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Study Question: Can consensus definitions for the core outcome set for infertility be identified in order to recommend a standardized
approach to reporting?
Summary Answer: Consensus definitions for individual core outcomes, contextual statements, and a standardized reporting table have
been developed.
What is Known Already: Different definitions exist for individual core outcomes for infertility. This variation increases the opportu-
nities for researchers to engage with selective outcome reporting, which undermines secondary research and compromises clinical prac-
tice guideline development.
Study Design, Size, Duration: Potential definitions were identified by a systematic review of definition development initiatives and
clinical practice guidelines and by reviewing Cochrane Gynaecology and Fertility Group guidelines. These definitions were discussed in
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a face-to-face consensus development meeting, which agreed consensus definitions. A standardized approach to reporting was also
developed as part of the process.
Participants/Materials, Setting, Methods: Healthcare professionals, researchers, and people with fertility problems were brought
together in an open and transparent process using formal consensus development methods.
Main Results and the Role of Chance: Forty-four potential definitions were inventoried across four definition development initia-
tives, including the Harbin Consensus Conference Workshop Group and International Committee for Monitoring Assisted Reproductive
Technologies, 12 clinical practice guidelines, and Cochrane Gynaecology and Fertility Group guidelines. Twenty-seven participants,
from 11 countries, contributed to the consensus development meeting. Consensus definitions were successfully developed for all
core outcomes. Specific recommendations were made to improve reporting.
Limitations, Reasons for Caution: We used consensus development methods, which have inherent limitations. There was limited rep-
resentation from low- and middle-income countries.
Wider Implications of the Findings: Aminimum data set should assist researchers in populating protocols, case report forms, and other
data collection tools. The generic reporting table should provide clear guidance to researchers and improve the reporting of their results
within journal publications and conference presentations. Research funding bodies, the Standard Protocol Items: Recommendations for
Interventional Trials statement, and over 80 specialty journals have committed to implementing this core outcome set.
Study Funding/Competing Interest(s): This research was funded by the Catalyst Fund, Royal Society of New Zealand, Auckland Med-
ical Research Fund, and Maurice and Phyllis Paykel Trust. Siladitya Bhattacharya reports being the Editor-in-Chief of Human
Reproduction Open and an editor of the Cochrane Gynaecology and Fertility group. Hans Evers reports being the Editor Emeritus of
Human Reproduction. Richard Legro reports consultancy fees from Abbvie, Bayer, Ferring, Fractyl, Insud Pharma and Kindex and
research sponsorship from Guerbet and Hass Avocado Board. Ben Mol reports consultancy fees from Guerbet, iGenomix, Merck,
Merck KGaA and ObsEva. Craig Niederberger reports being the Editor-in-Chief of Fertility and Sterility and Section Editor of the
Journal of Urology, research sponsorship from Ferring, and a financial interest in NexHand. Ernest Ng reports research sponsorship
from Merck. Annika Strandell reports consultancy fees from Guerbet. Jack Wilkinson reports being a statistical editor for the
Cochrane Gynaecology and Fertility group. Andy Vail reports that he is a Statistical Editor of the Cochrane Gynaecology & Fertility
Review Group and of the journal Reproduction. His employing institution has received payment from HFEA for his advice on
review of research evidence to inform their ‘traffic light’ system for infertility treatment ‘add-ons'. Lan Vuong reports consultancy
and conference fees from Ferring, Merck and Merck Sharp and Dohme. The remaining authors declare no competing interests in
relation to the work presented. All authors have completed the disclosure form.
Trial Registration Number: Core OutcomeMeasures in Effectiveness Trials Initiative: 1023. (Fertil Steril� 2021;115:201–12.�2020 by
American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.
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INTRODUCTION

Randomized controlled trials (RCT) evaluating potential treat-

ments for infertility have reported many different outcomes

(42). Such variation contributes to challenges in comparing,

contrasting, and combining individual trials, limiting the use-

fulness of research to inform clinical practice (14). The devel-

opment, dissemination, and implementation of a minimum

data set, known as a core outcome set, will help to standardize

outcome selection, collection, and reporting across future

infertility research.

A core outcome set for infertility (Fig. 1) has been devel-

oped (16). However, there are inconsistencies in how individ-

ual core outcomes are currently defined by fertility trials. For

example, definitions of live birth include a viable fetus after

24 weeks of gestation, pregnancy continuation beyond 28

weeks of gestation, and delivery of a living baby (41). Such

variationmakes it possible for researchers to selectively report

their results based on statistical significance. For example, re-

searchers can undertake multiple statistical analyses at

different gestational thresholds for live birth and selectively

report the most favorable result.

