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ABSTRACT

STUDY QUESTION: Can a core outcome set be developed through a global consensus to standardize outcome selection, collection,
comparison, and reporting in future male infertility trials?

SUMMARY ANSWER: A minimum dataset, known as a ‘core outcome set’, has been developed for randomized controlled trials
(RCTs) and systematic reviews evaluating potential interventions for male infertility.

WHAT IS KNOWN ALREADY: Numerous factors, including a failure to consider the perspectives of men with lived experiences of in-
fertility or their partners when developing and conducting RCTs can limit their clinical utility. Selection of outcomes, variations in
outcome definitions, and the selective reporting of outcomes based on statistical analysis make the results of infertility research
challenging to interpret, compare, and implement. For male infertility, this is further compounded by there being potentially three
participants, the male, their female partner, and any offspring born, all with outcomes to be reported. This has led to significant het-
erogeneity in trial design and reporting. While a core outcome set for general infertility trials has been developed, there is no such
outcome set for male infertility trials.

STUDY DESIGN, SIZE, DURATION: A two-round Delphi survey (334 participants from 39 countries) and consensus development
workshops (44 participants from 21 countries).

PARTICIPANTS/MATERIALS, SETTING, METHODS: Healthcare professionals, researchers, and men and women with infertility were
brought together in a transparent process using formal consensus science methods.

MAIN RESULTS AND THE ROLE OF CHANCE: The core outcome set for male infertility trials has been developed by the inclusion of
specific male-factor outcomes in addition to the general infertility core outcome set. These outcomes include assessment of semen
using the World Health Organization recommendations for semen analysis; viable intrauterine pregnancy confirmed by ultrasound
(accounting for singleton, twin, and higher multiple pregnancies); pregnancy loss (accounting for ectopic pregnancy, miscarriage,
stillbirth, and termination of pregnancy); live birth; gestational age at delivery; birthweight; neonatal mortality; and major congenital
anomaly. Although not a requirement as part of the core outcome set, other outcomes were identified as potentially useful in certain
study settings.

LIMITATIONS, REASONS FOR CAUTION: We used consensus development methods in this work, which have inherent limitations,
including the representativeness of the participant sample, Delphi survey attrition, and an arbitrary consensus threshold.

WIDER IMPLICATIONS OF THE FINDINGS: Embedding the core outcome set within RCTs and systematic reviews should ensure the
comprehensive selection, collection, and reporting of core outcomes, which are inconsistently reported at present. Research funding
bodies, the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) statement, and over 80 specialty journals,
including the Cochrane Gynaecology and Fertility Group, Fertility and Sterility and Human Reproduction, have committed to implement-
ing this core outcome set for male infertility trials.

STUDY FUNDING/COMPETING INTEREST(S): This work was funded by The Urology Foundation, Small Project Fund awarded to
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Norgine and Organon and has received research funding from Ferring and Merck, he also receives consultancy and travel support
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Introduction

Male infertility is recognized as a contributing factor in around
40-50% of couples struggling to conceive (Hull et al, 1985;
Thonneau et al, 1991, Agarwal et al, 2015; Tamrakar and
Bastakoti, 2019; Agarwal et al., 2021; Levine et al., 2023), and it is es-
timated that around 1 in 10 men are infertile (Winters and Walsh,
2014; Agarwal et al., 2015; Levine et al,, 2017; Cairo Consensus
Workshop Group, 2020; Levine et al., 2023). There is an urgent
need to evaluate the safety and efficacy of interventions to treat
male infertility through well-designed, well-conducted, and
reported randomized controlled trials (RCTs) (Kimmins et al.,
2024). Despite their robust design, RCTs are only as meaningful as
the outcomes they collect and report (Duffy et al., 2019b). A recent
systematic review of the 100 largest RCTs in male infertility pub-
lished in the last 10 years identified substantial heterogeneity in
outcome reporting and how these outcomes were measured and
defined (Rimmer et al., 2022b). This can lead to barriers in evaluat-
ing the efficacy of interventions to achieve their desired effect and
limit their implementation into clinical practice.

Examples of inconsistent outcome reporting in male infertility
trials include the pregnancy rate, reported by only 51/100 trials,
using 12 different definitions or no definition at all. The 12 defini-
tions varied greatly, from a serum human chorionic gonadotro-
phin hormone (hCG) >251U/1 to the presence of a gestational sac
on ultrasound scan (USS) to a viable foetus on transvaginal USS.
Another example would be live birth, reported by only 13/100 tri-
als and defined in two different ways or not at all.

