicular tissue cryopreservation.
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Appendices

Appendix A Review protocols

Review protocol for review question: What is the success rate, and which factors affect the outcome, of fertility
preservation for children and adults undergoing treatment for cancer and other conditions or situations which are likely to
impair their fertility?

Table 4: Review protocol

ID Field Content

0. PROSPERO registration number CRD42023478564

1. Review title Success rate and factors affecting the outcome of fertility preservation for children and adults undergoing
treatment for cancer and other conditions or situations which are likely to impair their fertility

2. Review question What is the success rate, and which factors affect the outcome, of fertility preservation for children and adults
undergoing treatment for cancer and other conditions or situations which are likely to impair their fertility?

3. Objective To determine the success rate, and factors affecting outcome, of fertility preservation for children and adults
undergoing treatment for cancer and other conditions or situations which are likely to impair their fertility

4. Searches The following databases will be searched (from 1990 to the date the search is conducted):

Clinical searches

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE ALL

e Epistemonikos

Searches will be restricted by:
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ID Field

5. Condition or domain being
studied

6. Population

7. Intervention

8. Comparator

©

Types of study to be included

Fertility problems: evidence reviews for fertility preservation [March 2026]

Content

e English language

e Human studies

The full search strategies for MEDLINE database will be published in the final review.

Fertility preservation for children and adults undergoing treatment for cancer and other conditions or
situations which are likely to impair their fertility

Inclusion:

e Children and adults who have a medical indication for fertility preservation (including conditions that
require chemotherapy, radiotherapy, and/or bone marrow transplantation, and conditions or situations
that require hormone treatment and/or surgical intervention with the potential to harm fertility)

Exclusion:

e People with non-medical indications for fertility preservation (such as to manage age-related decline in
fertility) will be excluded from this review

If some, but not all, of a study’s participants are eligible for the review, then a study will be included if at least
80% of its participants are eligible for this review.
Fertility preservation, including cryopreservation of:
e sperm

e testicular tissue

e eggs (oocytes)

e embryos

e ovarian tissue

N/A

Include published full-text papers:

e Systematic reviews of including case series

o Case series or arms from comparative studies
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ID Field Content
Exclusion:

¢ Individual case studies will not be included
10. Other exclusion criteria Other exclusion criteria:

e Date cut-off: 1990

e Language limitations: non-English language papers will be excluded (unless data can be obtained, and
risk of bias assessed, from an existing systematic review)

o Conference abstracts, dissertations and unpublished data will not be included unless the data can be
extracted (and risk of bias assessed) from elsewhere (for instance, from an existing systematic review)

11. Context This guidance will fully update the following NICE guideline: Fertility problems: assessment and treatment
(last updated 2017; CG156)
12. Primary outcomes (critical For preservation of ovarian or testicular tissue only*:
outcomes)

e Proportion of participants from whom material suitable for preservation is obtained

For preservation of all material:

e Proportion of participants who return to use stored material
e Live birth rate using stored material

e Clinical pregnancy rate using stored material

Only studies that report at least one of the primary outcomes will be included.

*In studies which report on the preservation of sperm, eggs (oocytes), or embryos, the

outcome proportion of participants from whom material suitable for preservation is obtained will not be reated
as a primary outcome

13. Secondary outcomes (important  For preservation of sperm, eggs (oocytes), or embryos only:

outcomes) e Proportion of participants from whom material suitable for preservation is obtained

For preservation of all material:
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ID

14.

15.

16.
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Field

Data extraction (selection and
coding)

Risk of bias (quality) assessment

Strategy for data synthesis

Content
e Pregnancy loss (accounting for ectopic pregnancy, miscarriage, stillbirth, and termination of pregnancy)

e Serious surgery-related adverse events (Clavien Dindo grades =2) from gamete or tissue retrieval
procedures

e Ovarian Hyperstimulation Syndrome (OHSS)

Studies that report secondary outcomes will only be included if they also report a primary outcome.
Secondary outcomes will therefore be extracted in addition to primary outcomes, only in cases where a
primary outcome is also reported.

All references identified by the searches and from other sources will be uploaded into EPPI and de-
duplicated. Titles and abstracts of the retrieved citations will be screened to identify studies that potentially
meet the inclusion criteria outlined in the review protocol.

Dual sifting will be performed on at least 10% of records; 90% agreement is required. Disagreements will be
resolved via discussion between reviewers, and consultation with senior staff if necessary.

Full versions of the selected studies will be obtained for assessment. Studies that fail to meet the inclusion
criteria once the full version has been checked will be excluded at this stage. Each study excluded after
checking the full version will be listed, along with the reason for its exclusion. A standardised form will be
used to extract data from studies included after full-text review. The following data will be extracted: study
details (reference, country where study was carried out, type and dates), participant characteristics (data will
be extracted on all key characteristics in line with planned subgroup analyses outlined below), inclusion and
exclusion criteria, details of the fertility preservation method, setting and follow-up, relevant outcome data
and source of funding. One reviewer will extract relevant data into a standardised form, and this will be
quality assessed by a senior reviewer.

Quality assessment of individual studies will be performed using the following checklists:
¢ ROBIS tool for systematic reviews
o JBI checklist

The quality assessment will be performed by one reviewer and this will be quality assessed by a senior
reviewer.

Depending on the availability of the evidence, the findings will be summarised narratively or quantitatively.
Where possible, meta-analyses of proportions will be conducted using the metaprop function in the R
software package. Data analysis will be conducted using the generalized linear mixed model (GLMM) (Lin
and Chu, 2020). The outcomes will be reported as proportions with corresponding 95% confidence intervals,
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ID Field Content

as well as statistical heterogeneity data (12, 12). Heterogeneity will be explored using planned subgroup
analyses (outlined below).

The overall confidence in the findings will be evaluated using an adaptation of the ‘Grading of
Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by the
international GRADE working group: http://www.gradeworkinggroup.org/ and guidance on the use of
GRADE for baseline risk or overall prognosis (lorio et al. 2015).

Due to the absence of minimally important differences for this review, imprecision will be judged based on
optimal information size (number of events) and importance of outcomes will be assessed qualitatively during
committee discussions and documented in the committee’s discussion and interpretation of the evidence.

17. Analysis of sub-groups Evidence will be stratified by:
o Material preserved:
o sperm
o testicular tissue
o eggs (oocytes) and embryos
o ovarian tissue

Evidence will be subgrouped by:

e Medical indication for fertility preservation:
o cancer
o non-cancer

Evidence will be sub-grouped by the following only if there is significant heterogeneity in outcomes:
e Treatment:

gonadotoxic chemotherapy

radiotherapy

bone marrow transplantation

hormone treatment

surgical intervention

O O O O

Fertility problems: evidence reviews for fertility preservation [March 2026] 74


http://www.gradeworkinggroup.org/

FINAL
Fertility preservation

ID Field Content

e Age when undergoing fertility preservation (based on mean age in the study):
o <16 years
o 16-35 years
o >35years

e Pubertal status:
o Pre-pubertal
o Pubertal
o Post-pubertal

e Method of cryopreservation:
o slow rate freezing
o rapid freezing/vitrification

e Material preserved (for eggs and embryo strata):
o eggs (oocytes)
o cleavage stage embryos
o blastocyst stage embryos

Where evidence is stratified or subgrouped the committee will consider on a case-by-case basis if separate
recommendations should be made for distinct groups. Separate recommendations may be made where
there is evidence of a differential success rate in distinct groups. If there is a lack of evidence in one group,
the committee will consider, based on their experience, whether it is reasonable to extrapolate and assume
similar success rates in that group compared with others.

18. Type and method of review O Intervention

O Diagnostic
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ID Field

19. Language

20. Country

21. Anticipated or actual start date

22. Anticipated completion date

23. Stage of review at time of this
submission

24. Named contact

Content

O Prognostic

O Qualitative

O Epidemiologic

O Service Delivery
English

England

September 2023

November 2024

Review stage
Preliminary searches

Piloting of the study selection process

Formal screening of search results against
eligibility criteria
Data extraction

Risk of bias (quality) assessment
Data analysis

5a. Named contact

Guideline Development Team A
5b. Named contact e-mail
FertilityProblems@nice.org.uk

5c¢. Organisational affiliation of the review

Started
-

r

Other (please specify) Proportional meta-analysis of success rata data

Completed
-

-
-

Guideline Development Team A, Centre for Guidelines, National Institute for Health and Care Excellence
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25.

26.

27.

28.

29.
30.
31.

32.
33.

34.
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Field

Review team members

Funding sources/sponsor

Conflicts of interest

Collaborators

Other registration details
URL for published protocol
Dissemination plans

Keywords

Details of existing review of
same topic by same authors

Current review status

Content
(NICE)

e Senior Technical Analyst
o Technical Analyst
This systematic review is being completed by NICE

All guideline committee members and anyone who has direct input into NICE guidelines (including the
evidence review team and expert witnesses) must declare any potential conflicts of interest in line with
NICE's code of practice for declaring and dealing with conflicts of interest. Any relevant interests, or changes
to interests, will also be declared publicly at the start of each guideline committee meeting. Before each
meeting, any potential conflicts of interest will be considered by the guideline commit

tee Chair and a senior member of the development team. Any decisions to exclude a person from all or part
of a meeting will be documented. Any changes to a member's declaration of interests will be recorded in the
minutes of the meeting. Declarations of interests will be published with the final guideline.

Development of this systematic review will be overseen by an advisory committee who will use the review to
inform the development of evidence-based recommendations in line with section 3 of Developing NICE
guidelines: the manual. Members of the guideline committee are available on the NICE website:
https://www.nice.org.uk/guidance/indevelopment/gid-ng10263

None
crd.york.ac.uk/PROSPERO/display record.php?RecordlD=478564

NICE may use a range of different methods to raise awareness of the guideline. These include standard
approaches such as:

¢ notifying registered stakeholders of publication
¢ publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the NICE website, using social
media channels, and publicising the guideline within NICE.

Fertility problems, infertility, fertility preservation
None

Ongoing
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ID Field Content
O Completed but not published
O Completed and published
O Completed, published and being updated
O Discontinued
35. Additional information None
36. Details of final publication www.nice.org.uk

JBI: The Joanna Briggs Institute Checklist; MEDLINE: Medical Literature Analysis and Retrieval System Online; N/A: not applicable; NICE: National Institute for Health and
Care Excellence; ROBIS: risk of bias in systematic reviews
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Appendix B Literature search strategies

Literature search strategies for review question: What is the success rate, and
which factors affect the outcome, of fertility preservation for children and
adults undergoing treatment for cancer and other conditions or situations
which are likely to impair their fertility?

Database: Ovid Medline

Date of last search: 22/11/2023

# Searches

1 exp Infertility/

2 exp Fertility/

3 Reproductive Techniques, Assisted/

4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.
5 (((artificial* or assist*) adj2 (conception* or reproduct*)) or ART).tw.

6 or/1-5

7 Fertility Preservation/

8 Semen Preservation/

9 7or8

10 Freezing/ or Preservation, Biological/ or exp Tissue Preservation/ or Vitrification/

11 (bank* or biobank* or cryo* or conserv* or CRF or freez* or frozen or lyophili?at* or preserv* or storing or storage or

vitrif*).tw,kf.
12 or/10-11
13 Blastocyst/ or Embryo, Mammalian/
14 Germ Cells/

15 Oocytes/ or Ovum/ or Zygote/

16 Semen/ or exp Spermatozoa/

17 exp Gonads/ and exp Tissues/

18 (blastocyst* or egg* or embryo* or oocyt* or ov?cyt* or ova or ovum or zygote*).tw.
19 (semen or sperm®).tw.

20 ((gonad*1 or gonadal or ovar* or test?s or testicular) adj3 tissue*).tw.

21 or/13-20

22 12 and 21
23 9or 22
24 6 and 23
25 letter/

26 editorial/
27 news/

28 exp historical article/

Fertility problems: evidence reviews for fertility preservation [March 2026]
79



FINAL

29 Anecdotes as topic/
30 comment/

31 case reports/

32 (letter or comment*).ti.
33 animals/ not humans/

34 exp Animals, Laboratory/

35 exp Animal Experimentation/

36 exp Models, Animal/

37 exp Rodentia/

38 (rat or rats or rodent* or mouse or mice).ti.
39 or/25-38

40 24 not 39

41 limit 40 to english language

42 Observational Studies as Topic/
43 Observational Study/

44 Epidemiologic Studies/

45 exp Case-Control Studies/

46 exp Cohort Studies/

47 Cross-Sectional Studies/

48 Controlled Before-After Studies/
49 Historically Controlled Study/

50 Interrupted Time Series Analysis/
51 Comparative Study.pt.

52 case control$.tw.

53 case series.tw.

54 (cohort adj (study or studies)).tw.
55 cohort analy$.tw.

56 (follow up adj (study or studies)).tw.

57 (observational adj (study or studies)).tw.
58 longitudinal.tw.

59 prospective.tw.

60 retrospective.tw.

61 cross sectional.tw.

62 or/42-61

63 meta-analysis/

64 meta-analysis as topic/
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65 (meta analy* or metanaly* or metaanaly*).ti,ab.

66 ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

67 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

68 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

69 (search* adj4 literature).ab.