There are unique challenges when reporting the results of

infertility research because of themultistagenature of the treat-

ment, particularly in the context of IVF (41). Multiple clinical

and procedural events canoccur during treatment. These events

can be reported in subgroups containing only those patients

who reach a certain milestone, for example, oocyte retrieval,

embryo transfer, and implantation. When reporting individual

core outcomes there could be many denominators available.

This enables researchers to undertake multiple analyses using

different denominators and selectively report results.

The variation in definitions and poor reporting practices

makes comparing and combining individual RCTs challenging.

When these practices are common, it is likely the benefits of

fertility treatments are being overestimated and the harms of

treatments are being underestimated (14). This undermines sec-

ondary research, including individual patient data (IPD) meta-

analysis and network meta-analysis, and compromises clinical

practice guideline development. Standardizing definitions and

improving reporting for individual core outcomes creates an

opportunity to develop additional consistency in future infer-

tility trials and ensure that secondary research can be under-

taken prospectively, efficiently, and harmoniously (11).

No guidelines have established recommendations

regarding the development of consensus definitions and re-

porting guidelines for individual core outcomes (44). Outside

the context of core outcome set development, the Harbin

Consensus Conference Workshop has developed a standard-

ized definition for live birth (36) and the International Com-

mittee for Monitoring Assisted Reproductive Technologies

(ICMART) has standardized definitions related to infertility

and ART (46).

Motivated by the desire to maximize the potential of

infertility research to inform clinical practice, an international
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collaboration co0ordinated by the Cochrane Gynaecology

and Fertility Group, has brought health care professionals, re-

searchers, and people with infertility together to standardize

definitions for the core outcome set for infertility.

MATERIALS AND METHODS

The study was prospectively registered with the Core Outcome

Measures in Effectiveness Trials (COMET) initiative, registra-

tion number 1023. An international steering group, including

health care professionals, researchers, and people with

fertility problems, was established to provide a perspective

to inform key methodological decisions.

The important work of the Harbin Consensus Conference

Working Group and ICMART is complementary to this study.

A protocol describing the study’s consensus methods has

been published (13). The protocol was developed with refer-

ence to the COMET initiative handbook (44). The protocol

was also informed by a systematic review of registered, pro-

gressing, and completed core outcome sets relevant to

women’s and newborn health (12) and the experiences of

steering group members involved in other core outcome set

development studies (20, 24, 25, 39, 40).

Potential definitions for individual core outcomeswere ex-

tracted from definition development initiatives and national

and international clinical practice guidelines and by reviewing

the Cochrane Gynaecology and Fertility Group’s standardized

guidance for infertility reviews. A systematic review was un-

dertaken searching the COMET initiative register to identify

definition development initiatives relevant to infertility

research, from inception to October 2018. Clinical practice

guidelines relevant to infertility were identified by searching

bibliographical databases, including Embase, MEDLINE, and

Pubmed, from inception to October 2018. The Cochrane Gy-

naecology and FertilityGroup provided access to their editorial

policy, which describes their standardized approach to the se-

lection of outcomes and definitions across Cochrane reviews

evaluating potential fertility treatments. Using a pilot-tested

and standardized data extraction form, definitions were ex-

tracted verbatim from all sources. An inventorywas developed

by organizing potential definitions within an organizational

framework (Supplementary Fig. S1). Steering group members

with expertise in statistics and research methodology prepared

discussion points related to the analysis and reporting of the

core outcome set. The inventory and discussion points were

discussed during a face-to-face consensus development

meeting held in Auckland, New Zealand.

The consensus development conference is a formal

consensus development method developed by the US Na-

tional Institutes of Health and has been used to reach

consensus for definitions, clinical practice recommendations,

and professional competencies (18). The consensus method

was developed to include aspects of judicial decision-

making, scientific conferences, and the town hall meeting.

Participants hear evidence on which they will later deliberate

and are able to ask questions as the evidence is presented. The

chairperson is responsible for directing the discussion. The

group discussion follows an informal format.

Healthcare professionals, researchers, and people with

fertility problems who had participated in the Delphi survey,

which informed the development of the core outcome set

for infertility, were invited to participate (16). The study aimed

to recruit between 10 and 15 participants, as this number has

yielded sufficient results and assured validity in other studies

(31).

Before starting the meeting, participants provided demo-

graphic details. The group discussion followed an informal

format with the chairperson providing direction. Each core

outcome was discussed in turn. Potential definitions were dis-

played within the definition hierarchy. Each participant was

asked to contribute their opinions. Participants were encour-

aged to suggest other potential definitions or reformulate in-

dividual definitions to improve clarity or comprehension.

Although the group was encouraged to reach consensus,

FIGURE 1

Viable intrauterine pregnancy confirmed by ultrasound. Reporting singleton pregnancy,

twin pregnancy, and higher multiple pregnancy.

