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Abstract

Background: There is no consensus on tests required to either diagnose unexplained
infertility or use for research inclusion criteria. This leads to heterogeneity and bias
affecting meta-analysis and best practice advice.

Objectives: This systematic review analyses the variability of inclusion criteria ap-
plied to couples with unexplained infertility. We propose standardised criteria for
use both in future research studies and clinical diagnosis.

Search strategy: CINAHL and MEDLINE online databases were searched up to
November 2022 for all published studies recruiting couples with unexplained infer-
tility, available in full text in the English language.

Data collection and analysis: Data were collected in an Excel spreadsheet. Results
were analysed per category and methodology or reference range.

Main results: Of 375 relevant studies, only 258 defined their inclusion criteria. The
most commonly applied inclusion criteria were semen analysis, tubal patency and
assessment of ovulation in 220 (85%), 232 (90%), 205 (79.5%) respectively. Only
87/220 (39.5%) studies reporting semen analysis used the World Health Organization
(WHO) limits. Tubal patency was accepted if bilateral in 145/232 (62.5%) and if uni-
lateral in 24/232 (10.3%). Ovulation was assessed using mid-luteal serum progester-
one in 115/205 (56.1%) and by a history of regular cycles in 87/205 (42.4%). Other
criteria, including uterine cavity assessment and hormone profile, were applied in
less than 50% of included studies.

Conclusions: This review highlights the heterogeneity among studied populations
with unexplained infertility. Development and application of internationally ac-
cepted criteria will improve the quality of research and future clinical care.

KEYWORDS
definition, heterogeneity, inclusion criteria, unexplained infertility

do not fit the criteria for diagnosis of male factor infertility,

Infertility is defined as the inability to conceive a pregnancy,
usually for a time period of at least 12 months although some
absolute diagnoses negate the need for a time period of trying
to conceive. Unexplained infertility (sometimes referred to
as subfertility) is a diagnosis of exclusion for couples who fail
to conceive despite regular unprotected intercourse and who

oligo/anovulatory infertility or anatomical concerns such as
blocked fallopian tubes, endometriosis, uterine cavity de-
fects or cervical/vaginal obstruction. It is a diagnosis applied
to up to one-third of heterosexual couples attending tertiary
fertility units.' The inability to apply a specific infertility di-
agnosis is clearly related to the depth of testing applied to
couples and rather than unexplained infertility being a true

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.

BJOG. 2023;00:1-18.

wileyonlinelibrary.com/journal/bjo 1


www.wileyonlinelibrary.com/journal/bjo
mailto:
https://orcid.org/0000-0003-2969-2437
https://orcid.org/0000-0002-5714-1395
https://orcid.org/0000-0003-3863-2831
https://orcid.org/0000-0001-5084-7312
https://orcid.org/0000-0003-0871-6508
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:c.j.raperport@qmul.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1111%2F1471-0528.17697&domain=pdf&date_stamp=2023-11-13

RAPERPORT ET AL.

2 B OG An International Journal of
Obstetrics and Gynaecology

diagnosis it can be seen as an exclusion of proven pathology
and an acknowledgement that generic rather than specific
treatment strategies should be applied. Unexplained infer-
tility can be either primary or secondary and it is possible
that the underlying contributory factors may differ between
these two. There is little evidence on how the aetiology dif-
fers and therefore they have been included together for the
purposes of this paper, as they are in most research.

The biggest debate in the treatment of unexplained infer-
tility is the decision between expectant management, stim-
ulated intrauterine insemination or in vitro fertilisation as a
first-line treatment option.’

The most recent systematic review and meta-analysis
stated that ‘the wide field of definitions of unexplained in-
fertility poses significant challenges in conducting research
in this field"’

1.1 | Existing definitions

The existing guidelines vary hugely in their criteria and in
the specificity of how they confirm positive and negative
findings, as detailed in Table 1.

1.2 | Diagnostic tests
When applying a chosen definition, the availability or se-
lection of diagnostic tests by individual centres may further
contribute to the variability of diagnosis. Individual clinics
and healthcare systems will have differing panels of stand-
ard tests offered to couples and different ‘normal’ laboratory
standards to compare results to. More detailed testing will
probably uncover subtle pathologies that lead to alternative
diagnoses. The reported prevalence of unexplained infertility
is therefore subjective and highly variable, as it is dependent
on the testing criteria and testing methodologies used."*~®
Adhering to a stricter set of diagnostic criteria may lead to
more invasive and expensive testing for affected couples and is
likely to lower the reported prevalence of unexplained infertility.