70 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation

index or bids or cancerlit).ab.
71 cochrane.jw.
72 or/63-71
73 41 and 62
74 41 and 72
75 73 or 74

76 limit 75 to yr="1990 -Current"

Database: Ovid Embase

Date of last search: 22/11/2023

1 exp infertility/

2 exp fertility/

3 infertility therapy/

4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.

5 (((artificial* or assist*) adj2 (conception* or reproduct*)) or ART).tw.

6 or/1-5

7 fertility preservation/

8 oocyte cryopreservation/ or oocyte vitrification/

9 exp sperm preservation/

10 or/7-9

11 cryopreservation/ or freezing/ or preservation/ or "preservation and storage"/ or storage/ or tissue preservation/ or
vitrification/

12 (bank* or biobank* or cryo* or conserv* or CRF or freez* or frozen or lyophili?at* or preserv* or storing or storage or
vitrif*).tw,kf.

13 or/11-12

14 blastocyst/ or human embryo/

15 germ cell/

16 oocyte/ or ovum/ or zygote/

17 exp sperm/

18 ovary tissue/ or testis tissue/

19 (blastocyst* or egg* or embryo* or oocyt* or ov?cyt* or ova or ovum or zygote*).tw.
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20 (semen or sperm®).tw.

21 ((gonad*1 or gonadal or ovar* or test?s or testicular) adj3 tissue*).tw.
22 or/14-21

23 13 and 22

24 10 or 23

25 6 and 24

26 letter.pt. or letter/

27 note.pt.

28 editorial.pt.

29 case report/ or case study/
30 (letter or comment*).ti.

31 animal/ not human/

32 nonhuman/

33 exp Animal Experiment/
34 exp Experimental Animal/
35 animal model/

36 exp Rodent/

37 (rat or rats or rodent* or mouse or mice).ti.
38 or/26-37

39 25 not 38

40 limit 39 to english language

41 Clinical study/

42 Case control study/

43 Family study/

44 Longitudinal study/

45 Retrospective study/

46 comparative study/

47 Prospective study/

48 Randomized controlled trials/

49 47 not 48

50 Cohort analysis/

51 cohort analy$.tw.

52 (Cohort adj (study or studies)).tw.

53 (Case control$ adj (study or studies)).tw.
54 (follow up adj (study or studies)).tw.

55 (observational adj (study or studies)).tw.
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56 (epidemiologic$ adj (study or studies)).tw.

57 (cross sectional adj (study or studies)).tw.
58 case series.tw.

59 prospective.tw.

60 retrospective.tw.

61 or/41-46,49-60

62 systematic review/

63 meta-analysis/

64 (meta analy* or metanaly* or metaanaly*).ti,ab.

65 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

66 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

67 (search strategy or search criteria or systematic search or study selection or data extraction).ab.

68 (search* adj4 literature).ab.

69 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation

index or bids or cancerlit).ab.

70 ((pool* or combined) adj2 (data or trials or studies or results)).ab.
7 cochrane.jw.
72 or/62-71

73 40 and 61

74 40 and 72

75 73 or 74

76 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
77 75 not 76

78 limit 77 to yr="1990 -Current"

Database: Wiley - Cochrane Database of Systematic Reviews (CDSR)

Date of last search: 22/11/2023
I
#1 MeSH descriptor: [Infertility] explode all trees
#2 MeSH descriptor: [Fertility] explode all trees
#3 MeSH descriptor: [Reproductive Techniques, Assisted] this term only
#4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*):ti,ab
#5 (((artificial* or assist*) near/2 (conception* or reproduct®)) or ART):ti,ab
#6 {or #1-#5}
#7 MeSH descriptor: [Fertility Preservation] this term only

#8 MeSH descriptor: [Semen Preservation] this term only
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#9 #7 or #8

#10 MeSH descriptor: [Freezing] this term only

#11 MeSH descriptor: [Preservation, Biological] this term only
#12 MeSH descriptor: [Tissue Preservation] explode all trees
#13 MeSH descriptor: [Vitrification] this term only

#14 (bank* or biobank* or cryo* or conserv* or CRF or freez* or frozen or lyophilisat* or lyophilizat* or preserv* or storing
or storage or vitrif*):ti,ab,kw

#15 {or #10-#14}

#16 MeSH descriptor: [undefined] explode all trees

#17 MeSH descriptor: [Embryo, Mammalian] this term only

#18 MeSH descriptor: [Germ Cells] this term only

#19 MeSH descriptor: [Oocytes] this term only

#20 MeSH descriptor: [Ovum] this term only

#21 MeSH descriptor: [Zygote] this term only

#22 MeSH descriptor: [Semen] this term only

#23 MeSH descriptor: [Spermatozoa] this term only

#24 MeSH descriptor: [Gonads] explode all trees

#25 MeSH descriptor: [Tissues] explode all trees

#26 (blastocyst* or egg* or embryo* or oocyt* or ovacyt* or ovocyt* or ova or ovum or zygote*):ti,ab

#27 (semen or sperm*):ti,ab

#28 ((gonad or gonads or gonadal or ovar* or testes or testis or testicular) near/3 tissue*):ti,ab

#29 {or #16-#28}

#30 #15 and #29

#31 #9 or #30

#32 #6 and #31 with Cochrane Library publication date Between Jan 1990 and Nov 2023, in Cochrane Reviews,
Cochrane Protocols

Database: Epistemonikos

Date of last search: 22/11/2023

1 (infertil* OR subfertil* OR fertil* OR subfecund* OR "sub fecundity" OR infecund* OR steril* OR ((artificial* or assist*)
AND (conception* or reproduct*)) OR ART)

2 (bank* OR biobank* OR cryo* OR conserv* OR CRF OR freez* OR frozen OR lyophilisat* OR lyophilizat* OR
preserv* OR storing OR storage OR vitrif*)

3 (blastocyst* OR egg* OR embryo* OR oocyt* OR ovacyt* OR ovocyt* OR ova OR ovum OR zygote* OR semen OR

sperm* OR ((gonad OR gonads OR gonadal OR ovar* OR testes OR testis OR testicular) AND tissue*))
4 1 AND 2 AND 3

Health economic literature search strategies

Database: Ovid Medline
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Date of last search: 22/11/2023

1 exp Infertility/

2 exp Fertility/

3 Reproductive Techniques, Assisted/

4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.

5 (((artificial* or assist*) adj2 (conception* or reproduct*)) or ART).tw.

6 or/1-5

7 Fertility Preservation/

8 Semen Preservation/

9 7or8

10 Freezing/ or Preservation, Biological/ or exp Tissue Preservation/ or Vitrification/

11 (bank* or biobank* or cryo* or conserv* or CRF or freez* or frozen or lyophili?at* or preserv* or storing or storage or
vitrif*).tw,kf.

12 or/10-11

13 Blastocyst/ or Embryo, Mammalian/

14 Germ Cells/

15 Oocytes/ or Ovum/ or Zygote/

16 Semen/ or exp Spermatozoa/

17 exp Gonads/ and exp Tissues/

18 (blastocyst* or egg* or embryo* or oocyt* or ov?cyt* or ova or ovum or zygote*).tw.
19 (semen or sperm*).tw.

20 ((gonad*1 or gonadal or ovar* or test?s or testicular) adj3 tissue*).tw.

21 or/13-20

22 12 and 21

23 9 or 22

24 6 and 23

25 letter/

26 editorial/

27 news/

28 exp historical article/
29 Anecdotes as topic/
30 comment/

31 case reports/

32 (letter or comment*).ti.
33 animals/ not humans/

34 exp Animals, Laboratory/

35 exp Animal Experimentation/
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36 exp Models, Animal/

37 exp Rodentia/

38 (rat or rats or rodent* or mouse or mice).ti.
39 or/25-38

40 24 not 39

41 limit 40 to english language

42 Economics/

43 Value of life/

44 exp "Costs and Cost Analysis"/

45 exp Economics, Hospital/
46 exp Economics, Medical/

47 Economics, Nursing/

48 Economics, Pharmaceutical/

49 exp "Fees and Charges"/

50 exp Budgets/

51 budget*.ti,ab.

52 cost* ti.

53 (economic* or pharmaco?economic®).ti.

54 (price* or pricing*).ti,ab.

55 (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
56 (financ* or fee or fees).ti,ab.

57 (value adj2 (money or monetary)).ti,ab.

58 or/42-57

59 41 and 58

60 limit 59 to yr="1990 -Current"

Database: Ovid Embase

Date of last search: 22/11/2023

1 exp infertility/

2 exp fertility/

3 infertility therapy/

4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.
5 (((artificial* or assist*) adj2 (conception* or reproduct*)) or ART).tw.

6 or/1-5

7 fertility preservation/

8 oocyte cryopreservation/ or oocyte vitrification/
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9 exp sperm preservation/

10 or/7-9

11 cryopreservation/ or freezing/ or preservation/ or "preservation and storage"/ or storage/ or tissue preservation/ or
vitrification/

12 (bank* or biobank* or cryo* or conserv* or CRF or freez* or frozen or lyophili?at* or preserv* or storing or storage or
vitrif*).tw,kf.

13 or/11-12

14 blastocyst/ or human embryo/

15 germ cell/

16 oocyte/ or ovum/ or zygote/

17 exp sperm/

18 ovary tissue/ or testis tissue/

19 (blastocyst* or egg* or embryo* or oocyt* or ov?cyt* or ova or ovum or zygote*).tw.

20 (semen or sperm®).tw.

21 ((gonad*1 or gonadal or ovar* or test?s or testicular) adj3 tissue*).tw.

22 or/14-21

23 13 and 22

24 10 or 23

25 6 and 24

26 letter.pt. or letter/
27 note.pt.

28 editorial.pt.

29 case report/ or case study/
30 (letter or comment*).ti.

31 animal/ not human/

32 nonhuman/

33 exp Animal Experiment/
34 exp Experimental Animal/
35 animal model/

36 exp Rodent/
37 (rat or rats or rodent* or mouse or mice).ti.
38 or/26-37

39 25 not 38

40 limit 39 to english language
41 health economics/

42 exp economic evaluation/
43 exp health care cost/
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44 exp fee/

45 budget/

46 funding/

47 budget*.ti,ab.

48 cost* ti.

49 (economic* or pharmaco?economic*).ti.

50 (price* or pricing*).ti,ab.

51 (cost* adj2 (effective or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
52 (financ* or fee or fees).ti,ab.

53 (value adj2 (money or monetary)).ti,ab.

54 or/41-53

55 40 and 54
56 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
57 55 not 56

58 limit 57 to yr="1990 -Current"

Database: CRD Health Technology Assessments (HTA)

Date of last search: 22/11/2023
# Searches

1 (MeSH DESCRIPTOR Infertility EXPLODE ALL TREES) OR (MeSH DESCRIPTOR Fertility EXPLODE ALL TREES
OR MeSH Descriptor Reproductive Techniques, Assisted) OR ((infertil* OR subfertil* OR fertil* OR subfecund* OR
|sub fecundity| OR infecund* OR steril* OR ((artificial* or assist*) AND (conception* or reproduct*)) OR ART))

2 (MeSH DESCRIPTOR Fertility Preservation OR MeSH DESCRIPTOR Semen Preservation OR MeSH
DESCRIPTOR Freezing OR MeSH DESCRIPTOR Preservation, Biological OR MeSH DESCRIPTOR Tissue
Preservation EXPLODE ALL TREES OR MeSH DESCRIPTOR Vitrification OR (bank* OR biobank* OR cryo* OR
conserv* OR CRF OR freez* OR frozen OR lyophilisat* OR lyophilizat* OR preserv* OR storing OR storage OR

vitrif*))
3 *IN HTA FROM 1990 TO 2023
5 1 AND 2 AND 3

Database: INAHTA International HTA Database
Date of last search: 22/11/2023

1 (("Infertility"[mhe] OR "Fertility"[mhe] OR "Reproductive Techniques, Assisted"[mh] OR infertil* OR subfertil* OR
fertil* OR subfecund* OR "sub fecundity" OR infecund* OR steril* OR ((artificial* or assist*) AND (conception* or
reproduct*)) OR ART))

2 ((“Fertility Preservation’[mh] OR “Semen Preservation’[mh] OR “Freezing’[mh] OR “Preservation, Biological’[mh] OR
“Tissue Preservation’[mhe] OR “Vitrification”[mh] OR (bank* OR biobank* OR cryo* OR conserv* OR CRF OR freez*
OR frozen OR lyophilisat* OR lyophilizat* OR preserv* OR storing OR storage OR vitrif*))

3 (((“Blastocyst’[mh] OR “Embryo, Mammalian”’[mh] OR “Germ Cells”[mh] OR “Oocytes”[mh] OR “Ovum”’[mh] OR
“Zygote”’[mh] OR “Semen”[mh] OR “Spermatozoa’[mhe] OR (“Gonads’[mhe] AND “Tissues”’[mhe]) OR (blastocyst*
OR egg* OR embryo* OR oocyt* OR ovacyt* OR ovocyt* OR ova OR ovum OR zygote* OR semen OR sperm* OR
((gonad OR gonads OR gonadal OR ovar* OR testes OR testis OR testicular) AND tissue*)))

4 1 AND 2 AND 3 FROM 1990 TO 2023 AND (English)[Language]
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Appendix C Case series evidence study selection

Study selection for review question: What is the success rate, and which
factors affect the outcome, of fertility preservation for children and adults
undergoing treatment for cancer and other conditions or situations which are
likely to impair their fertility?