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

pregnancy

Live birth.

Gestational age at delivery.

Birthweight.

Neonatal mortality.

Major congenital anomaly.

* When applicable → time to pregnancy leading to live birth.

A core outcome set for future infertility research.
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members were able to express minority or alternative views

when consensus could not be achieved. Participants were

encouraged to agree contextual statements to highlight

important methodological issues which would need to be

considered when reporting individual core outcomes. Partic-

ipants also developed consensus guidance regarding statisti-

cal analysis and a reporting table.

RESULTS

Potential definitions were inventoried across four definition

development initiatives, including the Brighton Collaboration

(5), Harbin Consensus Conference Workshop Group, ICMART,

and World Health Organization (WHO) (45), 12 clinical prac-

tice guidelines (1–4, 22, 23, 26–28, 32–34), and the

standardized methods advocated by the Cochrane

Gynaecology and Fertility Group for the preparation of

systematic reviews evaluating potential fertility treatments.

Forty-four potential definitions were discussed during the

consensus development meeting. Twenty-seven participants,

including 14 healthcare professionals, seven researchers, and

six people with fertility problems, from 11 countries, partici-

pated in the consensus development meeting (Table 1).

Live birth

When considering live birth, participants noted the Improving

the reporting of clinical trials of infertility treatments

(IMPRINT) statement recommended a gestational age

threshold of 20 completed weeks. This statement was specif-

ically developed to improve outcome reporting in infertility

trials by modifying the Consolidated Standards of Reporting

Trials (CONSORT) statement (30). Given this context, partici-

pants agreed the IMPRINT gestational threshold should be

recommended to ensure consistency across comparable ini-

tiatives standardizing outcome reporting in RCT (Table 2).

When considering the reporting of live birth, participants

recommended twin and higher multiple births should be re-

ported as a single live birth event (Table 3). This will ensure

treatments which increase twin and higher multiple births

are not favored. The participants agreed that the summary ef-

fect size estimate and 95% CI should be calculated for live

birth events only, and recommended the number of partici-

pants randomized as the most appropriate denominator. In

addition to reporting live birth events, singleton, twin, and

higher multiple births should be reported narratively. When

calculating the corresponding percentages for live birth

events and singleton, twin, and higher multiple births, the

number of participants randomized is the recommended

denominator.

Carefully selecting an appropriate denominator will avoid

common issues associated with the analyses of data arising

from infertility trials, particularly for studies related to ART.

These issues are discussed in detail within the discussion.

Viable intrauterine pregnancy confirmed by
ultrasound

Participants agreed a consensus definition, which included

visualization of a heartbeat. Participants discussed the re-

porting of twin and higher multiple pregnancies and rec-

ommended they should be reported as a single pregnancy

event. The effect size estimate and 95% CI should be calcu-

lated for pregnancy events only. Participants concluded

that it was also important for singleton, twin, and higher

multiple pregnancy to be routinely reported. When calcu-

lating the corresponding percentages for pregnancy events

and singleton, twin, and higher multiple pregnancies, the

number of participants randomized is the denominator

which should be used.

Participants discussed the importance of embedding RCT

within routine clinical practice and were reluctant to insist

upon mandatory urinary or serum beta-hCG testing or ultra-

sonographic examinations in addition to routine care. The

variation in routine ultrasonographic examination between

countries was discussed, for example routine ultrasound

scans are performed between 6 and 8 weeks in the USA, be-

tween 11 and 13 weeks in the UK, and following 16 weeks

in The Netherlands. Following the discussion, a contextual

statement was recommended to ensure researchers consis-

tently reported the gestation at which the ultrasonographic

examination diagnosing viable intrauterine pregnancy was

performed.

Pregnancy loss

Ectopic pregnancy. Following discussion, consensus was

reached to adopt the ICMART definition of ectopic pregnancy

Miscarriage. Participants discussed the WHO’s definition for

miscarriage and observed this definition was the most widely

used within an international context. The definition includes

a gestational age threshold of 20 completed weeks. They

observed such a threshold would correlate well with the

TABLE 1

Participant characteristics.

Participants n[27

Stakeholder group, n
Health professionals 14
Researchers 7
People with fertility problems 6
Gender, n
Male 12
Female 15
Age (years), n
Under 29 1
30 to 39 6
40 to 49 3
50 to 59 9
Over 60 5
Prefer not to say 3
Geographical location, n
Africa 0
Asia 3
Australia and New Zealand 9
Europe 12
North America 3
South America 0

Duffy. Core outcome definitions and reporting. Fertil Steril 2020.
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TABLE 2

Standardized definitions for the core outcome set for infertility.

Viable intrauterine pregnancy
confirmed by ultrasound

A pregnancy diagnosed by ultrasonographic
examination of at least one fetus with a discernible
heartbeat.