Such variation allows researchers to selectively report favour-
able results based on statistical significance. Selective reporting of
outcomes based on statistical significance can result in overesti-
mating treatment efficacy and underestimating harm (Duffy et al.,
2019b). Evidence synthesis can be challenging without consistent
outcome selection, collection, and reporting, making comparisons
and combining these data within a meta-analysis impossible.

These issues can be addressed by developing a core outcome
set for RCTs and systematic reviews. A core outcome set repre-
sents a minimum collection of important outcomes and outcome
measures which have been developed using formal consensus
methods engaging healthcare professionals, researchers, and peo-
ple with fertility problems. Core outcomes should be routinely uti-
lized by researchers, collected in a standardized manner, and
reported consistently in the final publication (Khan, 2016).

Historically, research design has placed limited emphasis on
engaging with individuals experiencing fertility problems. This
lack of engagement may have inadvertently resulted in research-
ers prioritizing outcomes based on their own preferences.

In recent years, there has been increasing involvement of
patients and the wider public in the design and conduct of

research. This involvement is pivotal to shaping the development
of future core outcome sets and the design of RCTs.

While a core outcome set for general infertility trials has been
developed and has a focus predominantly on female infertility,
no such outcome set exists for male infertility (Duffy et al., 2021a,
b). While most RCTs have an individual receiving an intervention
and that individual is followed up and outcomes reported, male
infertility trials are unique in that they potentially include three
relevant participants: the male participant receiving an interven-
tion, their female partner providing gametes and/or carrying a
pregnancy and their potential offspring, for which all partici-
pants have potentially relevant outcomes. This highlights the
need for a patient-centred core outcome set to be developed spe-
cifically for male infertility RCTs.

Motivated by the desire to increase the quality and consis-
tency of future male infertility research, an international collabo-
ration of clinicians, researchers, and people with fertility
problems have been brought together to develop a core outcome
set for future infertility research.

Materials and methods

The study was prospectively registered with the Core Outcome
Measures in Effectiveness Trials (COMET) initiative, registration
number 1586. An international steering group, including health-
care professionals, researchers, and people with infertility, was
established. This steering group developed the study protocol to
conduct this work and undertook a systematic review to identify
the outcomes used in male infertility trials to advise on partici-
pant samples, data collection, and data analysis (Rimmer et al.,
2022a,b).

This male infertility core outcome set was developed in a
three-stage process using consensus science methods advocated
by the COMET initiative (Williamson et al., 2017). First, a system-
atic review of the 100 largest RCTs in male infertility trials in the
last ten years was conducted to identify the outcomes reported
and identify heterogeneity in outcome selection, reporting, or
definitions (Rimmer et al., 2022b). Data from the systematic re-
view were used to develop a protocol for guidance on how this
core outcome set would be developed and has previously been
published (Rimmer et al.,, 2022a). The expertise of the steering
group and past core outcome set development was also used to
guide the development of the protocol (Duffy et al., 2018).

A comprehensive inventory of outcomes was developed by
extracting primary and secondary outcomes from our systematic
review (Rimmer et al., 2022b). Lay definitions were developed for
individual outcomes and entered into a modified Delphi (Murphy
et al.,, 1998). A core outcome set for infertility research, with a
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Consensus Driven Core Outcomes for Infertility Research

Maternal Outcomes

Viable intrauterine pregnancy confirmed by ultrasound.

Accounting for singleton pregnancy, twin pregnancy, and
higher multiple pregnancy.

Pregnancy loss. Accounting for ectopic pregnancy,
miscarriage, stillbirth, and termination of pregnancy.

Live birth.

Gestational age at delivery.

Neonatal Outcomes Birth weight.

Neonatal mortality.

Major congenital anomaly.

$

General Infertility Core Outcome Set

Figure 1. Core outcome set for general infertility research.

focus on female infertility, has been developed, and it was pro-
posed these outcomes would be included in a male infertility out-
come set given the overlap with key outcomes such as pregnancy
and live birth (Fig. 1) (Duffy et al., 2021b). The outcomes of live
birth and gestational age at delivery were not included in the
Delphi survey as these have been clearly defined and selected in
past core outcome sets and would automatically be included in
this male infertility outcome set (Duffy et al., 2021a).