Clinical search

Figure 1: Study selection flow chart

Records identified through database searching Additional records identified through other sources
n = 14300 n=4

Total records imported Records removed as duplicates
n = 14304 n = 5660

Records screened in 1st sift
GIS screening on title and abstract
n = 8644

Records excluded
n = 8106

Records excluded
n =420
- 4:Duplicate
- 5: Conference abstract
- 6:Study not reported in English
- 38: Non-systematic review
- 5: Article type does not meet
inclusion criteria
38 : Systematic review (not
appropriate to include in its
entirety and checked for relevant
Records screened in 2nd sift primary studies)

Screening on full text 77 : No relevant outcomes reported
n =538 7 : The same population as another
included study with no further
relevant data

- 130 : No primary outcome reported
- 24 : Intervention does not match
inclusion criteria
26 : Data not reported in an
extractable format
42 : Study type does not meet
inclusion criteria
18 : Population does not meet
inclusion criteria

Records included in review
n=118
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Appendix D Evidence tables

Evidence tables for review question: What is the success rate, and which factors
affect the outcome, of fertility preservation for children and adults undergoing
treatment for cancer and other conditions or situations which are likely to impair
their fertility?

Please refer to Supplement R Evidence tables for fertility preservation
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Appendix E Forest plots

Forest plots for review question: What is the success rate, and which factors affect
the outcome, of fertility preservation for children and adults undergoing treatment
for cancer and other conditions or situations which are likely to impair their
fertility?

Figure 2: Sperm cryopreservation: Proportion of participants who return to use stored

material
Study Events Total Proportion 95%-Cl
Adam 2021 4 98 - 0.04 [0.01; 0.10]
Barral 2023_sperm 19 535 3 0.04 [0.02; 0.05]
Bizet 2012 57 911 - 0.06 [0.05; 0.08]
Blackhall 2002 33 115 § —E— 0.29 [0.21;0.38]
Chang 2006 3 75 —— 0.04 [0.01;0.11]
Chung 2004 6 164 —-—:r 0.04 [0.01; 0.08]
Chung 2013 4 110 = 0.04 [0.01; 0.09]
Crha_2009 28 619 } 0.05 [0.03; 0.06]
de Nie 2020 6 242 =) 0.02 [0.01; 0.05]
Dearing 2014 183 3062 [ 0.06 [0.05; 0.07]
Depalo 2016 19 721 ) 0.03 [0.02; 0.04]
Ferrari 2021 144 1524 2 0.09 [0.08; 0.11]
Fitoussi 2000 13 94 0.14 [0.08; 0.22]
Freour 2012 82 1009 | 0.08 [0.07; 0.10]
Fu 2019 14 145 ++— 0.10 [0.05; 0.16]
Garcia 2015 29 272 §—~— 0.11 [0.07; 0.15]
Ishikawa 2007 4 118 =+ 0.03 [0.01; 0.08]
Johnson 2013a 36 378 §-*‘ 0.10 [0.07; 0.13]
Jones 2016 1 9 —} 0.11 [0.00; 0.48]
Keene 2012 1 119 *—i 0.01 [0.00; 0.05]
Kelleher 2001 68 833 0.08 [0.06; 0.10]
Kobayashi 2017 12 122 _2_._ 0.10 [0.05; 0.17]
Lass 1998 6 191 = 0.03 [0.01; 0.07]
Liu 2021 13 313 --§ 0.04 [0.02; 0.07]
Machen 2018 4 271+ 0.01 [0.00; 0.04]
Magelssen 2005 29 422 —;— 0.07 [0.05; 0.10]
Mattelin 2022_sperm 2 53 —+—— 0.04 [0.00; 0.13]
Melli 2023 26 311 7— 0.08 [0.06; 0.12]
Meseguer 2006 30 184 | ——+— 0.16 [0.11; 0.22]
Molnar 2014 7 59 ﬁ:_.* 0.12 [0.05; 0.23]
Muller 2016 78 898 0.09 [0.07; 0.11]
Neal 2007 21 146 3——'— 0.14 [0.09; 0.21]
Negoro 2018 25 224 = 0.11 [0.07; 0.16]
Noetzli 2019 2 28 —+=—— 0.07 [0.01; 0.24]
Pening 2022 28 300 = 0.09 [0.06; 0.13]
Ping 2010 2 30 —+— 0.07 [0.01; 0.22]
Ragni 2003 36 686 | 0.05 [0.04; 0.07]
Selk 2009_sample1 19 367 —~7 0.05 [0.03; 0.08]
Sheth 2012 21 249 — 0.08 [0.05; 0.13]
Song 2019 53 721 —;— 0.07 [0.06; 0.10]
Stigliani 2021 26 632 [} 0.04 [0.03; 0.06]
Tournaye 1991 5 13 3 0.38 [0.14; 0.68]
van Casteren 2008 42 557 = 0.08 [0.05; 0.10]
Wang 2023 63 1034 [, 0.06 [0.05; 0.08]
Xi 2020 8 54 ﬁ—'— 0.15 [0.07; 0.27]
1
Common effect model 19018 5 0.07 [0.07; 0.07]
¢

Random effects model
Heterogeneity: 12 = 83%, 1 =0.3502, p<0.01 ' T T T T 1
0.1 0.2 0.3 0.4 0.5 0.6

0.07 [0.06; 0.08]
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Figure 3: Sperm cryopreservation: Proportion of participants who return to use stored
material; cancer subgroup

Study Events Total Proportion 95%-Cl
Adam 2021 4 98 —°—§— 0.04 [0.01;0.10]
Barral 2023_sperm 19 535 i 0.04 [0.02; 0.05]
Bizet 2012 57 911 0.06 [0.05; 0.08]
Blackhall 2002 33 115 — 0.29 [0.21; 0.38]
Chang 2006 3 75 =+ 0.04 [0.01; 0.11]
Chung 2004 6 164 = 0.04 [0.01;0.08]
Chung 2013 4 110 —°—i— 0.04 [0.01; 0.09]
Crha 2009 28 619 0.05 [0.03; 0.06]
Dearing 2014 183 3062 0.06 [0.05; 0.07]
Depalo 2016 19 721 0.03 [0.02; 0.04]
Ferrari 2021 144 1524 0.09 [0.08; 0.11]
Fitoussi 2000 13 94 — . 0.14 [0.08; 0.22]
Freour 2012 82 1009 | 0.08 [0.07;0.10]
Fu 2019 14 145 +— 0.10 [0.05; 0.16]
Garcia 2015 29 272 i—'— 0.11 [0.07; 0.15]
Ishikawa 2007 4 118 = 0.03 [0.01; 0.08]
Johnson 2013a 36 378 = 0.10 [0.07;0.13]
Keene 2012 1 119+ 0.01 [0.00; 0.05]
Kelleher 2001 68 833 0.08 [0.06; 0.10]
Kobayashi 2017 12 122 4=#— 0.10 [0.05; 0.17]
Lass 1998 6 191 = 0.03 [0.01; 0.07]
Liu 2021 13 313 = 0.04 [0.02; 0.07]
Machen 2018 4 271 = 0.01 [0.00; 0.04]
Magelssen 2005 29 422 — 0.07 [0.05; 0.10]
Melli 2023 26 311 - 0.08 [0.06; 0.12]
Meseguer 2006 30 184 —a. 0.16 [0.11;0.22]
Molnar 2014 7 59 -/ 0.12 [0.05; 0.23]
Muller 2016 78 898 0.09 [0.07; 0.11]
Neal 2007 21 146 = 0.14 [0.09; 0.21]
Negoro 2018 25 224 i 0.11 [0.07;0.16]
Noetzli 2019 2 28 0.07 [0.01; 0.24]
Pening 2022 28 300 = 0.09 [0.06; 0.13]
Ping 2010 2 30 —— 0.07 [0.01;0.22]
Ragni 2003 36 686 [ 0.05 [0.04, 0.07]
Selk 2009_sample1 19 367 = 0.05 [0.03; 0.08]
Sheth 2012 21 249 0.08 [0.05; 0.13]
Song 2019 53 721 = 0.07 [0.06; 0.10]
Stigliani 2021 26 632 0.04 [0.03; 0.06]
Tournaye 1991 5 13 0.38 [0.14; 0.68]
van Casteren 2008 42 5857 = 0.08 [0.05; 0.10]
Wang 2023 63 1034 ©, 0.06 [0.05; 0.08]
Xi 2020 8 54 0.15 [0.07; 0.27]
Common effect model 18714 0.07 [0.07; 0.07]
Random effects model 0.07 [0.06; 0.08]

Heterogeneity: /2 = 84%,t*=0.3382,p<0.01 ' T T T T 1
0.1 0.2 0.3 0.4 0.5 06
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Figure 4: Sperm cryopreservation: Proportion of participants who return to use stored
material; non-cancer subgroup

Study Events Total Proportion 95%-Cl
de Nie 2020 6 242 5 0.02 [0.01; 0.09]
Jones 2016 1 9 : 0.11 [0.00; 0.48]
Mattelin 2022_sperm 2 53 — 0.04 [0.00; 0.13]
Common effect model 304 <I> 0.03 [0.02; 0.06]
Random effects model < 0.03 [0.02; 0.06]

Heterogeneity: 1= 2%, = 0,p =0.36 ' ' I '
01 02 03 04

Figure 5: Sperm cryopreservation: Live birth rate using stored material

Study Events Total Proportion 95%-ClI

Adam 2021 2 4

0.50 [0.07; 0.93]

|

Agarwal 2004 11 31 v 0.35 [0.19; 0.55]
Bizet 2012 22 57 —'—f— 0.39 [0.26; 0.52]
Blackhall 2002 9 33 — 0.27 [0.13; 0.46]
Botchan 2013 27 62 —:— 0.44 [0.31;0.57]
Chang 2006 0 3 : 0.00 [0.00;0.71]
Chung 2004 2 6 : 0.33 [0.04;0.78]
Chung 2013 3 4 v 0.75 [0.19; 0.99]
Crha 2009 11 28 —~—§— 0.39 [0.22;0.59]
Dearing 2014 75 183 . 0.41 [0.34; 0.48]
Depalo 2016 5 19 —'—:r— 0.26 [0.09; 0.51]
Ferrari 2021 39 144 - ! 0.27 [0.20; 0.35]
Fitoussi 2000 2 13 —'—f 0.15 [0.02; 0.45]
Fu 2019 10 14 T 0.71 [0.42;0.92]
Hallak 1998 2 10 —'—f— 0.20 [0.03; 0.56]
Ishikawa 2007 2 4 ; 0.50 [0.07;0.93]
Lass 1998 3 6 : 0.50 [0.12;0.88]
Liu 2021 5 13 — 0.38 [0.14; 0.68]
Magelssen 2005 14 29 —:r—'— 0.48 [0.29; 0.67]
Melli 2023 7 26 — 0.27 [0.12; 0.48]
Meseguer 2006 12 30 —'—:r— 0.40 [0.23; 0.59]
Molnar 2014 4 7 ; 0.57 [0.18; 0.90]
Muller 2016 69 78 E — 0.88 [0.79; 0.95]
Negoro 2018 15 25 - 0.60 [0.39;0.79]
Noetzli 2019 2 2 : 1.00 [0.16; 1.00]
Pening 2022 15 28 — e 0.54 [0.34;0.72]
Ping 2010 1 2 : 0.50 [0.01;0.99]
Stigliani 2021 9 26 — 0.35 [0.17; 0.56]
Tournaye 1991 5 5 E _ 1.00 [0.48; 1.00]
van Casteren 2008 25 42 [ e — 0.60 [0.43;0.74]
Common effect model 934 <'> 0.44 [0.41; 0.47]
Random effects model = 0.45 [0.37; 0.53]

Heterogeneity: 12 = 67%, 1 = 0.4875, p <001 !
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Figure 6: Sperm cryopreservation: Clinical pregnancy rate using stored material