� Researchers should report at which gestation the
ultrasound examination was performed.

� Pregnancies are counted as pregnancy events, for
example, a twin pregnancy is counted as one preg-
nancy event.

� Effect size estimates and 95% confidence interval
should be reported for pregnancy events. The de-
nominator should be per participant randomized.

� Singleton, twin, and higher multiple pregnancy
should be reported separately.

Pregnancy loss � When considering twin and higher multiple
pregnancies, pregnancy loss should be explicitly
accounted for.

Ectopic pregnancy A pregnancy outside the uterine cavity, diagnosed by
ultrasound, surgical visualization, or
histopathology.

Miscarriage The spontaneous loss of an intrauterine pregnancy
prior to 20 completed weeks of gestational age.

� Miscarriage should be reported after a viable preg-
nancy has been confirmed by ultrasound.

Stillbirth The death of a fetus prior to the complete expulsion or
extraction from its mother after 20 completed
weeks of gestational age. The death is determined
by the fact that, after such separation, the fetus
does not breathe or show any other evidence of
life, such as heartbeat, umbilical cord pulsation, or
definite movement of voluntary muscles.

� When considering stillbirth involving twins and
higher multiple births they should be reported as a
single event.

Termination of pregnancy Intentional loss of an intrauterine pregnancy, through
intervention by medical, surgical or unspecified
means.

� Selective embryo or fetal reduction should be
reported.

Live birth The complete expulsion or extraction from awoman of
a product of fertilization, after 20 completed
weeks of gestational age; which, after such
separation, breathes or shows any other evidence
of life, such as heart beat, umbilical cord pulsation
or definite movement of voluntary muscles,
irrespective of whether the umbilical cord has been
cut or the placenta is attached. A birth weight of
350 grams ormore can be used if gestational age is
unknown.

� Live births are counted as birth events, for example,
twin live birth is counted as one live birth event.

� Effect size estimates and 95% confidence interval
should be reported for live birth events. The de-
nominator should be per participant randomized.

� Singletons, twin, and higher multiple births should
be reported separately.

Gestational age at birth The age of a fetus is calculated by the best obstetric
estimate determined by assessments which may
include early ultrasound, and the date of the last
menstrual period, and / or perinatal details. In the
case of assisted reproductive techniques, it is
calculated by adding 14 days to the number of
completed weeks since fertilization.

� The gestational age of both live births and stillbirths
should be reported.

� Gestational age at birth should be reported as a
median and interquartile range. Reporting themean
and standard deviation in addition would support
future meta-analysis.

Birthweight Birth weight should be collected within 24 hours of
birth and assessed using a calibrated electronic
scale with ten-gram resolution.

� The birthweight of singletons, twins, and higher
multiples should be reported separately.

� Birthweight for each newborn infant of the multiple
birth set should be reported.

� Birthweight should not be adjusted for gestational
age.

� The birthweight of stillbirths should be reported.
Neonatal mortality Death of a live born baby within 28 days of birth. This

can be sub-divided into early neonatal mortality, if
death occurs in the first seven days after birth and
late neonatal, if death occurs between eight and
28 days after birth.

� Mortality related to preterm infants should be
collected up to 28 days beyond their estimated due
date.

� If a member of a multiple birth set dies in the
neonatal period this should be explicitly reported.

Major congenital anomaly Structural, functional, and genetic anomalies, that
occur during pregnancy, and identified
antenatally, at birth, or later in life, and require
surgical repair of a defect, or are visually evident, or
are life-threatening, or cause death.

� Major congenital anomalies should be classified
using a standardized taxonomy.

� Major congenital anomaly should be reported as an
infant with at least one major congenital anomaly
detected.

� If a major congenital anomaly is identified in a
member of a multiple set this should be explicitly
reported.

Duffy. Core outcome definitions and reporting. Fertil Steril 2020.
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IMPRINT statement’s definition of live birth, which was pre-

viously adopted. Participants unanimously agreed to modify

the ICMART definition of late fetal loss to include an esti-

mated gestational age threshold of 20 completed weeks.

Within the context of this core outcome set, participants rec-

ommended miscarriage should only be reported after a viable

pregnancy has been confirmed by ultrasound.

Stillbirth. Participants discussed the variety of contextual

factors including local cultural influences, legislative frame-

work, and national and international reporting requirements,

which would influence the different gestational age thresh-

olds incorporated in different definitions of stillbirth. They

highlighted the importance of accounting for all pregnancy

losses and the gestational age threshold for stillbirth would

need to consider the threshold already agreed for miscarriage.

Participants unanimously agreed to modify the ICMART defi-

nition to include a gestational age threshold of 20 completed

weeks with an appropriate adjustment for birthweight. When

considering stillbirth involving twins and higher multiple

pregnancies, participants recommended they should be re-

ported as a single event.