We sought to recruit key stakeholders, including healthcare
professionals, researchers, and men and women with fertility
problems. Healthcare professionals and researchers were
recruited through professional networks, the Core Outcomes in
Women's and Newborn Health initiative, and the Cochrane
Gynaecology and Fertility Group. Men and women with fertility
problems were recruited through Fertility Europe (www.fertili
tyeurope.eu/), Fertility Network UK (www.fertilitynetworkuk.org/),
Fertility New Zealand (www.fertilitynz.org.nz/), and Freya (www.
freyafertility.dk)—an association for people with fertility prob-
lems. Project dissemination and stakeholder engagement were
supported through social media campaigns.

The Delphi method does not depend on statistical power.
Working from its underlying principles, group error should de-
crease and the decision quality should increase as the number of
participants rises. Between 10 and 15 participants have been
demonstrated to yield sufficient results and assure validity in
past Delphi surveys (Murphy et al., 1998). Anticipating a 20% at-
trition rate, we aimed to recruit 18 participants from the three
stakeholder groups.

The modified Delphi method was delivered through sequen-
tial online surveys using Delphi survey software (Delphi
Manager, University of Liverpool, Liverpool, UK). In round one of
the survey, potential participants received a summary in plain
language, Delphi survey instructions, and an explanatory video
on the purpose of Delphi. Participants were invited to score indi-
vidual outcomes on a nine-point Likert scale, and they could
leave a category unscored if they did not wish to offer a score.
Before completing the survey, participants were able to suggest
additional outcomes.

After the round one survey closed, the scores for each out-
come were aggregated across individual stakeholder groups. The

percentage of participants scoring each outcome at every possi-
ble response from one to nine was calculated and tabulated for
individual stakeholder groups. The steering group considered ad-
ditional outcomes, and novel outcomes were entered into the
round two survey.

In round two, participants were asked to reflect on their scores
and the scores of other participants before rescoring each out-
come. Before completing the survey, participants could score ad-
ditional outcomes suggested by participants in the round one
survey. An outcome was considered to have reached a consensus
if more than 70% of each stakeholder group scored it as either 7,
8, or 9 (Rimmer et al., 2022a).

The steering group reviewed the results of the Delphi survey
in round two to determine whether a further round was required.
The steering group members concluded that it was unlikely that
a further round would identify additional consensus outcomes
based on the past core outcome set development (Duffy et al,,
2021a,b,c). Following the completion of the survey, online con-
sensus development meetings were arranged.

A modified nominal group technique was used to prioritize
consensus outcomes further. Stakeholders who had completed
both rounds of the Delphi survey were invited to participate. The
modified Nominal Group Technique does not depend on statisti-
cal power. In consultation with the steering group, we aimed to
recruit between 10 and 15 participants, as this number has
yielded sufficient results and assured validity in other settings
(Murphy et al., 1998).

At the beginning of the meeting, the results of the Delphi sur-
vey were reviewed. Potential core outcomes reaching the stan-
dardized consensus definition were entered into the process.
Outcomes which met the consensus criteria which were already
included in the Core Outcome Set for Infertility Trials were omit-
ted from discussions as these would be automatically included in
future male infertility trials (Fig. 1) (Duffy et al, 2021a,b).
Participants could enter other potential core outcomes that had
not reached the standardized consensus definition upon request.
Participants were invited to contribute their opinions on the pro-
posed outcomes to be included.

During the consensus meeting, discussions focused on the
outcomes to be included in the core outcome set. Following the
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consensus meetings, outcomes were divided into three initial
outcome categories: those (i) to be included in the final core out-
come set, (ii) on which some consensus was reached and which
may be advantageous to include in specific circumstances, and
(iif) that were not included.

Results

Our systematic review of the 100 largest RCTs in the past 10 years
developed an inventory of 79 outcomes. We combined different
definitions of a single outcome into a single definition, resulting
in 52 outcomes to be input into the Delphi. Outcomes were
grouped into nine domains, including semen analysis, pregnancy
outcomes, neonatal outcomes, maternal outcomes, lifestyle fac-
tors, clinical findings, operative and post-operative outcomes,
and additional suggested outcomes (Supplementary Table S1).