Study Events Total
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Agarwal 2004 15 31 ——
Blackhall 2002 9 33 — i
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Figure 7: Sperm cryopreservation: Clinical pregnancy rate using stored material; cancer

subgroup

Study Events Total Proportion 95%-Cl
Adam 2021 2 4 = 0.50 [0.07;0.93]
Agarwal 2004 15 31 —.'— 0.48 [0.30; 0.67]
Blackhall 2002 9 33 — 0.27 [0.13; 0.46]
Botchan 2013 34 62 —f——'— 0.55 [0.42; 0.68]
Chang 2006 0 3 = 0.00 [0.00; 0.71]
Chung 2004 2 6 : 0.33 [0.04;0.78]
Chung 2013 3 4 : 0.75 [0.19; 0.99]
Crha 2009 15 28 —i——*— 0.54 [0.34;0.72]
Depalo 2016 5 19 —=— 0.26 [0.09; 0.51]
Ferrari 2021 45 144 — i 0.31 [0.24;0.39]
Fitoussi 2000 3 13— 0.23 [0.05; 0.54]
Hallak 1998 5 10 . 0.50 [0.19; 0.81]
Ishikawa 2007 2 4 0.50 [0.07;0.93]
Keene 2012 1 1 : 1.00 [0.02; 1.00]
Kobayashi 2017 5 12 — 0.42 [0.15;0.72]
Lass 1998 5 6 : 0.83 [0.36; 1.00]
Liu 2021 8 13 — 0.62 [0.32; 0.86]
Machen 2018 1 4 : 0.25 [0.01; 0.81]
Magelssen 2005 16 29 — 0.55 [0.36; 0.74]
Melli 2023 17 26 —i——~— 0.65 [0.44;0.83]
Meseguer 2006 15 30 — 0.50 [0.31;0.69]
Molnar 2014 6 7 —f——*—— 0.86 [0.42; 1.00]
Neal 2007 9 21 — e 0.43 [0.22; 0.66]
Negoro 2018 15 25 —:r—'— 0.60 [0.39;0.79]
Noetzli 2019 2 2 : 1.00 [0.16; 1.00]
Ragni 2003 12 36 —'—:r 0.33 [0.19; 0.51]
Revel 2005 12 21 — 0.57 [0.34;0.78]
Selk 2009_sample2 16 31 —i—°— 0.52 [0.33;0.70]
Song 2019 22 53 —a 0.42 [0.28; 0.56]
Stigliani 2021 15 26 —:r——~— 0.58 [0.37;0.77]
Tournaye 1991 5 5 S — 1.00 [0.48; 1.00]
van Casteren 2008 27 42 i——'— 0.64 [0.48;0.78]
Wang 2023 39 63 i-—'— 0.62 [0.49; 0.74]
Common effect model 814 <'> 0.48 [0.44; 0.51]
Random effects model <> 0.50 [0.44; 0.56]

Heterogeneity: /2 = 44%, t° = 0.1782, p <0l01 | ' ' ' '
0 02 04 06 038 1

Figure 8: Sperm cryopreservation: Clinical pregnancy rate using stored material; non-
cancer subgroup

Study Events Total Proportion 95%-ClI
de Nie 2020 5 6 . 0.83 [0.36; 1.00]
Jones 2016 1 1 i 1.00 [0.02; 1.00]
Common effect model 7 QI 0.86 [0.42; 0.98]
Random effects model —_— > 0.86 [0.42; 0.98]

Heterogeneity: 1=0%, =0, p =1.00
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Figure 9: Sperm cryopreservation: Proportion of participants from whom material suitable
for preservation is obtained

Study Events Total Proportion 95%-Cl

Adam 2021 98 133 — 0.74 [0.65; 0.81]

Barral 2023_sperm 535 576 *:—'— 0.93 [0.90; 0.95]
Bizet 2012 911 1007 - 0.90 [0.88; 0.92]
Blackhall 2002 115 122 —— 0.94 [0.89; 0.98]
Chung 2013 110 125 —*—:r— 0.88 [0.81; 0.93]
de Nie 2020 242 260 —E. 0.93 [0.89; 0.96]
Depalo 2016 721 778 1:—0— 0.93 [0.91; 0.94]
Ferrari 2021 1524 1682 ] 0.91 [0.89; 0.92]
Fitoussi 2000 94 94 i — 1.00 [0.96; 1.00]
Freour 2012 1009 1042 : 0.97 [0.96; 0.98]
Fu 2019 145 158 —.'_ 0.92 [0.86; 0.96]
Ishikawa 2007 118 130 — 0.91 [0.84; 0.95]
Johnson 2013a 378 423 —'—i* 0.89 [0.86; 0.92]
Keene 2012 19 180 ————— ' 0.66 [0.59; 0.73]
Kelleher 2001 833 930 —~—:r 0.90 [0.87;0.91]
Lass 1998 191 231 — 0.83 [0.77, 0.87]
Liu 2021 313 339 —i—'— 0.92 [0.89; 0.95]
Mattelin 2022_sperm 53 59 ——*—— 0.90 [0.79; 0.96]
Melli 2023 311 329 i—-— 0.95 [0.91; 0.97]
Meseguer 2006 184 186 i e 0.99 [0.96; 1.00]
Muller 2016 898 942 i | 0.95 [0.94,; 0.97]
Noetzli 2019 28 33 i 0.85 [0.68; 0.95]
Ragni 2003 686 776 —*—i 0.88 [0.86; 0.91]
Selk 2009_sample1 367 388 i 0.95 [0.92; 0.97]
Sheth 2012 249 266 T:—'— 0.94 [0.90; 0.96]
Stigliani 2021 632 682 *,—*— 0.93 [0.90; 0.95]
van Casteren 2008 557 629 —'—i 0.89 [0.86; 0.91]
Wang 2023 1034 1194 - 0.87 [0.85; 0.88]
Common effect model 13694 <|> 0.91 [0.90; 0.91]
Random effects model < 0.92 [0.89; 0.93]

Heterogeneity: 12 = 91%, t° = 0.4387, p < 0.01 ' ' ' '
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Figure 10: Sperm cryopreservation: Proportion of participants from whom material
suitable for preservation is obtained; cancer subgroup

Study Events Total Proportion 95%-Cl
Adam 2021 98 133 — E 0.74 [0.65; 0.81]
Barral 2023_sperm 535 576 T 0.93 [0.90; 0.95]
Bizet 2012 911 1007 - 0.90 [0.88; 0.92]
Blackhall 2002 115 122 — 0.94 [0.89; 0.98]
Chung 2013 110 125 —'—:r— 0.88 [0.81; 0.93]
Depalo 2016 721 778 = 0.93 [0.91; 0.94]
Ferrari 2021 1524 1682 L] 0.91 [0.89; 0.92]
Fitoussi 2000 94 94 T 1.00 [0.96; 1.00]
Freour 2012 1009 1042 E 0.97 [0.96; 0.98]
Fu 2019 145 158 — - 0.92 [0.86; 0.96]
Ishikawa 2007 118 130 —:— 0.91 [0.84; 0.95]
Johnson 2013a 378 423 —= 0.89 [0.86; 0.92]
Keene 2012 119 180 ——— E 0.66 [0.59; 0.73]
Kelleher 2001 833 930 . 0.90 [0.87; 0.91]
Lass 1998 191 231 —aa i 0.83 [0.77; 0.87]
Liu 2021 313 339 — 0.92 [0.89; 0.95]
Melli 2023 311 329 i—~— 0.95 [0.91; 0.97]
Meseguer 2006 184 186 i 0.99 [0.96; 1.00]
Muller 2016 898 942 E = 0.95 [0.94; 0.97]
Noetzli 2019 28 33 , 0.85 [0.68; 0.95]
Ragni 2003 686 776 —'—E 0.88 [0.86; 0.91]
Selk 2009_sample1 367 388 - 0.95 [0.92; 0.97]
Sheth 2012 249 266 ﬂ:—'— 0.94 [0.90; 0.96]
Stigliani 2021 632 682 -3 0.93 [0.90; 0.95]
van Casteren 2008 557 629 —~—i: 0.89 [0.86; 0.91]
Wang 2023 1034 1194 - E 0.87 [0.85; 0.88]
Common effect model 13375 <'> 0.91 [0.90; 0.91]
Random effects model <> 0.92 [0.89; 0.94]

Heterogeneity: 12 = 91%, <> = 0.4760, p < 0.01 ' ' ' '
0.6 0.7 0.8 0.9 1

Figure 11: Sperm cryopreservation: Proportion of participants from whom material
suitable for preservation is obtained; non-cancer subgroup

Study Events Total Proportion 95%-Cl

de Nie 2020 242 260 —i—°— 0.93 [0.89; 0.96]

Mattelin 2022_sperm 53 59 i 0.90 [0.79; 0.96]
|

Common effect model 319 OI 0.92 [0.89; 0.95]

Random effects model -I<> 0.92 [0.89; 0.95]

[ T
0.8 0.85 0.9 0.95

Heterogeneity: = 0%, %= 0,p =040
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Figure 12: Sperm cryopreservation: Pregnancy loss as proportion of those who achieved
clinical pregnancy with stored material

Study Events Total Proportion 95%-Cl
Agarwal 2004 4 15 —f—'— 0.27 [0.08; 0.55]
Chung 2013 0 3 : 0.00 [0.00; 0.71]
Crha 2009 4 15 —i—'i 0.27 [0.08; 0.55]
Depalo 2016 0 S5 ——m 0.00 [0.00; 0.52]
Ferrari 2021 6 45 —'—i— 0.13 [0.05; 0.27]
Fitoussi 2000 1 3 ] 0.33 [0.01; 0.91]
Hallak 1998 2 5 : 0.40 [0.05; 0.85]
Ishikawa 2007 0 2 ; 0.00 [0.00; 0.84]
Lass 1998 0 5 '——i— 0.00 [0.00; 0.52]
Liu 2021 3 8 ; 0.38 [0.09; 0.76]
Magelssen 2005 2 16 —~—§— 0.12 [0.02; 0.38]
Molnar 2014 2 6 i 0.33 [0.04,; 0.78]
Negoro 2018 0 15 '——E— 0.00 [0.00; 0.22]
Noetzli 2019 0 2 1 0.00 [0.00; 0.84]
Stigliani 2021 6 15 §—°— 0.40 [0.16; 0.68]
van Casteren 2008 2 27 ——~——§— 0.07 [0.01; 0.24]
Common effect model 187 <j> 0.17 [0.12; 0.23]
Random effects model <|> 0.17 [0.11; 0.25]

Heterogeneity: /12 = 0%, > = 0.3071, p = 0.74
0 02 04 06 08
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Figure 13: Oocyte and/or embryo cryopreservation: Proportion of participants who return
to use stored material

Study Events Total Proportion 95%-Cl
Akel 2020 11 32 i 0.34 [0.19; 0.53]
Alvarez 2018 22 306 0.07 [0.05; 0.11]
Barral 2023_oocyte 27 304 —.'— 0.09 [0.06; 0.13]
Barcroft 2013 5 39 —dmm— 0.13 [0.04; 0.27]
Berton 2020 4 246 +— i’ 0.02 [0.00; 0.04]
Cardozo 2015 21 55 ' —=— 0.38 [0.25; 0.52]
Chien 2017 6 34 ﬂ:——'— 0.18 [0.07; 0.35]
Cobo 2018 80 1073 0.07 [0.06; 0.09]
Courbiere 2013 11 52 i—'— 0.21 [0.11; 0.35]
Diaz-Garcia 2018_oocyte 49 1024 v 0.05 [0.04; 0.06]
Dolmans 2015 9 52 }——'— 0.17 [0.08; 0.30]
Druckenmiller 2016 10 176 == 0.06 [0.03;0.10]
Duraes 2022 70 1243 i 0.06 [0.04; 0.07]
Ferro 2023_OE 3 21 0.14 [0.03; 0.36]
Garcia-Velasco 2013 4 340 = i 0.01 [0.00; 0.03]
Hashimoto 2017 2 19 —— 0.11 [0.01; 0.33]
Huser 2012_OE 1 7 : 0.14 [0.00; 0.58]
Jenninga 2008_embryo 1 10 - 0.10 [0.00; 0.45]
Johnson 2013b 6 50 —i——°— 0.12 [0.05; 0.24]
Kato 2021 14 155 —— 0.09 [0.05; 0.15]
Kim 2023 11 174 —'T— 0.06 [0.03; 0.11]
Lambertini 2018_oocyte 0 29—+ 0.00 [0.00; 0.12]
Marklund 2020_OE 32 394 —;— 0.08 [0.06; 0.11]
Martinez 2014 11 357 = i 0.03 [0.02; 0.05]
Mattelin 2022_oocyte 1 43 —°—i— 0.02 [0.00; 0.12]
Michaan 2010 4 22 o 0.18 [0.05; 0.40]
Moravek 2018 21 195 w:—°— 0.11 [0.07; 0.16]
Moravek 2021 22 149 . 0.15 [0.09; 0.21]
Muteshi 2018 15 124 1:——0—— 0.12 [0.07; 0.19]
Nordan 2020 2 10 = 0.20 [0.03; 0.56]
Nurudeen 2016 2 49 —*—i—— 0.04 [0.00; 0.14]
Oktay 2015 33 131 : — 0.25 [0.18; 0.34]
OkutsuCHorage 2022 31 126 i — 0.25 [0.17; 0.33]
Porcu 2022 44 508 L 0.09 [0.06; 0.11]
Robertson 2011 10 38 i — . 0.26 [0.13; 0.43]
Saito 2023 5 43 —r— 0.12 [0.04; 0.25]
Specchia 2019 11 244 —°—i 0.05 [0.02; 0.08]
Tsonis 2023 20 65 i — 0.31 [0.20; 0.43]
Vriens 2020 3 33 —7— 0.09 [0.02; 0.24]
Wikander 2021 0 9t 0.00 [0.00; 0.34]
Common effect model 7981 <') 0.08 [0.07; 0.09]
Random effects model <|> 0.10 [0.07; 0.12]

Heterogeneity: 12 = 87%, t° = 0.6982, p < 0.01 ' ' ' '
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Figure 14: Oocyte and/or embryo cryopreservation: Proportion of participants who return
to use stored material; 16-35 years subgroup