1.3 | Rationale

The lack of a universal definition for unexplained infertility is a
barrier to the development of a best-practice diagnosis and treat-
ment plan for the condition. Heterogeneity of inclusion criteria
leads to heterogeneous study populations. This in turn reduces
the quality of the research on this topic through the introduc-
tion of significant bias. This has implications for research and
the clinical diagnosis and treatment of affected couples.

1.4 | Objectives

This systematic review aims to analyse the inclusion criteria
used for recruiting couples with unexplained infertility into

Current definitions of unexplained infertility.

TABLE 1

Additional information

Semen analysis Tubal patency Other tests

Proof of ovulation

Definition source

‘The potential for this

.. uterus,

‘Apparently normal.

<

fallopian

‘Apparently normal...
tubes’ (No testing specified)

<

‘Apparently normal testicular

<

‘Apparently normal ovarian

<

ICMART (International

diagnosis is dependent
upon the methodologies

used and/or those

cervix, and pelvis with

function, genitourinary anatomy

function’ (no testing

specified)

Committee for

>

adequate coital frequency

and a normal ejaculate’ (No

Monitoring Assisted

Reproductive

testing or laboratory ranges

specified)

57

methodologies available

Technologies)

Unexplained infertility is

Prolactin measurement is not

Semen analysis should be measured ~ Tubal patency testing with HSG

Ovulation as indicated by

NICE (National Institute

a diagnosis for couples

recommended in women
with regular ovulatory

or HyCoSy is recommended
unless pelvic pathology

is likely, in which case

according to WHO standards.

regular menses and by

for Health and Care

Excellence)

where ‘no reason has been

found for your fertility

One normal result is accepted
but an abnormal result should be

measuring luteal serum

progesterone

cycles and thyroid function
testing is reserved for

>8

problems

laparoscopy may be superior

repeated

symptomatic women only

Should have evidence of tubal

<

A normal semen analysis (no

Should have evidence of

¢

ACOG (American College

patency’ (no testing specified)

laboratory ranges specified)

ovulation’ (no testing

specified)

of Obstetrics and
Gynecology)
ESHRE (European

Multiple other factors play

Assessment of... normal tubal

Semen analyses (no laboratory

Investigations should include

a role for unexplained

infertility

patency (no testing specified)

ranges specified)

assessment of ovulation
(no testing specified)

Society of Human
Reproduction and
Embryology)

Abbreviations: HSG, hysterosalpingogram; HyCoSy, hysterosalpingo-contrast-sonography.
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clinical studies. These inclusion criteria will be compared,
and the results will used to illustrate the level of heterogene-
ity between study populations.

2 | METHODS

A systematic review was performed and reported in accord-
ance with updated PRISMA guidance 2020.” A clear review
protocol was developed and submitted to PROSPERO (see
Appendix S1). However, the study did not meet the criteria
for registration on PROSPERO because no true data were ex-
tracted. The review is registered in the Open Science Forum
at https://osf.io/registries.

2.1 | Eligibility criteria

Any primary research (observational or interventional trials
or studies) recruiting heterosexual couples with unexplained
infertility was eligible. Included studies were available in full
text and published in English. Studies were excluded that
studied male idiopathic infertility, or that were secondary
analyses of trials, case reports or literature reviews and opin-
ion pieces.

2.2 | Information sources

Online databases MEDLINE in-Process and other non-indexed
citations and Cumulative Index to Nursing and Allied Health
Literature (CINAHL) were searched from inception to 24
November 2022.

2.3 | Search strategy

Both databases were searched using the Boolean search
terms ‘unexplained infertility’ OR ‘idiopathic infertility’.
The search terms were broad to ensure that all relevant stud-
ies were identified. Results were filtered to include only pa-
pers published in English.

2.4 | Selection process

Two authors (CR and JD) manually screened all titles for
relevance. Abstracts were then screened for the same cri-
teria and to ensure that full papers were accessible. Full
papers were obtained and screened thoroughly through
assessment of their materials and methods sections, inclu-
sion/exclusion criteria and results. Disagreements between
authors were settled through discussion and where neces-
sary, a third author (PB) was consulted. Three authors (CR,
JD, DQ) screened all papers at the full-text stage, check-
ing for suitability and documenting the inclusion criteria
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described within the articles. The search protocol is at-
tached as Appendix SI.

2.5 | Data collection process

A list of included papers was then recorded in rows in an
Excel spreadsheet and papers were accessed to obtain the
list of inclusion criteria used for their unexplained infertility
group. The exact wording for the inclusion criteria was cop-
ied from the materials and methods section of each paper.
This was then interrogated and the broad categories, specific
testing methodologies and laboratory reference ranges men-
tioned were individually recorded in the appropriate col-
umns of the spreadsheet.