Termination of pregnancy. Following discussion, consensus

was reached to adopt the ICMART definition of termination

of pregnancy. Participants noted the importance of reporting

selective embryo or fetal reduction.

Participants discussed the reporting of pregnancy loss

and recommended ectopic pregnancies, miscarriages, still-

births, and terminations of pregnancy should be reported

numerically. Percentages and effect size estimates should

not be reported. When considering twin and higher multi-

ple pregnancies, participants recommended pregnancy los-

ses should be accounted for within the footnotes of the

reporting table and summarized narratively within the

study report.

Gestational age at delivery

Following discussion, consensus was reached to adopt the IC-

MART definition of gestational age. Participants recommen-

ded that gestational age at delivery should be reported for

both live births and stillbirths. Participants agreed gestational

age at delivery should be reported as the median and inter-

quartile range. An effect size estimate should not be reported.

Participants recommended that researchers should be encour-

aged to report the mean and SD within the reporting table

footnote to support future meta-analysis.

Birthweight

Participants noted the measurement of birthweight as being

well characterized. Participants noted best practice recom-

mendations, which recommend collecting birthweight within

24 hours of birth and using a calibrated electronic scale with

10-gram resolution. If there is limited availability of correctly

calibrated electronic scales, the type of scale and its calibra-

tion should be clearly reported. Participants recommended

birthweight should not be adjusted for gestational age. Partic-

ipants agreed birthweight, reported as a mean and SD, should

be recorded separately for singleton, twin, and higher multi-

ple infants. The birthweight for each infant of a multiple birth

set should be reported.

Neonatal mortality

Participants noted the consistent use of the WHO definition

for neonatal mortality across definition development initia-

tives, including ICMART, international and national guide-

lines, and Cochrane systematic reviews. A contextual

statement was agreed to ensure researchers report anymortal-

ity of preterm infants up to 28 days beyond their estimated

due date. Participants agreed neonatal mortality should be re-

ported numerically. Percentages and effect size estimates

should not be reported. If a member of a multiple birth set

dies in the neonatal period this should be stated within the re-

porting table footnote and summarized narratively within the

study report.

Major congenital anomaly

Participants discussed how congenital anomalies varied in

severity, with severe anomalies impacting upon an infant’s

health, development, and survival. Participants reached a

view that future RCT should consistently report major

congenital anomalies. Participants unanimously agreed to

modify the ICMART definition to include criteria to ensure

only major congenital anomalies are reported. Participants

stated the importance of classifying congenital anomalies us-

ing a standardized taxonomy (8). Participants agreed major

congenital anomalies should be reported as an infant with

at least one major congenital anomaly detected. If a major

congenital anomaly is identified in a member of a multiple

set this should be stated within the reporting table footnote

and summarized narratively within the study report. Percent-

ages and effect size estimates should not be reported.

Time to pregnancy leading to live birth

Detailed guidance regarding the collection, analysis, and re-

porting of time to pregnancy leading to live birth was

approved by the meeting participants and has been provided

as Supplementary Data File 1.

DISCUSSION

Definition development initiatives, clinical practice guide-

lines, and Cochrane reviews, have defined individual core

outcomes in different ways. Through formal consensus

methods, 14 healthcare professionals, seven researchers,

and six people with fertility problems, from 11 countries,

have successfully developed consensus definitions for all

core outcomes. Specific recommendations have been made

to improve the reporting of core outcomes.

This study has used formal consensus methods to develop

consensus definitions for the core outcome set for infertility.

The consensus development conference is a formal consensus

development method developed by the US National Institutes

of Health and has been used to reach consensus on a variety of

topics in many different countries including, Canada, UK, and

Sweden. The study has engaged a range of different

206 VOL. 115 NO. 1 / JANUARY 2021

ORIGINAL ARTICLE: INFERTILITY



stakeholders, including health care professionals, researchers,

and people with fertility problems, from different countries.

Such diversity should secure the generalizability of the results

and increase its credibility with other researchers. The study

has developed clear and concise recommendations to enable

future researchers to collect core outcomes in a standardized

approach and report their results in a clear and transparent

manner.

This study is not without limitations. There is significant

uncertainty regarding the optimal methods for core outcome

set development (10, 15, 44). The COMET initiative has made

no formal recommendations regarding the development of

consensus definitions. They advocate the use of formal

consensus development method in other aspects of core

outcome set development, which informed the methodolog-

ical choices wemade in this study. Different formal consensus

methods, including the modified Delphi method and modified

Nominal Group Technique, could have been used. Further

methodological research is required to evaluate the most

appropriate consensus methods for studies similar to ours.