Round one of the Delphi survey received 334 responses from
individuals in 39 countries, including 267 healthcare professio-
nals, 36 researchers, and 31 people with fertility problems
(Table 1). Round two received 216 responses from individuals in
39 countries, including 164 healthcare professionals, 29 research-
ers, and 23 people with fertility problems (Table 1). In addition to
the 52 outcomes input into the Delphi in round one, following ad-
ditional suggested outcomes, a further 11 outcomes were entered
in round two, meaning a total of 63 outcomes were consid-
ered (Fig. 2).

The consensus development meetings were held after round 2
of the Delphi for North/South America, Africa/Europe, and Asia/
Australia. This included 24 healthcare professionals, 17 research-
ers, and 3 people with fertility problems from 21 countries.
Nineteen consensus outcomes were entered into the modified
Nominal Group Technique; outcomes that were included in the
core outcome set for general infertility trials were automatically
included in the core outcome set for male fertility trials.
Participants prioritized outcomes for inclusion in the core out-
come set for male infertility (Fig. 3). Although some outcomes
discussed were not entered into the final core outcome set,

Table 1. Delphi participant characteristics in rounds 1 and 2.

Round 1
n=334
Stakeholder group, n
Healthcare professionals 267
Researchers 36
Patients with infertility 31
Gender, n
Male 189
Female 144
Prefer not to say 1
Age (years), n
Under 29 19
30-39 100
40-49 103
50-59 68
Over 60 42
Prefer not to say 2
Geographical location, n
Africa 23
Asia 63
Australia and New Zealand 20
Europe 140
North America 41
South America 47

Prefer not to say 0

members of the consensus development meetings highlighted
they may be of utility in trials with a particular study design or
specific outcome (Fig. 4). These outcomes included chromosomal
abnormalities, ejaculatory and sexual dysfunction, testicular at-
rophy and testicular volume, as well as serum quantification of
testosterone and follicle-stimulating hormone (FSH).

Discussion

We sought to develop a core outcome set for male infertility re-
search using formal consensus science methods. In this study,
an international collaboration of healthcare professionals,
researchers, and people with fertility problems have developed a
core outcome set that should be used to standardize outcome se-
lection, collection, and reporting in male infertility RCTs and sys-
tematic reviews.

To our knowledge, this is the first core outcome set developed
focusing on male infertility trials and follows on from similar ini-
tiatives such as the ‘Addressing male patients with hypogonad-
ism and/or infertility owing to altered, idiopathic testicular
function’ (APHRODITE) criteria (Esteves et al., 2024). We used our
systematic review of the 100 largest RCTs in male infertility con-
ducted in the last 10years to develop a comprehensive inventory
of outcomes to be considered in our Delphi. From these, 20 indi-
vidual outcomes were identified (Fig. 3) and have been defined in
a previous consensus statement or using the WHO semen analy-
sis manual (Duffy et al., 2020; World Health Organization, 2021).
These related to paternal, maternal, and neonatal outcomes that
should be assessed, collected, and reported.

The COMET initiative has published guidance on the stand-
ards expected when developing a core outcome set (Kirkham
et al., 2017). The outcome set reported in this study meets these
standards. With 334 participants from 39 countries participating
in the Delphi survey and 44 participants from 21 countries partic-
ipating in the consensus development meeting, the global partici-
pation achieved in this study should secure the generalizability
of the results across diverse research settings.

Consensus
Round 2 Withdrawals development meeting
n=216 n=118 n=44

164 103 24
29 7 17
23 8 3
132 57 33
83 61 11

1 0 0

15 4 0

66 34 8

61 42 19
44 24 13
30 12 4

0 2 0

14 9 1
47 16 9

12 8 3

86 54 20
31 10 5

26 21 6

0 0 0
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Systematic Review

79 potential outcomes

Delphi Round 1

!

267 Healthcare professionals
36 Researchers
31 People with fertility problems

Delphi Round 2

52 potential outcomes when duplicate
outcomes were combined

11 additional suggested outcomes

l

164 Healthcare professionals
29 Researchers
23 People with fertility problems

Consensus Meeting

63 potential outcomes

24 Healthcare professionals
17 Researchers
3 People with fertility problems

Final Consensus

19 potential outcomes

A core outcome set for male infertility research

Figure 2. Flowchart of participants and outcomes.