2.6 | Data synthesis
Each column was assessed to investigate the number of papers
that included the distinct category of testing, individual test-
ing methodologies and or accepted reference ranges. Simple
numbers and percentages were recorded because no statistical
analysis was appropriate. A Venn diagram and heatmaps were
created to display the results visually and to compare the fre-
quency of different categories tested simultaneously.

There was no patient or public involvement in the devel-
opment or execution of this study.

3 | RESULTS

3.1 | Study selection

The database search identified 751 papers. Of these, 85 du-
plicate papers were excluded, leaving 666 papers. After title
and abstract review, 132 papers were deemed not to be rel-
evant to unexplained infertility. A further 105 papers were
excluded because their full text was not available. Three
investigators then searched the full texts of the remaining
papers, of which a further 54 papers were excluded as they
were either deemed not relevant to unexplained infertility
or were not primary research. Of the remaining 375 papers,
117 did not classify a definition of unexplained infertility. As
aresult, a total of 258 primary research papers with full text
available were included.®?® These results have been docu-
mented in a PRISMA flowchart (Figure 1).

3.2 | Included studies

The types of included studies were observational studies,
randomised controlled trials and cohort studies investigat-
ing many different aspects of infertility including treatment
options, aetiological factors, impact of the condition and
long-term outcomes.
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& Databases (n = 751) EE— Duplicate records removed
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=
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—
(n = 666) (n=132)
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s
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(n=429) E— Reason 1 (n = 54)
Reason 2 (n = 117)
Reason 1: not relevant
Reason 2: no inclusion criteria
defined
\ 4

Studies included in review
(n=258)

FIGURE 1 PRISMA search results flowchart.

3.3 | Results of syntheses

3.3.1 | Semen analysis

Semen analysis was included in the criteria in 220/258
(85.3%) papers. Of these, 87/220 (39.5%) described using
WHO criteria to assess the results (different versions
of these criteria were used depending on the age of the
paper), 68/220 (30.9%) mentioned applying different refer-
ence ranges but many did not specify these and the other
65/220 (29.5%) did not specify how semen analysis was
graded.

3.3.2 | Tubal patency

Patent fallopian tubes were required by 232/258 (89.9%)
studies as an inclusion criterion. Of these, 145/232 (62.5%)
specified bilateral patency as a requirement. Unilateral pa-
tency was accepted in 24/232 (10.3%) and 63/232 (27.2%) did
not specify. Methods for demonstrating patency included
hysterosalpingogram (HSG) (36/232, 15.5%), laparoscopy

(40/232, 17.2%), a combination of either (68/232, 29.3%) or
both (53/232, 22.8%) of these or hysterosalpingo-contrast-
sonography (HyCoSy) (2/232, 0.8%). Thirty-three of the 232
(14.2%) papers did not specify an imaging modality.

3.3.3 | Ovulatory function

Evidence of regular ovulation was required by 205/258
(79.5%) of the included papers. Of these, 33/205 (16.1%) did
not specify a method of assessment, 84/205 (40.9%) accepted
one method to assess this and 91/205 (44.4%) accepted more
than one method of assessment.

Of the papers testing ovulatory function, mid-luteal
serum progesterone levels were accepted by 115/205 (56.1%),
87/205 (42.4%) required regular cycles (patient-reported)
and 34/205 (16.6%) used basal body temperature pattern as-
sessment. Other methods mentioned by a minority of papers
included endometrial biopsy (33/205, 16.1%) and ultrasound
follicular tracking (22/205, 10.7%). Serum or urinary lutei-
nising hormone (LH) levels were accepted as methods of
ovulation detection in 4/205 (2%) papers; however, a further
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50/205 (2.4%) papers measured LH without specifying that
this was used for detection of ovulation.

3.34 | Hormone profile

‘Normal endocrine profiles were specified as required for inclu-
sion in 114/258 (44.2%) studies. of which 103/114 (90.4%) spec-
ified which hormones were evaluated. FSH and prolactin were
measured in 74/114 (64.9%), follicle-stimulating hormone,
24/114 (21.1%) measured estradiol and 56/114 (49.1%) meas-
ured thyroid function. Anti-miillerian hormone was measured
in 7/114 (6%) studies, inhibin B in 1/114 (0.8%), testosterone in
17/114 (14.9%), dehydroepiandrosterone in 10/114 (8.7%) and
sex-hormone binding globulin in 4/114 (3.5%).

3.3.5 | Uterine cavity assessment

Assessment of the uterine cavity was only mentioned in
121/258 (46.9%) of the included studies, 62.8% (76/121) of
these using HSG to assess the cavity, other methods men-
tioned include ultrasound (31/121, 25.6%) or hysteroscopy
(18/121, 14.8%).