Consideration should be given to the representativeness of

the steering group and consensus meeting participants.

Many consensus meeting participants were from European

countries (n¼12; 44%) and there was limited representation

from low- and middle-income countries, which could have

impacted upon the development of consensus definitions.

Further research should be undertaken to evaluate virtual or

blended formats to improve representation while preserving

limited resources.

Analyses of data arising from infertility trials, particu-

larly for studies related to ART, are frequently undermined

by the use of an inappropriate denominator (41). Twomain is-

sues exist. The first is the use of a post-randomization denom-

inator, for example, when live birth rates are calculated per

embryo transferred, rather than per woman randomized. An-

alyses conducted on this basis do not reflect the randomized

comparisons, as the groups being compared may differ with

respect to their characteristics, and therefore, also with respect

to their outcomes (19). The second issue relates to analyses

that commit a unit of analysis error (37). This error occurs

when proportions are calculated using an inappropriate de-

nominator, for example, the number of oocytes or number

of embryos. Unit of analysis errors commonly occur when re-

searchers calculate the pregnancy rate by dividing the number

of gestational sacs on ultrasound by the number of embryos

transferred. As the outcomes of a couple’s embryos are corre-

lated, this approach is incorrect as standard statistical tests as-

sume that the tested observations are independent.

To avoid these important issues, it is good practice to

calculate viable pregnancy confirmed by ultrasound and

live birth events using the number of participants randomized

as the denominator. This approach is explicitly stated within

the core outcome set recommendations. Sophisticated statis-

tical analysis methods capable of accommodating post-

randomization comparisons and clustered data do exist.

They could be reported in addition to the core outcome set

if researchers had access to the necessarily statistical

expertise.

This study has developed the generic building blocks for

future infertility research. Aminimum data set affords the op-

portunity for researchers to easily populate protocols, case

report forms, and other data collection tools with core out-

comes and consensus definitions. The generic reporting table

should assist researchers to clearly report their results within

journal publications and conference presentations. Imple-

menting a standardized approach should reduce poor report-

ing practices, for example, incomplete reporting, selective

TABLE 3

Generic reporting table.

Experimental N Control N

Effect size
estimate

(95% CI) *

Live birth event,
no. (%) y

Singleton, no. (%)
Twin, no. (%)
Higher multiples,

no. (%)
Viable pregnancy

confirmed by
ultrasound, no.
(%) y

Singleton
pregnancy, no.
(%)

Twin pregnancy,
no. (%)

Higher multiple
pregnancy, no.
(%)

Pregnancy loss z

Ectopic pregnancy,
no.

Miscarriage, no.
Stillbirth, no.
Termination of

pregnancy, no.
Gestational age at

delivery (weeks of
gestation),
median (IQR) x

Birthweight
Singleton, g.

(mean, SD)
Twin, g. (mean,

SD) k

Higher multiples,
g. (mean, SD) k

Neonatal mortality,
no. {

Major congenital
anomaly, no. #

g: grams; N: number of randomized participants; No: number of events; IQR: interquartile
range.
* Effect size estimates and 95% CI should only be reported for live birth event and viable
pregnancy confirmed by ultrasound. The remaining data should be summarized narratively.
y For live birth event and viable pregnancy confirmed by ultrasound the number of partici-
pants randomized should be used as the denominator.
z When considering twin and higher multiple pregnancies, pregnancy loss should be explic-
itly accounted for within the table footnote.
x For gestational age at delivery reporting the mean and SD within the table footnote would
support future meta-analysis.
k The birthweight for each newborn infant of the multiple birth set should be reported.
{ If a member of a multiple birth set dies in the neonatal period this should be explicitly stated
within the table footnote.
# Reported as an infant with at least one major congenital anomaly detected. If a major
congenital anomaly is identified in a member of a multiple set this should be explicitly stated
within the table footnote.
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reporting based on statistical significance, and inappropriate

use of denominators (41). It is anticipated that research

studies with limited access to methodological and statistical

advice will benefit the most.

Systematic implementation of this core outcome set

should ensure the core outcomes are consistently defined by

individual trials. Symmetrical application of standardized

definitions in all trial arms is known to reduce measurement

bias, including observer and verification bias (29). Blinding

outcome assessors to the treatment allocation would further

reduce bias (35). Outcome assessors should also undertake

comprehensive training. Other strategies can help to ensure

consensus definitions are applied correctly and, in a manner,

which is unlikely to vary, including standardized data collec-

tion tools, internal validation studies, and independent adju-

dication panels. A freely available electronic case report form

and data repository is currently being planned to standardize

the collection of the core outcome set within future infertility

trials (COMMIT-Collection).