Study Events Total Proportion 95%-ClI
Akel 2020 11 32 : 0.34 [0.19; 0.53]
Alvarez 2018 22 306 _'._ 0.07 [0.05; 0.11]
Barral 2023_oocyte 27 304 . 0.09 [0.06; 0.13]
Barcroft 2013 5 39 —i——'— 0.13 [0.04; 0.27]
Berton 2020 4 246 = | 0.02 [0.00; 0.04]
Cardozo 2015 21 55 i — 0.38 [0.25; 0.52]
Chien 2017 6 34 [T 0.18 [0.07; 0.35]
Cobo 2018 80 1073 . 0.07 [0.06; 0.09]
Courbiere 2013 11 52 e 0.21 [0.11; 0.35]
Diaz-Garcia 2018_oocyte 49 1024 i= 0.05 [0.04; 0.06]
Dolmans 2015 9 52 — 0.17 [0.08; 0.30]
Druckenmiller 2016 10 176 —'T- 0.06 [0.03;0.10]
Duraes 2022 70 1243 0.06 [0.04; 0.07]
Ferro 2023_OE 3 21 —i——°7 0.14 [0.03; 0.36]
Garcia-Velasco 2013 4 340 = | 0.01 [0.00; 0.03]
Huser 2012_OE 1 7 : 0.14 [0.00; 0.58]
Jenninga 2008_embryo 1 10 " 0.10 [0.00; 0.45]
Johnson 2013b 6 50 —i——*—— 0.12 [0.05; 0.24]
Kato 2021 14 155 —— 0.09 [0.05; 0.15]
Kim 2023 11 174 —';—— 0.06 [0.03; 0.11]
Lambertini 2018_oocyte 0 29— 0.00 [0.00; 0.12]
Marklund 2020_OE 32 394 _.'_ 0.08 [0.06; 0.11]
Martinez 2014 11 357 =i 0.03 [0.02; 0.05]
Mattelin 2022_oocyte 1 43 —~—:r— 0.02 [0.00; 0.12]
Michaan 2010 4 22 i 0.18 [0.05; 0.40]
Moravek 2018 21 195 w:—°—— 0.11 [0.07; 0.16]
Moravek 2021 22 149 e 0.15 [0.09; 0.21]
Muteshi 2018 15 124 :r—f— 0.12 [0.07; 0.19]
Nordan 2020 2 10 . 0.20 [0.03; 0.56]
Nurudeen 2016 2 49 —'—:r— 0.04 [0.00; 0.14]
Porcu 2022 44 508 - 0.09 [0.06; 0.11]
Robertson 2011 10 38 i — 0.26 [0.13; 0.43]
Saito 2023 5 43 —F=— 0.12 [0.04; 0.25]
Specchia 2019 11 244 —~—:r 0.05 [0.02; 0.08]
Tsonis 2023 20 65 v — s 0.31 [0.20; 0.43]
Vriens 2020 3 33 _.'— 0.09 [0.02; 0.24]
Wikander 2021 0 9 —:—— 0.00 [0.00; 0.34]
Common effect model 7705 (I) 0.07 [0.07; 0.08]
Random effects model < 0.09 [0.07; 0.12]

Heterogeneity: /12 = 85%, <> = 0.6718, p <0.01 | ' ' ' '
0 01 02 03 04 05

Figure 15: Oocyte and/or embryo cryopreservation: Proportion of participants who return
to use stored material; >35 years subgroup

Study Events Total Proportion 95%-Cl
Hashimoto 2017 2 19 0.11 [0.01;0.33]
Oktay 2015 33 131 — 0.25 [0.18; 0.34]
OkutsuHorage 2022 31 126 — 0.25 [0.17; 0.33]
|
|
Common effect model 276 lo 0.24 [0.19; 0.29]
Random effects model - 0.24 [0.19; 0.29]

[ T T I T |
0.05 0.1 0.15 0.2 0.25 0.3

Heterogeneity: 1?=0%, =0, p =0.39

Fertility problems: evidence reviews for fertility preservation [March 2026]
101



FINAL

Figure 16: Oocyte and/or embryo cryopreservation: Live birth rate using stored material

Study Events Total Proportion 95%-Cl
Akel 2020 5 11 : 0.45 [0.17;0.77]
Alvarez 2018 6 22 — 0.27 [0.11; 0.50]
Barcroft 2013 2 5 . 0.40 [0.05; 0.85]
Cardozo 2015 9 21 — 0.43 [0.22; 0.66]
Chien 2017 1 6 : 0.17 [0.00; 0.64]
Cobo 2018 25 80 —e 0.31 [0.21; 0.43]
Cobo 2020 225 485 E—'— 0.46 [0.42; 0.51]
Courbiere 2013 3 M — 0.27 [0.06; 0.61]
Diaz-Garcia 2018_oocyte 16 49 — 0.33 [0.20; 0.48]
Dolmans 2015 4 9 i 0.44 [0.14; 0.79]
Druckenmiller 2016 4 10 . 0.40 [0.12; 0.74]
Duraes 2022 13 70 == i 0.19 [0.10; 0.30]
Garcia-Velasco 2013 1 4 : 0.25 [0.01; 0.81]
Huser 2012_OE 0 1 = 0.00 [0.00; 0.97]
Johnson 2013b 4 6 : 0.67 [0.22; 0.96]
Kato 2021 7 14 — 0.50 [0.23;0.77]
Marklund 2020_OE 10 32 —'—f— 0.31 [0.16; 0.50]
Martinez 2014 4 11 — 0.36 [0.11; 0.69]
Mayeur 2021 5 15 —~—i— 0.33 [0.12; 0.62]
Michaan 2010 3 4 g 0.75 [0.19; 0.99]
Moravek 2018 12 21 —i—*— 0.57 [0.34;0.78]
Moravek 2021 13 22 T 0.59 [0.36; 0.79]
Nordan 2020 2 2 : 1.00 [0.16; 1.00]
Nurudeen 2016 1 2 g 0.50 [0.01;0.99]
Oktay 2015 17 33 —f—'— 0.52 [0.34; 0.69]
OkutsuCHorage 2022 9 31 — 0.29 [0.14; 0.48]
Porcu 2022 13 44 —~—i— 0.30 [0.17; 0.45]
Robertson 2011 5 10 g 0.50 [0.19; 0.81]
Saito 2023 3 5 : 0.60 [0.15; 0.95]
Specchia 2019 2 M — 0.18 [0.02; 0.52]
Tsonis 2023 8 20 . 0.40 [0.19; 0.64]
Vriens 2020 2 3 g 0.67 [0.09; 0.99]
Common effect model 1070 <'> 0.41 [0.38; 0.44]
Random effects model <> 0.38 [0.33; 0.44]

Heterogeneity: /2 = 35%, 1 = 0.1175, p =0.03 ! ' ' ' '
0 02 04 06 08 1
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Figure 17: Oocyte and/or embryo cryopreservation: Clinical pregnancy rate using stored

material

Study Events Total Proportion 95%-Cl
Alvarez 2018 14 22 —:r—'— 0.64 [0.41; 0.83]
Barral 2023_oocyte 10 27 — 0.37 [0.19; 0.58]
Barcroft 2013 3 5 : 0.60 [0.15; 0.95]
Berton 2020 1 4 : 0.25 [0.01; 0.81]
Cardozo 2015 13 21 —i—‘— 0.62 [0.38; 0.82]
Chien 2017 1 6 : 0.17 [0.00; 0.64]
Courbiere 2013 4 11 —'—i— 0.36 [0.11; 0.69]
Diaz-Garcia 2018_oocyte 20 49 — e 0.41 [0.27; 0.56]
Dolmans 2015 6 9 : 0.67 [0.30; 0.93]
Druckenmiller 2016 4 10 : 0.40 [0.12; 0.74]
Ferro 2023_OE 1 3 : 0.33 [0.01; 0.91]
Garcia-Velasco 2013 2 4 0.50 [0.07; 0.93]
Hashimoto 2017 2 2 : 1.00 [0.16; 1.00]
Huser 2012_OE 0 1 : 0.00 [0.00; 0.97]
Jenninga 2008_embryo 1 1 : 1.00 [0.02; 1.00]
Johnson 2013b 4 6 : 0.67 [0.22; 0.96]
Kato 2021 8 14 —i—f— 0.57 [0.29; 0.82]
Kim 2023 4 11 — 0.36 [0.11; 0.69]
Martinez 2014 6 11 : 0.55 [0.23; 0.83]
Mattelin 2022_oocyte 1 1 : 1.00 [0.02;1.00]
Moravek 2018 12 21 —:r—'— 0.57 [0.34,0.78]
Nordan 2020 2 2 : 1.00 [0.16; 1.00]
Nurudeen 2016 2 2 : 1.00 [0.16; 1.00]
Oktay 2015 20 33 — e 0.61 [0.42;0.77]
OkutsuCHorage 2022 13 3 —*—i— 0.42 [0.25; 0.61]
Porcu 2022 18 44 — 0.41 [0.26; 0.57]
Robertson 2011 6 10 : 0.60 [0.26; 0.88]
Saito 2023 5 5 I SEE— 1.00 [0.48;1.00]
Specchia 2019 4 11 —'—:r— 0.36 [0.11; 0.69]
Takahashi 2018 3 17 ———— | 0.18 [0.04; 0.43]
Tsonis 2023 10 20 . 0.50 [0.27;0.73]
Vriens 2020 2 3 : 0.67 [0.09; 0.99]
Common effect model 417 <'> 0.48 [0.44; 0.53]
Random effects model <> 0.49 [0.43; 0.55]

Heterogeneity: /1> = 0%, 2 = 0.0660, p = 0.80 ' ' ' ' '
0 02 04 06 038 1
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Figure 18: Oocyte and/or embryo cryopreservation: Pregnancy loss as proportion of those
who achieved clinical pregnancy with stored material

Study Events Total Proportion 95%-Cl
Alvarez 2018 8 14 i — 0.57 [0.29; 0.82]
Barcroft 2013 1 3 ; 0.33 [0.01; 0.91]
Cardozo 2015 4 13 —i—*—— 0.31 [0.09; 0.61]
Chien 2017 0 1 ; 0.00 [0.00; 0.97]
Courbiere 2013 1 4 : 0.25 [0.01; 0.81]
Diaz-Garcia 2018_oocyte 4 20 ——— 0.20 [0.06; 0.44]
Dolmans 2015 2 6 : 0.33 [0.04; 0.78]
Garcia-Velasco 2013 1 2 0.50 [0.01; 0.99]
Hashimoto 2017 1 2 0.50 [0.01; 0.99]
Johnson 2013b 0 4 0.00 [0.00; 0.60]
Kato 2021 1 § —— 0.12 [0.00; 0.53]
Martinez 2014 2 6 0.33 [0.04; 0.78]
Moravek 2018 0 12— 0.00 [0.00; 0.26]
OkutsuHorage 2022 4 13 —— 0.31 [0.09; 0.61]
Porcu 2022 4 18 —=—- 0.22 [0.06; 0.48]
Robertson 2011 1 6 0.17 [0.00; 0.64]
Saito 2023 2 5 0.40 [0.05; 0.85]
Specchia 2019 2 4 0.50 [0.07;0.93]
Tsonis 2023 1 10 —F—— 0.10 [0.00; 0.45]
Vriens 2020 0 2 0.00 [0.00; 0.84]

Random effects model 0.25 [0.18; 0.34]
Heterogeneity: /12 = 0%, 2 = 0.1557, p = 0.93 ' ' '
0 02 04 06 08

Common effect model 153 <> 0.25 [0.19; 0.33]
T

Figure 19: Oocyte and/or embryo cryopreservation: Ovarian hyperstimulation syndrome

(OHSS)
Study Events Total Proportion 95%-Cl
Alvarez 2018 3 306 —'— 0.01 [0.00; 0.03]
Barral 2023_oocyte 2 304 ——— 0.01 [0.00; 0.02]
Cardozo 2015 0 63 *—f— 0.00 [0.00; 0.06]
Courbiere 2013 1 52 — 0.02 [0.00; 0.10]
Muteshi 2018 2 127 —+—— 0.02 [0.00; 0.06]
Nurudeen 2016 1 49 0.02 [0.00; 0.11]
Porcu 2022 0 508/ — 0.00 [0.00; 0.01]
Tsonis 2023 1 68 0.01 [0.00; 0.08]
Common effect model 1477 & 0.01 [0.00; 0.01]
Random effects model < 0.01 [0.00; 0.01]

Heterogeneity: /2 = 0%, t? = 0.2357, p = 0.98 | ' ' ' '
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Figure 20: Ovarian tissue cryopreservation: Proportion of participants from whom material
suitable for preservation is obtained

Study Events Total Proportion 95%-ClI
Duffin 2023 25 26 i—'— 0.96 [0.80; 1.00]
Fabri 2022 812 1026 L] 0.79 [0.77;0.82]
Silber 2018 92 108 1:——~—— 0.85 [0.77; 0.91]
Takae 2022 31 74 ——— Vi 0.42 [0.31;0.54]
Common effect model 1234 <'> 0.78 [0.75; 0.80]
Random effects model e 0.80 [0.55; 0.93]