3.3.6 | Additional tests

A small proportion of studies required results from less
common tests with 54/258 (20.9%) performing a post-coital
test, 1 study assessed DNA fragmentation (0.4%) and 6/258
(2.3%) studies assessed anti-sperm antibody levels.

Only 16/258 (6.2%) papers required either exclusion of or
evidence of only minimal endometriosis. Six of 258 papers
excluded women with a history of sexually transmitted in-
fection or pelvic inflammatory disease and 7/258 excluded
those specifically with a history of chlamydia.

The heatmaps (Figures 2 and 3) demonstrate visually the
frequency with which different categories were tested simul-
taneously, expressed as percentages of the total 258 papers
and number of papers. The most common combinations of
tests were tubal patency and semen analysis, semen analysis

Semen Analysis| 220 113 213 188 104
Uterine Cavity 121 119 101 72

Tubal Patency] 232 197 107

Ovulation| 205 95

Hormone Profile 114

FIGURE 2 Heatmaps displaying frequency of test combinations (n).
Key: S: semen analysis, C: uterine cavity, T: tubal patency, O: ovulation,
H: hormone profile.
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and ovulation, and tubal patency and ovulation. The low
incidence of uterine cavity and hormone profile assessment
among the included studies is clearly illustrated.

3.4 | Additional criteria

Age and body mass index (BMI) are both factors that are
known to affect fertility, especially in women. Neither of
these contribute to the diagnosis of unexplained infertility,
but they are often applied as inclusion criteria for clinical tri-
als, as is the length of time trying to conceive; these factors
help to define the populations studied.

3.4.1 | Time to conceive

Only 35.7% (92/258) of papers specified duration of infer-
tility. Timescales varied from 1year (46/92, 50%), 2years
(34/92, 37.1%) or 3years (12/92, 13%).

342 | Age

Of the 258 papers, 83 (32.2%) applied a limit for female age
as an inclusion criterion. An upper age limit was applied in
82/83 (98.8%) (Table 2) and 39/83 (47.6%) specified a lower
age limit (Table 3).

%
2 (e}

R 3 < %
O N
Z Z. < < Cr
© % 3 ) Z

o Zz A 2 ©

Semen Analysis| 85% 44% 83% 73% 40%
Uterine Cavity 47% 46% 39% 28%

Tubal Patency 90%‘ 76% 41%

Ovulation| 79% 37%

Hormone Profile  44%

FIGURE 3 Heatmaps displaying frequency of test combinations (%).
Key: S: semen analysis, C: uterine cavity, T: tubal patency, O: ovulation,
H: hormone profile.

TABLE 2 Applied upper age limits of unexplained infertility.

Female upper age limit (years)  No. of studies applying this limit

30 2
35 17
36 3
37 7
38 12
39 8
40 28
42 5
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TABLE 3 Lower age limits of unexplained infertility.

Female lower age limit (years) No. of studies applying this limit

17 1
18 23
20 11
25 4

TABLE 4 Body mass index (BMI) upper limits of unexplained
infertility.

No. of studies applying

Upper limit for female BMI (kg/m?) this limit
25 2
26 1
28 2
29 1
30 16
32 1
35 6

TABLE 5 Body mass index (BMI) lower limits of unexplained
infertility.

No. of studies applying this
Lower limit for female BMI (kg/mz) limit
18
19
20
25

O, S |

3.4.3 | Body Mass Index

Body mass index limits were applied in the inclusion criteria
of 30/258 (11.6%) studies (Table 4). Of these, 29 applied an
upper limit (11.3%) (Table 4), 12 applied a lower limit (4.7%)
(Table 5) and one did not specify what BMI limits were used
to assess eligibility for recruitment (0.4%).

344 | Combined Results

When combining the results to assess the frequency in which
different categories were tested simultaneously, the pairing of
categories are displayed in heatmaps (Figures 2 and 3) both as
absolute numbers and as percentages of the total number of
studies. A venn diagram (Figure 4) displays the combinations
of the most common 4 testing categories and the frequencies
with which these were tested in the same studies.

4 | DISCUSSION
4.1 | Main findings

This review demonstrates substantial heterogeneity in the
diagnostic criteria used to define unexplained infertility and

methods of assessment for each criterion used. In 117/375
(31.2%) papers that were assessed as full texts, no definition
of unexplained infertility was described. Of note, only 35.7%
(92/258) of studies required all four of semen analysis, tubal
patency, ovulation and uterine cavity assessment to be as-
sessed as a minimum standard for inclusion or diagnosis
with unexplained infertility (Figure 4).