The Core Outcomes in Women’s and Newborn Health

(CROWN) initiative, supported by over 80 specialty journals,

including the Cochrane Gynaecology and Fertility Group,

Fertility and Sterility, and Human Reproduction, have

resolved to implement the core outcome set for infertility

(6). In the future participating journals will request re-

searchers to report the definitions for individual core out-

comes within published trial reports. When the consensus

definition has not been used, the researchers will be asked

to report this observation and its implications for their find-

ings. Reporting will be facilitated by the recommendations

made within this study.

The need to combine the results of individual trials eval-

uating fertility treatments should be anticipated by re-

searchers (43). Implementing the core outcome set,

including consensus definitions, should be considered good

practice and could make a significant contribution in

improving the co-ordination, development, and delivery of

fertility research within regional, national, and international

settings (9). Standardization will facilitate pairwise meta-

analysis and more sophisticated secondary research,

including IPD and network meta-analysis (15). These ap-

proaches could provide unique insights into the effectiveness

and safety of fertility treatments.

The consensus definitions developed as part of this study

could be incorporated into other core outcome sets to promote

additional harmony across women’s health. Other core

outcome sets have been developed for endometriosis, hyper-

emesis gravidarum, and preterm birth, which share common

core outcomes including live birth, neonatal mortality, and

major congenital anomalies (17, 21, 38). Core outcome set de-

velopers should be encouraged to use the consensus defini-

tions developed as part of this study.

Standardized consensus definitions are not meant to limit

regional, national, and international requirements to collect

and report collect core outcomes using specific definitions,

including live birth, stillbirth, and congenital anomalies. For

example, researchers undertaking research in the UK may

wish to define stillbirth as occurring after 22 weeks of gesta-

tion, in line with national recommendations (7). Researchers

wishing to collect data using other definitions in the context

of their own RCT would continue to be able to do so. Selective

reporting should be avoided by presenting findings for both

the consensus definition and any other definition used. Re-

searchers would need to carefully consider how these data

would be collected to fulfill different definitions and reporting

obligations.

The ultimate objective of an infertility trial is a healthy

baby who develops normally. There are significant challenges

in developing an objective consensus definition regarding

what constitutes a ‘‘healthy baby’’ as contextual factors,

including local practices, cultural influences, and legal impli-

cations, are important considerations. Consensus was reached

to define live birth based on a 20-week gestational age

threshold, reflecting IMPRINT recommendations and WHO

guidelines. The current limit of viability is considered to be

22 weeks gestation, however, the threshold is constantly chal-

lenged as perinatal and neonatal medicine advances. This

context was also considered and a clear threshold has been

decided through a robust consensus process to facilitate clear

reporting across future infertility research (36).

The core outcome set should be reported by all future

RCTs evaluating potential fertility treatments. This context

is important when considering the consensus definition

developed for pregnancy and miscarriage. Routine urinary

or serum beta-hCG testing is a common feature of IVF

research, however, is less likely when evaluating other inter-

ventions. To take this into account, the consensus definition

for pregnancy and miscarriage includes ultrasound, which

is a common component of antenatal care. An extension to

the core outcome set specifically for IVF research (COMMIT-

IVF) is currently being developed and includes pregnancy

confirmed by urinary or serum beta-hCG testing and early

miscarriage.

The development of consensus definitions has provided

additional focus upon the language researchers commonly

use when reporting infertility research. People with fertility

problems and the patient organizations involved in this

study have routinely commented upon terminology. It has

been often perceived as lacking a patient centric approach

including terms such as missed spontaneous abortion,

induced abortion, and fetal loss. Researchers should recog-

nize the language used to report fertility research is impor-

tant and holds significance to people with fertility problems.

The standardization of terminology within this core

outcome set has been developed to ensure precision and

with consideration to good practice guidelines in partner-

ship with people with fertility problems and the patient

organizations.

The COMMIT initiative has committed to undertaking

further research to assess the uptake and implementation of

the core outcome set for infertility (COMMIT-Implementa-

tion). Assessing the uptake of the core outcome set, including

the use of consensus definitions, will be undertaken by exam-

ining registry records, published protocols, and RCT. Further

research is planned to examine and understand the reasons

why researchers do, and do not, implement the core outcome

set for infertility. By identifying perceived barriers to imple-

mentation, strategies will be developed to promote
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implementation of the core outcome set across future infer-

tility research.

In conclusion, ensuring that core outcomes are consis-

tently defined across RCT evaluating potential fertility treat-

ments will secure evidence which is more accessible and

facilitate the translation of research into clinical practice.

Standardized reporting should help limit poor reporting prac-

tices. Future researchers should benefit from core outcomes

and consensus definitions, which can be included in proto-

cols, case report forms, and other data collection tools. The

generic reporting table should assist researchers in clearly re-

porting their results in journal publications and conference

presentations.