Heterogeneity: 12 = 94%, t° = 1.2257,p<0.01 [ T T T T 1
04 05 06 0.7 0.8 0.9

Figure 21: Ovarian tissue cryopreservation: Proportion of participants who return to use
stored material

Study Events Total Proportion 95%-Cl
Barral 2023_OT 11 115 f—-— 0.10 [0.05; 0.16]
Choi 2022 1 26 = 0.04 [0.00; 0.20]
Colmorn 2023 2 8 : 0.25 [0.03; 0.65]
Diaz-Garcia 2018_OT 44 800 | 0.06 [0.04; 0.07]
Fabri 2022 24 812 i 0.03 [0.02; 0.04]
Ferro 2023_OT 1 14 0.07 [0.00; 0.34]
Grellet-Grun 2023 1 72 *—w:— 0.01 [0.00; 0.07]
Hoekman 2020 6 69 = 0.09 [0.03; 0.18]
Hulsbosch 2018 1 66 -—~§— 0.02 [0.00; 0.08]
Huser 2012_OT 0 16 =—— 0.00 [0.00; 0.21]
Imbert 2014 8 225 _'._ 0.04 [0.02; 0.07]
Jadoul 2017 24 545 = 0.04 [0.03; 0.06]
Jenninga 2008_OT 1 27 _'.— 0.04 [0.00; 0.19]
Kristensen 2021 117 1186 i 0.10 [0.08; 0.12]
Lambertini 2018_OT 2 72 —'—i— 0.03 [0.00; 0.10]
Marklund 2020_OT 2 67 ™m— 0.03 [0.00; 0.10]
Oktay 2010 3 59 —;— 0.05 [0.01; 0.14]
Poirot 2019a 3 418104 0.01 [0.00; 0.02]
Sanchez 2008 4 200 -°—-i 0.02 [0.01; 0.05]
Schmidt 2005 3 2 0.14 [0.03; 0.35]
Shapira 2020 60 1314 . 0.05 [0.04; 0.06]
Silber 2018 13 92 §—— 0.14 [0.08; 0.23]
Takae 2022 0o 31 '—w:— 0.00 [0.00; 0.11]
Tanbo 2015 6 164 =— 0.04 [0.01; 0.08]
Common effect model 6420 <I) 0.05 [0.05; 0.06]
Random effects model o 0.04 [0.03; 0.06]

Heterogeneity: /2= 77%, * =0.4198, p<0ofo1 T T T T T 1
0 01 02 03 04 05 0.6
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Figure 22: Ovarian tissue cryopreservation: Proportion of participants who return to use
stored material; <16 years subgroup

Study Events Total Proportion 95%-Cl
Grellet-Grun 2023 1 72 . 0.01 [0.00; 0.07]
Poirot 2019a 3 418 = 0.01 [0.00; 0.02]
Takae 2022 0 31— 0.00 [0.00; 0.11]
Common effect model 521 <> 0.01 [0.00; 0.02]
Random effects model < 0.01 [0.00; 0.02]

[ l T T T |
0 0.02 0.04 0.06 0.08 0.1

Heterogeneity: ?= 0%, %= 0,p=0.85

Figure 23: Ovarian tissue cryopreservation: Proportion of participants who return to use
stored material; 16-35 years subgroup

Study Events Total Proportion 95%-Cl
Barral 2023_OT 1 115 w:—°— 0.10 [0.05; 0.16]
Colmorn 2023 2 8 0.25 [0.03; 0.65]
Diaz-Garcia 2018_OT 44 800 0.06 [0.04; 0.07]
Fabri 2022 24 812 4 0.03 [0.02; 0.04]
Ferro 2023_OT 1 14 —37 0.07 [0.00; 0.34]
Hoekman 2020 6 69 = 0.09 [0.03; 0.18]
Hulsbosch 2018 1 66 *—i— 0.02 [0.00; 0.08]
Huser 2012_0OT 0 16/ ——— 0.00 [0.00; 0.21]
Jadoul 2017 24 545 *T 0.04 [0.03; 0.06]
Jenninga 2008_OT 1 27 = 0.04 [0.00; 0.19]
Kristensen 2021 117 1186 i 0.10 [0.08; 0.12]
Lambertini 2018_OT 2 72 ==— 0.03 [0.00; 0.10]
Oktay 2010 3 59 —’.—— 0.05 [0.01; 0.14]
Sanchez 2008 4 200 == 0.02 [0.01; 0.09]
Schmidt 2005 3 22 —i—'— 0.14 [0.03; 0.35]
Shapira 2020 60 1314 [ 0.05 [0.04; 0.06]
Common effect model 5325 (I> 0.06 [0.05; 0.06]
Random effects model & 0.05 [0.04; 0.07]
Heterogeneity: /2 = 78%, t* =0.1994, p<ofo1 T T T T T 1
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Figure 24: Ovarian tissue cryopreservation: Live birth rate using stored material
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Figure 25: Ovarian tissue cryopreservation: Clinical pregnancy rate using stored material
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Figure 26: Ovarian tissue cryopreservation: Pregnancy loss as proportion of those who
achieved clinical pregnancy with stored material

Study Events Total Proportion 95%-Cl
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Figure 27: Ovarian tissue cryopreservation: Serious surgery-related adverse events
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Appendix F GRADE tables

GRADE tables for review question: What is the success rate, and which factors affect the outcome, of fertility preservation
for children and adults undergoing treatment for cancer and other conditions or situations which are likely to impair their

fertility?

Table 5: Evidence profile for sperm cryopreservation

Quality assessment

No of Risk of

. Design L Inconsistenc! Indirectness  Imprecision
studies 9 bias Y P

Proportion of participants who return to use stored material

45! case series very very serious® no serious no serious
serious? indirectness imprecision

Proportion of participants who return to use stored material; cancer subgroup

424 case series very very serious® no serious no serious
serious? indirectness imprecision

Proportion of participants who return to use stored material; non-cancer subgroup

35 case series serious® no serious no serious very
inconsistency indirectness serious’

Live birth rate using stored material

308 case series very serious® no serious no serious
serious? indirectness imprecision

Other
considerations

none

none

none

none

Fertility problems: evidence reviews for fertility preservation [March 2026]

No of
participants

1312/19018
(6.9%)

1303/18714
(7.0%)

9/304 (3.0%)

408/934
(43.7%)

Effect

Relative
(REM; 95%
Cl)

0.07 (0.06 to
0.08)

0.07 (0.06 to
0.08)

0.03 (0.02 to
0.06)

0.45 (0.37 to
0.53)

110

Absolute

70 per 1000 (from
60 to 80 per 1000)

70 per 1000 (from
60 to 80 per 1000)

30 per 1000 (from
20 to 60 per 1000)

450 per 1000 (from
370 to 530 per
1000)

Quality

VERY
LOwW

VERY
LOwW

VERY
LOwW

VERY
LOow

Importance

CRITICAL

CRITICAL

CRITICAL

CRITICAL
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Clinical pregnancy rate using stored material

35" case series very no serious no serious no serious none 394/821 0.51(0.45t0 510 per 1000 (from | LOW CRITICAL
serious? inconsistency indirectness imprecision (48.0%) 0.56) 450 to 560 per
1000)

Clinical pregnancy rate using stored material; cancer subgroup

33" case series very no serious no serious no serious none 388/814 0.50 (0.44 to = 500 per 1000 (from = LOW CRITICAL
serious? inconsistency indirectness imprecision (47.7%) 0.56) 440 to 560 per
1000)

Clinical pregnancy rate using stored material; non-cancer subgroup

212 case series Serious® no serious no serious very none 6/7 (85.7%) 0.86 (0.42to = 860 per 1000 (from | VERY CRITICAL
inconsistency indirectness serious’ 0.98) 420 to 980 per LOW
1000)

Proportion of participants from whom material suitable for preservation is obtained

28" case series very very serious® no serious no serious none 12455/13694 | 0.92 (0.89to = 920 per 1000 (from | VERY IMPORTANT
serious? indirectness imprecision (91.0%) 0.93) 890 to 930 per LOW
1000)

Proportion of participants from whom material suitable for preservation is obtained; cancer subgroup

26" case series very very serious® no serious no serious none 12160/13375 @ 0.92 (0.89to = 920 per 1000 (from | VERY IMPORTANT
serious? indirectness imprecision (90.9%) 0.94) 890 to 940 per LOW
1000)

Proportion of participants from whom material suitable for preservation is obtained; non-cancer subgroup

215 case series Serious® no serious no serious serious® none 295/319 0.92 (0.89to = 920 per 1000 (from | LOW IMPORTANT
inconsistency indirectness (92.5%) 0.95) 890 to 950 per
1000)

Pregnancy loss as proportion of those who achieved clinical pregnancy with stored material

16" case series very no serious no serious very none 32/187 0.17 (0.11to 170 per 1000 (from | VERY IMPORTANT
serious? inconsistency indirectness serious’ (17.1%) 0.25) 110 to 250 per LOW
1000)

ClI: confidence interval; JBI: The Joanna Briggs Institute Checklist; RE: random effects model

" Adam 2021, Barral 2023, Bizet 2012, Blackhall 2002, Chang 2006, Chung 2004, Chung 2013, Crha 2009, de Nie 2020, Dearing 2014, Depalo 2016, Ferrari 2021, Fitoussi 2000,
Freour 2012, Fu 2019, Garcia 2015, Ishikawa 2007, Johnson 2013a, Jones 2016, Keene 2012, Kelleher 2001, Kobayashi 2007, Lass 1998, Liu 2021, Machen 2018, Magelssen

Fertility problems: evidence reviews for fertility preservation [March 2026] 111



FINAL

2005, Mattelin 2022, Melli 2023, Meseguer 2006, Molnar 2014, Muller 2016, Neal 2007, Negoro 2018, Noetzli 2019, Pening 2022, Ping 2010, Ragni 2003, Selk 2009, Sheth 2012,
Song 2019, Stigliani 2021, Tournaye 1991, van Casteren 2008, Wang 2023, Xi 2020

2 Vlery serious risk of bias in the evidence contributing to the outcome as per JBI

3Very serious heterogeneity (1>>80%)

4 Adam 2021, Barral 2023, Bizet 2012, Blackhall 2002, Chang 2006, Chung 2004, Chung 2013, Crha 2009, Dearing 2014, Depalo 2016, Ferrari 2021, Fitoussi 2000, Freour 2012,
Fu 2019, Garcia 2015, Ishikawa 2007, Johnson 2013a, Keene 2012, Kelleher 2001, Kobayashi 2007, Lass 1998, Liu 2021, Machen 2018, Magelssen 2005, Melli 2023, Meseguer
2006, Molnar 2014, Muller 2016, Neal 2007, Negoro 2018, Noetzli 2019, Pening 2022, Ping 2010, Ragni 2003, Selk 2009, Sheth 2012, Song 2019, Stigliani 2021, Tournaye 1991,
van Casteren 2008, Wang 2023, Xi 2020

5 de Nie 2020, Jones 2016, Mattelin 2022

6 Serious risk of bias in the evidence contributing to the outcome as per JBI

7 <150 events

8 Adam 2021, Agarwal 2004, Bizet 2012, Blackhall 2002, Botchan 2013, Chang 2006, Chung 2004, Chung 2013, Crha 2009, Dearing 2014, Depalo 2016, Ferrari 2021, Fitoussi
2000, Fu 2019, Hallak 1998, Ishikawa 2007, Lass 1998, Liu 2021, Magelssen 2005, Melli 2023, Meseguer 2006, Molnar 2014, Muller 2016, Negoro 2018, Noetzli 2019, Pening
2022, Ping 2010, Stigliani 2021, Tournaye 1991, van Casteren 2008

9 Serious heterogeneity (1°=50-79%)

10 Adam 2021, Agarwal 2004, Blackhall 2002, Botchan 2013, Chang 2006, Chung 2004, Chung 2013, Crha 2009, de Nie 2020, Depalo 2016, Ferrari 2021, Fitoussi 2000, Fu 2019,
Hallak 1998, Ishikawa 2007, Jones 2016, Keene 2012, Kobayashi 2017, Lass 1998, Liu 2021, Magelssen 2005, Melli 2023, Meseguer 2006, Molnar 2014, Neal 2007, Negoro
2018, Noetzli 2019, Ragni 2003, Revel 2005, Selk 2009, Song 2019, Stigliani 2021, Tournaye 1991, van Casteren 2008, Wang 2023

" Adam 2021, Agarwal 2004, Blackhall 2002, Botchan 2013, Chang 2006, Chung 2004, Chung 2013, Crha 2009, Depalo 2016, Ferrari 2021, Fitoussi 2000, Hallak 1998, Ishikawa
2007, Keene 2012, Kobayashi 2017, Lass 1998, Liu 2021, Machen 2018, Magelssen 2005, Melli 2023, Meseguer 2006, Molnar 2014, Neal 2007, Negoro 2018, Noetzli 2019,
Ragni 2003, Revel 2005, Selk 2009, Song 2019, Stigliani 2021, Tournaye 1991, van Casteren 2008, Wang 2023

2 de Nie 2020, Jones 2016

8 Adam 2021, Barral 2023, Bizet 2012, Blackhall 2002, Chung 2013, de Nie 2020, Depalo 2016, Ferrari 2021, Fitoussi 2000, Freour 2012, Fu 2019, Ishikawa 2007, Johnson
2013a, Keene 2012, Kelleher 2001, Lass 1998, Liu 2021, Mattelin 2022, Melli 2023, Meseguer 2006, Muller 2016, Noetzli 2019, Ragni 2003, Selk 2009, Sheth 2012, Stigliani 2021,
van Casteren 2008, Wang 2023

4 Adam 2021, Barral 2023, Bizet 2012, Blackhall 2002, Chung 2013, Depalo 2016, Ferrari 2021, Fitoussi 2000, Freour 2012, Fu 2019, Ishikawa 2007, Johnson 2013a, Keene
2012, Kelleher 2001, Lass 1998, Liu 2021, Melli 2023, Meseguer 2006, Muller 2016, Noetzli 2019, Ragni 2003, Selk 2009, Sheth 2012, Stigliani 2021, van Casteren 2008, Wang
2023

5 de Nie 2020, Mattelin 2022

16 <300-2150 events

7 Agarwal 2004, Chung 2013, Crha 2009, Depalo 2016, Ferrari 2021, Fitoussi 2000, Hallak 1998, Ishikawa 2007, Lass 1998, Liu 2021, Magelssen 2005, Molnar 2014, Negoro
2018, Noetzli 2019, Stigliani 2021, van Casteren 2008

Table 6: Evidence profile for testicular tissue cryopreservation

No of

Quality assessment participants Effect

. li |
e Design Sl Inconsistenc Indirectness  Imprecision Other ?Rellial‘\:ll'v 9eS°/ Absolute Feslly | Imporisnes
studies g bias y P considerations cl) ’ o

Proportion of participants from whom material suitable for preservation is obtained
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1 (Wyns case series very no serious no serious very
2011) serious’ inconsistency indirectness serious?