The demonstrated heterogeneity reduces the impact
of any meta-analyses comparing treatment efficacies for
this diagnosis by introducing significant ‘misclassification
bias’*>?” This is defined as ‘sampling bias which occurs
when a disease of interest is poorly defined, when there is
no gold standard for diagnosis of the disease’.?*® This bias is
acknowledged by the authors of many published meta-anal-
yses on unexplained infertility, which state heterogeneity as
a major limitation of their findings.****%

4.2 | Interpretation of results

4.2.1 | Semen analysis

Semen analysis should be reported according to an inter-
national set of laboratory standards. Semen analyses in the
included studies were either assessed against the current
WHO criteria (39.5%) or local criteria (29.5% of papers did
not specify criteria). The WHO criteria (and the associated
laboratory manual to ensure standardisation of practice)
are the most widely used and only available international
criteria. A paper published by Gelbaya et al. analysing the
evidence behind different diagnostic tests for unexplained
infertility suggested that semen analysis should be per-
formed at least twice to reduce the rate of false positives in

diagnosing male factor infertility, as supported by Opsahl
et a] 270271

4.2.2 | Tubal patency testing

For tubal patency testing, there is some disagreement re-
garding the need for unilateral or bilateral patency before
unexplained infertility can be diagnosed. Bilateral tubal
patency was a criterion in 62.5% of studies that mentioned
tubal patency, 10.3% accepted unilateral and the remainder
did not specify. Many of the common causes of unilateral
tubal blockage, damage or malposition, including endo-
metriosis, infection (chlamydia/gonorrhoea) or iatrogenic
adhesions (damage during pelvic surgery), could also affect
the contralateral tube. This means anyone with previous
unilateral damage may still be affected by tubal factor in-
fertility despite apparent patency on imaging.

The methodologies for assessing tubal patency varied
between studies. Laparoscopic chromo-pertubation and
HSG are the most used modalities in the included studies
(84.9%). Although HyCoSy has been a recognised technique
with good diagnostic sensitivity and specificity®”>"* since
the early 1990s,%” its uptake in clinical practice has grown
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Tubal
Patency
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Ovulation

205/258
79.5%

FIGURE 4 Venn diagram demonstrating the frequency with which the four major categories were assessed individually and in combination with

each other.

in the last decade. Only 0.8% of the included studies used
HyCoSy; this was probably related to the age of many of the
included papers. Three-dimensional HyCoSy has a diag-
nostic accuracy for detecting tubal patency of up to 90%>"°
and can also be used for assessing the uterine cavity and
for the detection of endometrial polyps, leiomyomas and in-
trauterine adhesions.””> Gelbaya et al's paper”’' suggested
that tubal patency testing with HSG or HyCoSy may miss
between 21% and 68% of abnormalities subsequently seen
at laparoscopy—usually related to undiagnosed endometri-
osis.”””*”° Meta-analysis has shown that HyCoSy is com-
parable to laparoscopy and superior to HSG for diagnosing
tubal blockage.**

The time to conceive after tubal patency test was not
described in any of the inclusion criteria. There is some
evidence that tubal patency testing, especially HSG, may
improve the chances of conception,”* but this is not
conclusive and further research is required. It is beyond the
scope of this paper to assess whether time trying to conceive

after tubal patency test is a factor required in the definition
of unexplained infertility.

4.2.3 | Ovulation assessment

Research regarding the efficacy of the various methods of
ovulation confirmation is lacking and many studies sup-
porting the various methods come from small and often un-
controlled studies.*®*

In 56.1% of the studies requiring proof of ovulation,
mid-luteal serum progesterone levels were used for this pur-
pose. Regular menses was proof of ovulation in 42.4% and
16.6% used basal body temperature testing. The European
Society of Human Reproduction and Embryology (ESHRE)
guidance on unexplained infertility supported the use of uri-
nary LH monitoring with an accuracy and agreement with
ultrasound findings of 97%-100%.°*°~** In contrast they re-
ported the accuracy of basal body temperature monitoring
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and mid-luteal serum progesterone to be between 70% and
80%. A systematic review published in 2017 had conflicting
findings and reported mid-luteal serum progesterone testing
(89.6% comparative accuracy), urinary LH either with simple
test strips (97%) or digital interpretation kits (95.8%-97%) or
urinary pregnanediol-3-glucuronide testing (92.2%).”**

The evidence supports the use of transvaginal ultra-
sound tracking as the reference standard®®. The evidence
for using regular menses is mixed**°*** and basal body tem-
perature testing is outdated and has been shown to be in-
accurate.”> > However, despite this, the ESHRE guidance
suggests that testing for ovulation detection in women with
regular menstrual cycles is not necessary and if testing is re-
quired, ultrasound follicular tracking, urinary LH measure-
ment or mid-luteal serum progesterone testing are suggested.
They do not support the use of basal body temperature.