In addition to healthcare professionals and researchers, this
study included people with fertility problems as steering group
members and participants. As participants, they shared their
views regarding the importance of potential core outcomes dur-
ing the Delphi survey and participated in the consensus develop-
ment meeting. This contribution should ensure the final core
outcome set holds the necessary reach and relevance to men
with infertility.

The core outcome set for infertility research was the basis of
this core outcome set for male infertility research (Duffy et al.,
2021b). Through an independent Delphi process, we identified
the same core outcomes, including viable intrauterine preg-
nancy, pregnancy loss, and neonatal morbidity, which validate
the inclusion of these outcomes and the process undertaken in
developing a male infertility core outcome set.

While this study has established a core outcome set for male
infertility, different definitions exist for individual core out-
comes. Previous consensus work as part of the Core Outcome
Measures in Infertility Trials (COMMIT) initiative has developed
standardized definitions, using formal consensus development
methods, for many of the outcomes included in this outcome set
(Dufty et al., 2021c). The outcomes for which a COMMIT-led defi-
nition has not been developed include those identified as part of
the World Health Organization (WHO) recommendations for se-
men analysis. These eight criteria include semen volume, pH,
sperm concentration, total sperm number, total motility, pro-
gressive motility, vitality, and sperm morphology. Their defini-
tion and measurement are defined in the 6th edition of the WHO
laboratory manual for examining and processing of human se-
men (World Health Organization, 2021). Guidance on how semen
analysis should be undertaken and laboratory standards to be
followed are outlined by the International Organization for
Standardization guidance on the minimum requirements for

equipment and test methods for basic semen analysis

(International Organization for Standardization, 2021). As such,
no additional consensus or definition development was under-
taken. During the consensus development meeting, it was de-
cided that as the WHO laboratory manual for examining and
processing human semen is updated, this updated set of defini-
tions and assessment criteria should be used in future trials to
harmonize outcome reporting across future studies (World
Health Organization, 2021).

Hormonal outcomes, including FSH and testosterone concen-
tration, were discussed during consensus development. Still, a
consensus was not reached, so they were not included in the fi-
nal core outcome set. This is in contrast to the American
Urological Association and American Society for Reproductive
Medicine guidance on the diagnosis and treatment of Infertility
in men (Schlegel et al., 2021a,b). This may be due to an imbalance
in survey responders between specialists for male infertility com-
pared to general fertility specialists, potentially reflecting a
global disparity in education, research, and clinical care focusing
on males. While reproductive care in females has been developed
and available for over a century, diagnoses and therapies tar-
geted to the male are a relatively recent development. The find-
ings of this study should not be taken to confirm that what was
not included in the outcome set ought to be omitted from future
studies. Rather, it highlights that more attention must be paid to
male reproduction in research, education, and care.

Other outcomes were not included, not due to a lack of impor-
tance or them not being required as core outcomes, but due to a
lack of reliable and reproducible tools to assess them. Examples
include erectile and sexual dysfunction, potentially key out-
comes to be considered for interventions in men with erectile
dysfunction. However, wider use and ongoing validation of tools
such as the Sexual Health Inventory for Men and Erection
Hardness Tool may facilitate the inclusion of sexual dysfunction
in future studies (Mulhall et al., 2007; Ramanathan et al., 2007).
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Consensus Driven Core Outcomes for Male Infertility Research

Paternal Outcomes

World Health Organisation Semen Analysis

Including semen volume, pH, sperm concentration, total
sperm number, total motility, progressive motility, vitality,
sperm morphology.

Maternal Outcomes

Viable intrauterine pregnancy confirmed by ultrasound.

Including: singleton pregnancy, twin pregnancy, and
higher multiple pregnancy.

Pregnancy loss. Including ectopic pregnancy, miscarriage,
stillbirth, and termination of pregnancy.

Live birth.

Gestational age at delivery.

Neonatal Outcomes Birth weight.

Neonatal mortality.

Major congenital anomaly.

g

Male Infertility Core Outcome Set

Figure 3. Core outcome set for male infertility research.