Serious surgery-related adverse events

1 (Wyns case series very no serious no serious very
2011) serious’ inconsistency indirectness serious?

ClI: confidence interval; JBI: The Joanna Briggs Institute Checklist; RE: random effects model

" Very serious risk of bias in the evidence contributing to the outcome as per JBI
2<150 events

none

none

Table 7: Evidence profile for oocyte and/or embryo cryopreservation

Quality assessment

No of Risk of

. Design X Inconsistenc Indirectness  Imprecision
studies 9 bias y P

Proportion of participants who return to use stored material

40! case series very very serious® no serious no serious
serious? indirectness imprecision

Proportion of participants who return to use stored material; 16-35 years subgroup

374 case series very very serious® no serious no serious
serious? indirectness imprecision

Proportion of participants who return to use stored material; >35 years subgroup

35 case series very no serious no serious very
serious? inconsistency indirectness serious®

Other
considerations

none

none

none

Fertility problems: evidence reviews for fertility preservation [March 2026]

58/62
(93.5%)

0/62 (0%)

No of
participants

634/7981
(7.9%)

568/7705
(7.4%)

66/276
(23.9%)

Not
estimable

Not
estimable

Effect

Relative
(REM; 95%
Cl)

0.10 (0.07 to
0.12)

0.09 (0.07 to
0.12)

0.24 (0.19 to
0.29)

113

Not estimable

Not estimable

Absolute

100 per 1000 (from
70 to 120 per 1000)

90 per 1000 (from
70 to 120 per 1000)

240 per 1000 (from
190 to 290 per
1000)

VERY
LOW

VERY
LOW

Quality

VERY
LOwW

VERY
LOwW

VERY
LOwW

CRITICAL

IMPORTANT

Importance

CRITICAL

CRITICAL

CRITICAL
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Live birth rate using stored material

327 case series very no serious no serious no serious
serious? inconsistency indirectness imprecision

Clinical pregnancy rate using stored material

328 case series very no serious no serious serious®
serious? inconsistency indirectness

Proportion of participants from whom material suitable for preservation is obtained

no serious
imprecision

no serious
indirectness

no serious
inconsistency

1310 case series very
serious?

none

none

none

Pregnancy loss as proportion of those who achieved clinical pregnancy with stored material

20" case series very no serious no serious very
serious? inconsistency indirectness serious®

Ovarian hyperstimulation syndrome (OHSS)

8" case series very no serious no serious very
serious? inconsistency indirectness serious®

ClI: confidence interval; JBI: The Joanna Briggs Institute Checklist; RE: random effects model

none

none

434/1070
(40.6%)

202/417
(48.4%)

955/1002
(95.3%)

39/153
(25.5%)

10/1477
(0.7%)

0.38 (0.33 to
0.44)

0.49 (0.43 to
0.55)

Not
estimable

0.25 (0.18 to
0.34)

0.01 (0.00 to
0.01)

380 per 1000 (from
330 to 440 per
1000)

490 per 1000 (from
430 to 550 per
1000)

Not estimable"

250 per 1000 (from
180 to 340 per
1000)

10 per 1000 (from
0 to 10 per 1000)

LOW

VERY
LOw

LOow

VERY
LOw

VERY
LOW

CRITICAL

CRITICAL

IMPORTANT

IMPORTANT

IMPORTANT

! Akel 2020, Alvarez 2018, Barral 2023, Barcroft 2013, Berton 2020, Cardozo 2015, Chien 2017, Cobo 2018, Courbiere 2013, Diaz-Garcia 2018, Dolmans 2015, Druckenmiller
2016, Duraes 2022, Ferro 2023, Garcia-Velasco 2013, Hashimoto 2017, Huser 2012, Jenninga 2008, Johnson 2013b, Kato 2021, Kim 2023, Lambertini 2018, Marklund 2020,
Martinez 2014, Mattelin 2022, Michaan 2010, Moravek 2018, Moravek 2021, Muteshi 2018, Nordan 2020, Nurudeen 2016, Oktay 2015, Okutsu-Horage 2022, Porcu 2022,
Robertson 2011, Saito 2023, Specchia 2019, Tsonis 2023, Vriens 2020, Wikander 2021

2 Very serious risk of bias in the evidence contributing to the outcome as per JBI
3 Very serious heterogeneity (1>80%)

4 Akel 2020, Alvarez 2018, Barral 2023, Barcroft 2013, Berton 2020, Cardozo 2015, Chien 2017, Cobo 2018, Courbiere 2013, Diaz-Garcia 2018, Dolmans 2015, Druckenmiller
2016, Duraes 2022, Ferro 2023, Garcia-Velasco 2013, Huser 2012, Jenninga 2008, Johnson 2013b, Kato 2021, Kim 2023, Lambertini 2018, Marklund 2020, Martinez 2014,

Mattelin 2022, Michaan 2010, Moravek 2018, Moravek 2021, Muteshi 2018, Nordan 2020, Nurudeen 2016, Porcu 2022, Robertson 2011, Saito 2023, Specchia 2019, Tsonis 2023,

Vriens 2020, Wikander 2021
5 Hashimoto 2017, Oktay 2015, Okutsu-Horage 2022
6 <150 events
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7 Akel 2020, Alvarez 2018, Barcroft 2013, Cardozo 2015, Chien 2017, Cobo 2018, Cobo 2020, Courbiere 2013, Diaz-Garcia 2018, Dolmans 2015, Druckenmiller 2016, Duraes
2022, Garcia-Velasco 2013, Huser 2012, Johnson 2013b, Kato 2021, Marklund 2020, Martinez 2014, Mayeur 2021, Michaan 2010, Moravek 2018, Moravek 2021, Nordan 2020,
Nurudeen 2016, Oktay 2015, Okutsu-Horage 2022, Porcu 2022, Robertson 2011, Saito 2023, Specchia 2019, Tsonis 2023, Vriens 2020

8 Alvarez 2018, Barral 2023, Barcroft 2013, Berton 2020, Cardozo 2015, Chien 2017, Courbiere 2013, Diaz-Garcia 2018, Dolmans 2015, Druckenmiller 2016, Ferro 2023, Garcia-
Velasco 2013, Hashimoto 2017, Huser 2012, Johnson 2013b, Kato 2021, Kim 2023, Martinez 2014, Mattelin 2022, Moravek 2018, Nordan 2020, Nurudeen 2016, Oktay 2015,
Okutsu-Horage 2022, Porcu 2022, Robertson 2011, Saito 2023, Specchia 2019, Takahashi 2018, Tsonis 2023, Vriens 2020

9<300-2150 events

0 Barcroft 2013; Cardozo 2015; Dolmans 2015; Hashimoto 2017; Kato 2021; Moravek 2018; Moravek 2021; Muteshi 2018; Saito 2023; Takahashi 2018; Tsonis 2023; Vriens 2020;
Wikander 2021

1 Estimate could not be calculated as statistical analysis does not allow for nearly all of the studies to be estimating 1

2 Alvarez 2018, Barcroft 2013, Cardozo 2015, Chien 2017, Courbiere 2013, Diaz-Garcia 2018, Dolmans 2015, Garcia-Velasco 2013, Hashimoto 2017, Johnson 2013b, Kato 2021,
Martinez 2014, Moravek 2018, Okutsu-Horage 2022, Porcu 2022, Robertson 2011, Saito 2023, Specchia 2019, Tsonis 2023, Vriens 2020

13 Alvarez 2018, Barral 2023, Cardozo 2015, Courbiere 2013, Muteshi 2018, Nurudeen 2016, Porcu 2022, Tsonis 2023

Table 8: Evidence profile for ovarian tissue cryopreservation

No of

Quality assessment participants Effect
) Relative Quality Importance
No of . Risk of . . A Other b
A Design A Inconsistency Indirectness Imprecision n . (REM; 95% Absolute

studies bias considerations cl)

Proportion of participants from whom material suitable for preservation is obtained

4 case series very very serious® no serious no serious none 960/1234 0.80 (0.55to = 800 per 1000 (from | VERY CRITICAL
serious? indirectness imprecision (77.8%) 0.93) 550 to 930 per LOW

1000)

Proportion of participants who return to use stored material

244 case series very serious® no serious no serious none 337/6420 0.04 (0.03to = 40 per 1000 (from VERY CRITICAL
serious? indirectness imprecision (5.2%) 0.06) 30 to 60 per 1000) LOW

Proportion of participants who return to use stored material; <16 years subgroup

36 case series very no serious no serious very none 4/521 (0.8%) | 0.01(0.00to = 10 per 1000 (from VERY CRITICAL
serious? inconsistency indirectness serious’ 0.02) 0 to 20 per 1000) LOW

Proportion of participants who return to use stored material; 16-35 subgroup
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16° case series very serious® no serious no serious none
serious? indirectness imprecision

Live birth rate using stored material

24° case series very no serious no serious very none
serious? inconsistency indirectness serious’

Clinical pregnancy rate using stored material

2610 case series very no serious no serious serious’" none
serious? inconsistency indirectness

Pregnancy loss as a proportion of those who achieved clinical pregnancy with stored material

10" case series very no serious no serious very none
serious? inconsistency indirectness serious’

Serious surgery-related adverse events
1213 case series very no serious no serious very none

serious? inconsistency indirectness serious’

ClI: confidence interval; JBI: The Joanna Briggs Institute Checklist; RE: random effects model

T Duffin 2023, Fabri 2022, Silber 2018, Takae 2022
2 Very serious risk of bias in the evidence contributing to the outcome as per JBI
3 Very serious heterogeneity (’>80%)

303/5325
(5.7%)

118/422
(28.0%)

158/426
(37.1%)

16/59
(27.1%)

8/1842
(0.4%)

0.05 (0.04 to
0.07)

0.27 (0.21 to
0.34)

0.36 (0.30 to
0.43)

0.27 (0.17 to
0.40)

0.00 (0.00 to
0.02)

50 per 1000 (from
40 to 70 per 1000)

270 per 1000 (from
210 to 340 per
1000)

360 per 1000 (from
300 to 430 per
1000)

270 per 1000 (from
170 to 400 per
1000)

0 per 1000 (from O
to 20 per 1000)

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW

CRITICAL

CRITICAL

CRITICAL

IMPORTANT

IMPORTANT

4 Barral 2023, Choi 2022, Colmorn 2023, Diaz-Garcia 2018, Fabri 2022, Ferro 2023, Grellet-Grun 2023, Hoekman 2020, Hulsbosch 2018, Huser 2012, Imbert 2014, Jadoul 2017,
Jenninga 2008, Kristensen 2021, Lambertini 2018, Marklund 2020, Oktay 2010, Poirot 2019a, Sanchez 2008, Schmidt 2005, Shapira 2020, Silber 2018, Takae 2022, Tanbo 2015

5 Serious heterogeneity (1>=50-79%)
6 Grellet-Grun 2023, Poirot 2019a, Takae 2022
7<150 events

8 Barral 2023, Colmorn 2023, Diaz-Garcia 2018, Fabri 2022, Ferro 2023, Hoekman 2020, Hulsbosch 2018, Huser 2012, Jadoul 2017, Jenninga 2008, Kristensen 2021, Lambertini

2018, Oktay 2010, Sanchez 2008, Schmidt 2005, Shapira 2020

9 Andersen 2008, Colmorn 2022, Colmorn 2023, Diaz-Garcia 2018, Dittrich 2015, Dueholm Hjorth 2020, Fabri 2022, Ferro 2023, Grellet-Grun 2023, Hoekman 2020, Imbert 2014,
Lambertini 2018, Marklund 2020, Oktay 2010, Poirot 2019b, Sanchez 2008, Schmidt 2005, Shapira 2020, Silber 2018, S6nmezer 2023, Tanbo 2015, Van der Ven 2016
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0 Andersen 2008, Barral 2023, Colmorn 2022, Colmorn 2023, Diaz-Garcia 2018, Dittrich 2015, Dueholm Hjorth 2020, Fabri 2022, Ferro 2023, Grellet-Grun 2023, Greve 2012,
Hoekman 2020, Imbert 2014, Jadoul 2017, Jenninga 2008, Lambertini 2018, Meirow 2016, Oktay 2010, Sanchez 2008, Schmidt 2005, Shapira 2020, Silber 2018, S6nmezer 2023,
Tanbo 2015, Van der Ven 2016

1 <300-2150 events

2 Andersen 2008, Barral 2023, Diaz-Garcia 2018, Dittrich 2015, Fabri 2022, Greve 2012, Lambertini 2018, Oktay 2010, Tanbo 2015, Van der Ven 2016

3 Barral 2023, Dittrich 2015, Dueholm Hjorth 2020, Duffin 2023, Fabri 2022, Hoekman 2020, Huser 2012, Imbert 2014, Jenninga 2008, Oktay 2010, Sanchez 2008, Takae 2022
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Appendix G Economic evidence study selection

Study selection for: What is the success rate, and which factors affect the
outcome, of fertility preservation for children and adults undergoing treatment
for cancer and other conditions or situations which are likely to impair their
fertility?