424 | Hormone profile

Hormone profiling is mentioned by 44.2% of studies; how-
ever, the panel of hormones evaluated varied hugely and the
evidence for the impact of abnormal results on female fertil-
ity in the presence of ovulation is limited. Abnormal thyroid
hormones and prolactin can certainly impact on ovulatory
function but in the presence of ovulatory cycles assessed by
the methods mentioned above, the relevance of these tests
is questionable. Increased prolactin levels have been impli-
cated in endometriosis-related infertility, but there is little
evidence that hyperprolactinaemia in the presence of ovula-
tory cycles affects fertility.**>**

4.2.5 | Uterine cavity assessment

Uterine cavity assessment was required in 46.9% of in-
cluded studies. As tubal patency testing is likely to be
performed using HSG or HyCoSy, imaging of the uterine
cavity is performed concurrently. Standard fertility in-
vestigations commonly include tubal patency and pelvic
ultrasound, both of which should be possible opportuni-
ties to assess the cavity without extra risk or financial cost.
The evidence for the impact of endometrial polyps, septae
and unusual cavity shapes on fertility is mixed. However,

submucosal fibroids are associated with reduced fecun-
dity**®**® and should be excluded.

42.6 | Category combinations

To visually display the frequency of combinations of dif-
ferent categories of testing, we have displayed the results in
both heatmaps (Figures 2 and 3) which display how likely
two different categories were to both be tested, and a Venn
diagram (Figure 4) to display the frequency of simultaneous
testing of the most common 3 or 4 categories.

4.2.7 | Non-diagnostic inclusion criteria

Time to conceive

Time to conceive is important to consider in any diagnosis of
infertility because it is acknowledged that conception in hu-
mans is inefficient and even in the absence of any problems
it will take many couples some time to become pregnant.
Including a specified minimum time that couples have been
trying to conceive is therefore appropriate before applying a
diagnosis of infertility.

Time limits for trying to conceive were specified in 35.7%
of studies included in this review. Of these, 50% specified
1year and 37.1% specified 2 years.

Over 84% of couples with no obvious pathology will
conceive within 12months®® % with several studies
quoting rates of more than 80% in only 6 months.**>*** It
can be concluded therefore that the remaining 10%-15%
have a degree of subfertility.””> WHO,**® the International
Committee Monitoring Assisted Reproductive
Technologies®®” and the American Society of Reproductive
Medicine®®® all define infertility after a minimum of 1year
trying to conceive. Of the studies that referred to time to
conceive in their inclusion criteria, 46.5% also adhered to a
minimum of 1year.

Age and ovarian reserve

There is huge variation in the age at which ovarian function
and reserve decline in women, and a relationship between
ovarian reserve and oocyte quality.’**'° There is no evidence
that reducing the ovarian reserve impacts the likelihood of
spontaneous conception, but oocyte quality will undoubt-
edly play a role because of the likelihood of associated ane-
uploidy. Discriminating between age-related infertility and
unexplained infertility is complex.” The incidence of infertil-
ity overall rises with age, and it is not possible to determine
whether this is solely due to increasing rates of aneuploidy in
the population of couples with no other diagnosed cause for
infertility.

This is reflected in the fact that only 83/258 papers in-
cluded in this systematic review included age limits as inclu-
sion criteria. The most applied upper age limit was 40 years.
Ovarian reserve testing is usually reserved for women un-
dergoing fertility treatment to manage expectations and
plan ovarian stimulation regimens.

Age limits may be appropriate for the inclusion criteria
for clinical trials as age affects fertility overall and therefore
populations studied should be comparable.

Body mass index

The upper limit specified in 52% of the studies that set an
upper BMI limit was 30kg/m”. The evidence that supports
BMI directly impacting fertility is not of high enough qual-
ity to support the use of BMI as a diagnostic criterion, but
it is useful as an inclusion criterion for research studies, as
with female age, to ensure that population demographics are
comparable.
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TABLE 6 Recommended inclusion criteria for future studies.

Category
Semen analysis
Tubal patency

Ovulatory status
progesterone or PDG testing

Uterine cavity assessment

2 0 An International Journal of
J Obstetrics and Gynaecology

Accepted methodologies or reference ranges

Graded according to current WHO criteria
Bilateral patency as assessed by HSG, HyCoSy or laparoscopy

Positive, confirmed by ultrasound follicular tracking, urinary LH testing, regular cycles, mid-luteal serum

Normal cavity seen on two-/three-dimensional ultrasound or HSG/HyCoSy

Abbreviations: HSG, hysterosalpingogram; HyCoSy, hysterosalpingo-contrast-sonography; LH, luteinising hormone; PDG, pregnanediol-3-glucuronide.