In addition, there is a paucity of evidence regarding the consis-
tency of patient-reported outcomes in both sexual and erectile
dysfunction (Althof, 2016; Chang et al., 2019). Another outcome
considered but not included was testicular volume. There are dif-
ferences in practice globally regarding how this is measured and
assessed, including orchidometers, beads and callipers, and USS
assessments of testicular volume (Sakamoto et al., 2007). There is
also potential inter-observer variation in using both the orchid-
ometer and USS assessment, with three different formulas being
used in conjunction with USS assessments to calculate testicular
volume (Hsieh et al.,, 2009; Oehme et al., 2018; Ogundoyin and
Atalabi, 2018).

Strengths and limitations

This consensus study is not without limitations. The representa-
tiveness of the study’s participants should be considered. When
considering the Delphi survey, we identified a higher response rate
from European participants than from other geographical locations
(n=140/334, 42%). To participate in the Delphi survey, English pro-
ficiency, a computer or mobile phone, and internet access were re-
quired, which may impact the accessibility of this survey to some
potential participants. The overrepresentation of European partici-
pants may have influenced which outcomes were prioritized.
Ongoing work is needed to build engagement from other geographi-
cal regions in future clinical trial design and conduct.

Despite the production of several core outcome sets, including
those of the COMMIT initiative, there remains some uncertainty
in the methodology for their development (Duffy and McManus,
2016; Williamson et al., 2017; Duffy et al., 2019a). The optimal
approach to selecting participants, structuring interactions, and

methods of synthesizing individual judgments are unclear
(Murphy et al., 1998). To address this issue, based on the success
of past core outcome set development, we followed the same
methodology employed to develop this outcome set. Further re-
search is required to inform future core outcome set develop-
ment (Williamson et al., 2017).

The attrition rate of Delphi was 36%, which is comparable to
other core outcome development studies (Duffy et al., 2017; Al
Wattar et al., 2020). It may have been possible to reduce attrition
by reducing the survey length; for example, limiting the out-
comes entered into the Delphi survey, removing outcomes which
reached consensus in subsequent survey rounds, or reducing the
number of survey rounds. However, attrition needed to be bal-
anced with the requirement to enter a comprehensive list of po-
tential core outcomes into the Delphi survey and for participants
to be able to reflect on and rescore individual outcomes in rela-
tion to each other.

Many international initiatives, professional societies, and col-
leagues have advocated for collecting and reporting core out-
comes, including live birth, pregnancy loss, and adverse events
(Barnhart, 2014; Harbin Consensus Conference Workshop Group
et al., 2014; The Core Outcomes in Women'’s Health Initiative,
2014; Butcher et al., 2022). Despite the clear articulation of their
importance, poor reporting persists, with only one-third of infer-
tility trials reporting live births (Wilkinson et al., 2016). The term
male infertility has been defined by numerous specialist societies
and resulted in similar but distinct definitions being used
(Schlegel et al., 2021a,b; Romualdi et al., 2023; Salonia et al., 2024).
It is not anticipated that these differences in how male infertility
is defined will impact recruitment to future studies.
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Outcome n=25

Sperm concentration - the amount
of sperm present in each millilitre of
a semen sample

Sperm count - the number of sperm
that are present in an ejaculate
Sperm motility - the proportion of
sperm which can move forward or
have forward motion and is an
indication as to the sperm's ability
to travel within the female
reproductive tract to fertilise an
oocyte

Motile sperm count - the number of
moving sperm in an ejaculate

Spontaneous pregnancy - a woman
becoming pregnant without any
medical intervention

Intrauterine pregnancy confirmed
by ultrasound - ultrasound scan
showing a pregnancy within the
uterus

Singleton pregnancy - when one
baby growing inside the womb
Early pregnancy loss - a
miscarriage occurring during the
first 12 weeks of pregnancy
Neonatal mortality - babies that die
in the first 28 days of life
Chromosomal anomalies - where is
an error in the genetic make up,
usually leading to a birth defect or
disorder

Structural malformations - a baby
that is born with an abnormality in
part of its body such as the heart or
spine

Ejaculatory dysfunction - unable to
ejaculate during intercourse or
masturbation

Testicular atrophy - shrinkage of
the testicle

FSH (Male) Exclude

Europe/Africa

North/South
America (n=11

AsialAustralia

n=8 Comments

Important to
include the
methodology
used when
conducting
the WHO
semen
analysis.

Exclude as
this didn’t
reach
consensus.