No health economic evidence was included for this review question.

Three studies were included after full text screening, and underwent checklisting, but were
excluded due to applicability and methodological concerns. Reasons for exclusion are
outlined in appendix J.

Figure 28:  Study selection flow chart

Records identified through database searching Additional records identified through other sources
n= 1383 n=0

Total records imported Records removed as duplicates
n= 1383 n = 440

Records screened in 1st sift

GIS screening on title and abstract Records exduded

n =943 =321

Records excluded
n=13
Records screened in 2nd sift - 1:Wrong population
Economic evaluation - Screening on full text - 10 : Not economic evaluation
n=16 - 1:Wrong intervention/comparator
- 1:Wrong study design
- 2:Wrong perspective - US

Records screened in 3rd sift
Economic evaluation - decision
n=3

Records excluded
n=3

Records included in review
n=0

Fertility problems: evidence reviews for fertility preservation [March 2026]
118



FINAL

Fertility problems: evidence reviews for fertility preservation [March 2026]
119



FINAL

Appendix H Economic evidence tables

Economic evidence tables for review question: What is the success rate, and
which factors affect the outcome, of fertility preservation for children and
adults undergoing treatment for cancer and other conditions or situations
which are likely to impair their fertility?

No evidence was identified which was applicable to this review question.
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Appendix | Economic model

Economic model for review question: What is the success rate, and which
factors affect the outcome, of fertility preservation for children and adults
undergoing treatment for cancer and other conditions or situations which are
likely to impair their fertility?

No economic analysis was conducted for this review question.
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Appendix J Excluded studies

Excluded studies for review question: What is the success rate, and which
factors affect the outcome, of fertility preservation for children and adults
undergoing treatment for cancer and other conditions or situations which are

likely to impair their fertility?

Excluded prevalence studies

Table 9: Excluded studies and reasons for their exclusion

Study

Abdel-Razeq, N., Ammar, K., Mahadeen, A. et al.
(2020) Fertility counseling and sperm banking
among adolescents and adults treated for cancer
with curative intent in a developing country.
Supportive Care in Cancer 28(8): 3915-3919

Abir, R, Ben-Aharon, |, Garor, R et al. (2016)
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. Human
reproduction (Oxford, England) 31(4): 750-62

Abtahi, NS, Ebrahimi, B, Fathi, R et al. (2016) An
Introduction to The Royan Human Ovarian Tissue
Bank. International journal of fertility & sterility
10(2): 261-3

Abusanad, Atlal, Mokhtar, Aseel Mohamed A,
Aljehani, Saad Adel A et al. (2022) Oncofertility
care and influencing factors among cancer
patients of reproductive age from Saudi Arabia.
Frontiers in reproductive health 4: 1014868

Adank, Maria C, van Dorp, Wendy, Smit, Marij et
al. (2014) Electroejaculation as a method of
fertility preservation in boys diagnosed with
cancer: a single-center experience and review of
the literature. Fertility and sterility 102(1): 199-
205e1

Adeleye, Amanda J, Cedars, Marcelle |, Smith,
James et al. (2019) Ovarian stimulation for fertility

preservation or family building in a cohort of
transgender men. Journal of assisted
reproduction and genetics 36(10): 2155-2161

Adeleye, Amanda J, Reid, Garrett, Kao, Chia-

Code [Reason]

- No primary outcome reported

- Intervention does not match inclusion criteria

Immature oocytes collected from ovarian tissue
and cryopreserved after in vitro maturation (IVM)

- Study type does not meet inclusion criteria

Short communication with data only reported in
the abstract (analogous to a conference abstract)

- No primary outcome reported

- No primary outcome reported

- No primary outcome reported

- No primary outcome reported
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Study Code [Reason]

Ning et al. (2019) Semen Parameters Among
Transgender Women With a History of Hormonal
Treatment. Urology 124: 136-141

Ahmad, Mohd Faizal, Sugishita, Yodo, Suzuki- - No relevant outcomes reported
Takahashi, Yuki et al. (2020) Oncofertility

Treatment Among Breast Cancer Women: A

Paradigm Shift of Practice After a Decade of

Service. Journal of adolescent and young adult

oncology 9(4): 496-501

Ainsworth AJ; Allyse M; Khan Z (2020) Fertility - Non-systematic review
Preservation for Transgender Individuals: A
Review. Mayo Clinic proceedings 95(4): 784-792

Albar, Mohammad, Koziarz, Alex, McMahon, - No primary outcome reported
Eileen et al. (2023) Timing of testosterone

discontinuation and assisted reproductive

technology outcomes in transgender patients: a

cohort study. F&S reports 4(1): 55-60

Alpern, Sharon, Yaish, Iris, Wagner-Kolasko, Gal - No primary outcome reported
et al. (2022) Why fertility preservation rates of

transgender men are much lower than those of

transgender women. Reproductive biomedicine

online 44(5): 943-950

Amir, Hadar, Oren, Asaf, Klochendler Frishman, - No primary outcome reported
Emilie et al. (2020) Oocyte retrieval outcomes

among adolescent transgender males. Journal of

assisted reproduction and genetics 37(7): 1737-

1744

Amir, Hadar, Perl, Liat, Barda, Shimi et al. (2022) - No primary outcome reported
Adolescent Transgender Females Present

Impaired Semen Quality That Is Suitable for

Intracytoplasmic Sperm Injection Even Before

Initiating Gender-Affirming Hormone Treatment.

Reproductive sciences (Thousand Oaks, Calif.)

29(1): 260-269

Amir, Hadar, Yaish, Iris, Oren, Asaf et al. (2020) - No relevant outcomes reported
Fertility preservation rates among transgender

women compared with transgender men receiving

comprehensive fertility counselling. Reproductive

biomedicine online 41(3): 546-554

Amir, Hadar, Yaish, Iris, Samara, Nivin et al. - No primary outcome reported
(2020) Ovarian stimulation outcomes among

transgender men compared with fertile cisgender

women. Journal of assisted reproduction and

genetics 37(10): 2463-2472
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FINAL

Study

Andersen, CY, Kristensen, SG, Greve, T et al.
(2012) Cryopreservation of ovarian tissue for
fertility preservation in young female oncological
patients. Future oncology (London, England) 8(5):
595-608

Andersen, CY, Silber, SJ, Bergholdt, SH et al.
(2012) Long-term duration of function of ovarian
tissue transplants: case reports. Reproductive
biomedicine online 25(2): 128-32

Andersen, Signe Taasti, Pors, Susanne
Elisabeth, Poulsen, Liv la Cour et al. (2019)
Ovarian stimulation and assisted reproductive
technology outcomes in women transplanted with
cryopreserved ovarian tissue: a systematic
review. Fertility and sterility 112(5): 908-921

Anderson, Chelsea, Fitz, Victoria, Deal, Allison et
al. (2023) Pregnancy attempts among adolescent
and young adult cancer survivors. Fertility and
sterility 119(3): 475-483

Anderson, RA; Wallace, WH; Baird, DT (2008)
Ovarian cryopreservation for fertility preservation:
indications and outcomes. Reproduction
(Cambridge, England) 136(6): 681-9

Anderson, Richard A; Wallace, W Hamish B;
Telfer, Evelyn E (2017) Ovarian tissue
cryopreservation for fertility preservation: clinical
and research perspectives. Human reproduction
open 2017(1): hox001

Aserlind, Alexandra, Martini, Anne, Dong, Jiawen
et al. (2020) Fertility preservation before
hematopoetic stem cell transplantation: a case
series of women with GATA binding protein 2
deficiency, dedicator of cytokinesis 8 deficiency,
and sickle cell disease. F&S reports 1(3): 287-293

Auer, Matthias K, Fuss, Johannes, Nieder, Timo
O et al. (2018) Desire to Have Children Among
Transgender People in Germany: A Cross-
Sectional Multi-Center Study. The journal of
sexual medicine 15(5): 757-767

Azem, Foad, Hasson, Joseph, Ben-Yosef, Dalit et
al. (2010) Histologic evaluation of fresh human
ovarian tissue before cryopreservation.
International journal of gynecological pathology:

Code [Reason]

- Non-systematic review

- Population does not meet inclusion criteria

Out of 3 cases reported, only one had her own
cryopreserved ovarian tissue transplanted

- Systematic review (not appropriate to include in
its entirety and checked for relevant primary
studies)

- Study type does not meet inclusion criteria

Survey

- Non-systematic review

- Non-systematic review

- No relevant outcomes reported

- No relevant outcomes reported

- Conference abstract
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2654-6

Bahadur, G, Ling, KL, Hart, R et al. (2002) Semen

quality and cryopreservation in adolescent cancer
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17(12): 3157-61
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- No primary outcome reported
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Code [Reason]

- No primary outcome reported

- Systematic review (not appropriate to include in
its entirety and checked for relevant primary
studies)
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Appendix K Research recommendations — full details

Research recommendations for review question: What is the success rate, and
which factors affect the outcome, of fertility preservation for children and
adults undergoing treatment for cancer and other conditions or situations
which are likely to impair their fertility?

1.1. Research recommendation

What is the safety and clinical and cost effectiveness of testicular tissue cryopreservation for
fertility preservation for prepubertal and peripubertal males undergoing medical treatment, or
have a medical condition, that is likely to impair their fertility?

1.2. Why this is important

There is evidence that sperm cryopreservation is a safe and effective fertility preservation
option for many people who are preparing to undergo treatment that is likely to impair their
fertility. However, this option is not always feasible, for example, in prepubertal males.
Testicular tissue retrieval is a relatively new and experimental technique and there is very
limited evidence, and none with longer-term follow-up, on the success rate of testicular tissue
retrieval in terms of live birth and clinical pregnancy rates.

1.3. Rationale for research recommendation

Table 11: Research recommendation rationale

Little is known about the safety and effectiveness of testicular
tissue retrieval and cryopreservation. However, if this fertility
preservation option was shown to be safe, effective and cost-
effective, it could offer an option for fertility preservation for those
who are unable to preserve sperm and otherwise may not be able
to conceive after receiving treatment that impairs their fertility

The previous version of the NICE guideline makes no
recommendations about testicular tissue cryopreservation.
However, if testicular tissue cryopreservation was shown to be
safe, effective and cost-effective, it would offer a fertility
preservation option to those who are unable to cryopreserve sperm

The outcome would affect the fertility preservation options provided
by the NHS

NHS England service specification for fertility preservation services
for service users with testicular tissue who are at high/very high risk
of infertility and endocrine failure and cannot store sperm

Very limited evidence on the safety of testicular tissue retrieval in
the pre- and peripubertal population, and no evidence on live birth
or clinical pregnancy rates using cryopreserved testicular tissue.

If testicular tissue fertility preservation could be offered by the NHS
it would be expected to have a positive impact on the equity of
access to fertility preservation

1.4. Modified PICO table

Table 12: Research recommendation modified PICO table

Prepubertal and peripubertal males with a medical indication for
fertility preservation (including conditions that require
chemotherapy, radiotherapy, and/or bone marrow transplantation,
and conditions or situations that require hormone treatment and/or
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FINAL

surgical intervention with the potential to harm fertility)
Testicular tissue cryopreservation for fertility preservation
N/A

e Proportion of participants from whom testicular tissue suitable for
preservation is obtained

o Proportion of participants who return to use stored testicular
tissue

e Live birth rate using stored testicular tissue
 Clinical pregnancy rate using stored testicular tissue

¢ Pregnancy loss (accounting for ectopic pregnancy, miscarriage,
stillbirth, and termination of pregnancy)

o Serious surgery-related adverse events (Clavien Dindo grades
22)

o Cost-effectiveness

Prospective case series with economic analysis
Long-term

Multi-centre study
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