4.3 | Strengths and limitations

The strengths of this study are that no comparable study has
ever been published before and the broad search terms al-
lowed inclusion of a large number of studies.

The major limitation of the study was that we were not
able to contact the authors of every paper to confirm details
where they had not specified inclusion criteria or testing
methodologies, although it is possible that explicit inclusion
criteria were applied to these studies. We also excluded papers
not published in the English language, which may have led to
a bias as it may not completely represent the full spectrum
of international research. However, the authors feel that the
search was comprehensive and further exhaustive searches
would not substantially change the findings. We did not as-
sess the quality of each included study. This however would
not impact the objective outcomes studied or the quality of
the review because the review did not aim to assess the inter-
vention for which the study was primarily conducted.

4.4 | Implications of results

A defined set of criteria would benefit future clinical trials
to define unexplained infertility and act as a benchmark
to standardise populations, thereby improving the quality
of research. This would benefit affected couples too with
higher certainty of diagnosis and appropriate treatment op-
tions with a stronger evidence base.

We recommend that further research is undertaken to
develop a set of international standards agreed for diagnos-
ing this condition in future.

As an interim measure to guide research until an in-
ternational definition is agreed, the results of this study
suggest the following inclusion/diagnostic criteria, which
support the current National Institute for Health and Care
Excellence guidance with the addition of uterine cavity as-
sessment and also support the suggestions made in the re-
cent draft ESHRE guidance on the definition of unexplained
infertility (due to be published in 2023) (Table 6).

To ensure homogeneity of research study populations
and estimate the true effect of the intervention studied, age/
BMI limits may be applied, or their effect taken into consid-
eration in data analysis. The following limits were the most
commonly used in the included studies:

Upper age limit of 40 years.

Upper BMI limit of 30 kg/m?>.

Trying to conceive for at least 1year of regular penetra-
tive intercourse.

5 | CONCLUSION

There is no single universally accepted definition of unex-
plained infertility. Primary research studies that recruit cou-
ples with unexplained infertility use widely variable inclusion
criteria and often do not define their criteria at all. The heter-
ogeneity between populations studied, which this paper illus-
trates, detracts from the utility of the research and the ability
for meaningful meta-analysis, which is an obstacle in devel-
oping a best-practice plan for treating affected couples. It is
important in future for all studies to publish their inclusion
and eligibility criteria as per CONSORT?"! for randomised
controlled trials and other equator network guidance for
other study types.>'* Applying one universal diagnostic set of
criteria for unexplained infertility will allow future research
to be more powerful and for meta-analysis of relevant tri-
als to be more meaningful. This will benefit both the clinical
community with regards to validating the results of research
trials and the affected couples, who will feel they have been
adequately and appropriately investigated and diagnosed.

AUTHOR CONTRIBUTIONS

The idea for the project was conceived by CR and discussed
with PB, RH, KSK, and EC. The protocol and plan were made
by CR, PB and RH. Literature searches were performed by
CR and JD. Data extraction was performed by DQ, JD and
CR. Data analysis was performed by DQ, ER and CR. The
manuscript was drafted by CR with editing and input from
AB, EC, RH, KSK and PB.

ACKNOWLEDGEMENTS
No-one other than the named authors were involved with
this project.

FUNDING INFORMATION
No funding was received for this review.

CONFLICT OF INTEREST STATEMENT
None declared.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



RAPERPORT ET AL.

10 B OG An International Journal of
Obstetrics and Gynaecology

DATA AVAILABILITY STATEMENT
The data underlying this article will be shared on reasonable
request to the corresponding author.

ETHICS APPROVAL
No ethical approval was required for this study.

REGISTRATION

This systematic review was not eligible for PROSPERO reg-
istration as no true data were being extracted. It is registered
at https://osf.io/registries.

ORCID

Claudia Raperport (© https://orcid.
org/0000-0003-2969-2437

Elpiniki Chronopoulou © https://orcid.
org/0000-0002-5714-1395

Roy Homburg (@ https://orcid.org/0000-0003-3863-2831
Khalid Saeed Khan © https://orcid.
org/0000-0001-5084-7312

Priya Bhide © https://orcid.org/0000-0003-0871-6508

REFERENCES

1. Aboulghar MA, Mansour RT, Serour GI, Al-Inany HG. Diagnosis
and management of unexplained infertility: an update. Arch
Gynecol Obstet. 2003;267(4):177-88.

2. Homburg R. IUI is a better alternative than IVF as the first-line treat-
ment of unexplained infertility. Reprod Biomed Online. 2021;45(1):1-3.