APPENDIX. CORE OUTCOME MEASURE FOR
INFERTILITY TRIALS (COMMIT) INITIATIVE
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Estandarizando definiciones y pautas de informes para el conjunto de resultados b�asicos en infertilidad: estudio internacional de de-
sarrollo de consenso.

Pregunta de estudio: ¿Pueden las definiciones de consenso para el conjunto de resultados b�asicos en infertilidad ser identificadas con
el fin de recomendar un enfoque estandarizado para la notificaci�on?

Respuesta resumen: Se han desarrollado definiciones consensuadas para resultados b�asicos individuales, declaraciones contextuales
y una tabla de informes estandarizada.

Lo que ya se conoce: Existen diferentes definiciones para los resultados b�asicos individuales en infertilidad. Esta variaci�on aumenta las
oportunidades para que los investigadores se acojan a la notificaci�on selectiva de resultados, lo que socava la investigaci�on secundaria y
compromete el desarrollo de guías de pr�actica clínica.

Dise~no, tama~no y duraci�on del estudio: Las posibles definiciones se identificaron mediante una revisi�on sistem�atica de iniciativas de
desarrollo de definiciones y guías de pr�actica clínica, y mediante la revisi�on de las guías del Grupo Cochrane de Ginecología y Fertilidad.
Estas definiciones se discutieron en una reuni�on de desarrollo de consenso cara a cara, que acord�o definiciones de consenso. Tambi�en se
desarroll�o un enfoque estandarizado para la presentaci�on de informes como parte del proceso.

Participantes / Materiales, entorno, m�etodos: Los profesionales de la salud, los investigadores y las personas con problemas de fer-
tilidad se reunieron en un proceso abierto y transparente utilizando m�etodos formales de desarrollo de consenso.

Resultados principales y oportunidad de cambio: Se inventariaron cuarenta y cuatro definiciones potenciales en cuatro iniciativas de
desarrollo de definiciones, incluido el Grupo de talleres de la Conferencia de Consenso de Harbin y el Comit�e Internacional para el Mon-
itoreo de Tecnologías de Reproducci�on Asistida, 12 guías de pr�actica clínica y las directrices del Grupo Cochrane de Ginecología y Fer-
tilidad. Veintisiete participantes, de 11 países, contribuyeron a la reuni�on de desarrollo de consenso. Se desarrollaron con �exito
definiciones de consenso para todos los resultados b�asicos. Se hicieron recomendaciones específicas para mejorar la presentaci�on de
informes.

Limitaciones, motivos de precauci�on: Utilizamos m�etodos de desarrollo por consenso, que tienen limitaciones inherentes. Hubo una
representaci�on limitada de países de ingresos bajos y medios.

Financiamiento del estudio / Intereses competitivos: Esta investigaci�on fue financiada por el Fondo Catalizador, la Sociedad Real de
Nueva Zelanda, el Fondo de Investigaci�on M�edica de Auckland y el Fideicomiso Maurice y Phyllis Paykel. Siladitya Bhattacharya in-
forma ser el editor en jefe de Human Reproduction Open y editor del grupo Cochrane de Ginecología y Fertilidad. Hans Evers informa ser
el editor em�erito de Human Reproduction. Richard Legro informa los honorarios de consultoría de Abbvie, Bayer, Ferring, Fractyl, Insud
Pharma y Kindex y el patrocinio de investigaci�on de Guerbet y Hass Avocado Board. Ben Mol informa los honorarios de consultoría de
Guerbet, iGenomix, Merck, Merck KGaA y ObsEva. Craig Niederberger informa ser el editor en jefe de Fertility and Sterility y editor de
secci�on del Journal of Urology, el patrocinio de investigaci�on de Ferring y un inter�es financiero en NexHand. Ernest Ng informa el pa-
trocinio de investigaci�on de Merck. Annika Strandell informa los honorarios de consultoría de Guerbet. Jack Wilkinson informa ser
editor estadístico del grupo Cochrane de Ginecología y Fertilidad. Andy Vail informa que es editor estadístico del Grupo Cochrane
de Revisi�on de Ginecología y Fertilidad y de la revista Reproduction. La instituci�on que lo emplea ha recibido un pago de la HFEA
por su asesoramiento sobre la revisi�on de las pruebas de investigaci�on para informar su sistema de "sem�aforo" para los "complementos"
del tratamiento de la infertilidad. Lan Vuong informa los honorarios de consultoría y conferencias de Ferring, Merck y Merck Sharp and
Dohme. El resto de autores declaran no tener intereses contrapuestos en relaci�on con el trabajo presentado. Todos los autores han com-
pletado el formulario de divulgaci�on.

N�umero de registro del ensayo: Medidas de resultado b�asicas en la Iniciativa de Ensayos de Eficacia: 1023.
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