Include - use ART
conceived / non-
ART conceived

Exclude

Challenging
and
expensive to
implement.

No good
definition or
assessment
tool.

No good
definition or
assessment
tool for this or
testicular
volume.
FSH/

Include Exclude

Testosterone Exclude

testosterone
may be of
use in certain
studies but
are not
essential.

Include Exclude

WHO — The WHO manual, the 6™ edition of the WHO laboratory manual for examining and processing human semen (World

Health Organization, 2021).

Green - outcomes where a consensus was reached and should be included in the core outcome set.

Yellow — outcomes where a consensus was not reached.

Red - outcomes where a consensus was reached and should not be included in the core outcome set.

Figure 4. Summary of consensus meeting discussions. WHO—The WHO manual, the 6th edition of the WHO laboratory manual for examining and
processing human semen (World Health Organization, 2021). Green—outcomes where a consensus was reached and should be included in the core
outcome set. Yellow—outcomes where a consensus was not reached. Red—outcomes where a consensus was reached and should not be included in

the core outcome set.

Implementing a core outcome set for male
infertility research

The COMMIT initiative has developed a strategic plan, in consul-
tation with a broad range of stakeholders across the research
pipeline, to utilize available enablers to secure the routine selec-
tion, collection, and reporting of core outcomes in future fertility

research (Devall et al., 2020). In addition to researchers, funding
bodies are increasingly advocating for the use of core outcome
sets within the research they fund. It is considered good practice
for researchers planning RCTs to follow the Standard Protocol
Item: Recommendations for Interventional Trials (SPIRIT) state-
ment, which outlines the scientific, ethical, and administrative
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elements that should be incorporated into clinical trial protocols
(Chan et al, 2013). The SPIRIT statement specifically recom-
mends the collection and reporting of core outcomes.

The Core Outcomes in Women'’s Health (CROWN) Initiative
was supported by over 80 specialty journals, including the
Cochrane Gynaecology and Fertility Group, Fertility and Sterility
and Human Reproduction, which have resolved to implement this
core outcome set (The Core Outcomes in Women's Health
Initiative, 2014). CROWN initiative journals will advise research-
ers to report the core outcome set for infertility within trial
reports and offer conclusions based on these outcomes. Where
core outcome sets have not been collected, the researchers will
be asked to report this deficiency and its implications for their
findings. The Cochrane Gynaecology and Fertility Group has pub-
lished over 100 systematic reviews evaluating potential treat-
ments for infertility and has committed to implementing the
core outcome set for infertility when new and updated reviews
are being prepared. Secondary research, including pairwise
meta-analyses, individual participant data meta-analyses, and
network meta-analyses, will be more influential when infertility
and male infertility routinely collect and report
core outcomes.

The COMMIT initiative has committed to further research to
assess the uptake and implementation of the core outcome set
for infertility (COMMIT-Implementation). Objectively demon-
strating the uptake of the core outcome set for infertility is im-
portant to quantify its contribution to improving the value of
future research. Assessing the uptake of the core outcome set
will be undertaken by examining registry records, published pro-
tocols, RCTs, and systematic reviews and undertaking a citation
analysis. Further research is planned to examine and understand
why researchers do and do not implement the core outcome set
for infertility (Li et al., 2025). By identifying perceived barriers to
implementation, strategies informed by implementation science
will be developed to limit and hopefully overcome these barriers.

In summary, this study used formal consensus methods to de-
velop a core outcome set for future RCTs and systematic reviews
evaluating potential treatments for male infertility. The core out-
come set reported in this study is intended to be used across tri-
als evaluating a broad range of potential fertility treatments with
a focus on male infertility.

Using this comprehensive outcome set, and other COMMIT
outcome sets, should reduce research waste across future fertil-
ity research. Embedding the core outcome set within future male
infertility research will help to advance the quality and consis-
tency of research informing clinical practice and enhance the
care that people with infertility receive. The development and
uptake of this core outcome set can transform male infertility re-
search by improving transparency, reducing heterogeneity, and
ultimately guiding clinical decision-making grounded in stan-
dardized, patient-relevant outcomes.

trials

Conclusion

This global consensus represents a significant step forward in
harmonizing outcome reporting for male infertility trials and sys-
tematic reviews, enhancing both research quality and clinical
translation for men and their partners worldwide.
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