3. Nandi A, Raja G, White D, Tarek E-T. Intrauterine insemina-
tion+controlled ovarian hyperstimulation versus in vitro fer-
tilisation in unexplained infertility: a systematic review and
meta-analysis. Arch Gynecol Obstet. 2022;305(4):805-24.

4. Isaksson R, Tiitinen A. Present concept of unexplained infertility.
Gynecol Endocrinol. 2004;18(5):278-90.

5. Somigliana E, Paffoni A, Busnelli A, Filippi F, Pagliardini L, Vigano
P, et al. Age-related infertility and unexplained infertility: an intri-
cate clinical dilemma. Hum Reprod. 2016;31(7):1390-6.

6. Smith S, Pfeifer SM, Collins JA. Diagnosis and management of fe-
male infertility. JAMA. 2003;290(13):1767-70.

7. Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L,
et al. Updated methodological guidance for the conduct of scoping
reviews. JBI Evid Synth. 2020;18(10):2119-26.

8. Aboulghar MA, Mourad LM, Al-Inany HG, Aboulghar MM,
Mansour RT, Serour GA. Prospective randomized study for hydro-
tubation versus no hydrotubation before intrauterine insemination in
unexplained infertility. Reprod Biomed Online. 2010;20(4):543-6.

9. AboulGheit S. Pregnancy rates following three different timings
of intrauterine insemination for women with unexplained in-
fertility: a randomised controlled trial. Middle East Fertil Soc J.
2010;15(4):265-8.

10. Abu-Heija A, Yates R. Comparison of controlled ovarian superstim-
ulation with or without intrauterine insemination for the treatment
of unexplained infertility. Ann Saudi Med. 1995;15(5):464-5.

11. Acharya U, Irvine D, Hamilton M, Templeton A. The effect of
three anti-oestrogen drugs on cervical mucus quality and in-vi-
tro sperm—cervical mucus interaction in ovulatory women. Hum
Reprod. 1993;8(3):437-41.

12. Agarwal S, Mittal S. A randomised prospective trial of intrauterine
insemination versus timed intercourse in superovulated cycles with
clomiphene. Indian ] Med Res. 2004;120(6):519-22.

13. Ahmad-Thabet SM. The fimbrio-ovarian relation and its role on
ovum picking in unexplained infertility: the fimbrio-ovarian acces-
sibility tests. ] Obstet Gynaecol Res. 2000;26(1):65-70.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ajossa S, Melis GB, Cianci A, Coccia ME, Fulghesu AM, Giuffrida
G, et al. An open multicenter study to compare the efficacy of intra-
peritoneal insemination and intrauterine insemination following
multiple follicular development as treatment for unexplained infer-
tility. J Assist Reprod Genet. 1997;14(1):15-20.

Al-Fozan H, Al-Khadouri M, Tan SL, Tulandi T. A randomized trial
of letrozole versus clomiphene citrate in women undergoing super-
ovulation. Fertil Steril. 2004;82(6):1561-3.

Al-Inany H, Azab H, El-Khayat W, Nada A, El-Khattan E, Abou-
Setta AM. The effectiveness of clomiphene citrate in LH surge sup-
pression in women undergoing IUI: a randomized controlled trial.
Fertil Steril. 2010;94(6):2167-71.

Alalfy M, Elgazzar A, Ghamry N, Elsawah H, Azkalani A, El Lithy
A, et al. Physical endometrial manipulation and its impact on
success rate and live birth rate in ICSI in patients with unex-
plained infertility after recurrent ICSI failure, a double blinded
randomized controlled trial. J Matern Fetal Neonatal Med.
2020;33(17):2983-9.

Alborzi S, Motazedian S, Parsanezhad ME, Jannati S. Comparison
of the effectiveness of single intrauterine insemination (IUI)
versus double IUI per cycle in infertile patients. Fertil Steril.
2003;80(3):595-9.

Amsalem H, Tsvieli R, Zentner BS, Yagel S, Mitrani-Rosenbaum
S, Hurwitz A. Monopaternal superfecundation of quintuplets after
transfer of two embryos in an in vitro fertilization cycle. Fertil
Steril. 2001;76(3):621-3.

Arici A, Byrd W, Bradshaw K, Kutteh WH, Marshburn P, Carr BR.
Evaluation of clomiphene citrate and human chorionic gonadotro-
pin treatment: a prospective, randomized, crossover study during
intrauterine insemination cycles. Fertil Steril. 1994;61(2):314-8.
Arici A, Oral E, Bukulmez O, Duleba A, Olive DL, Jones EE. The
effect of endometriosis on implantation: results from the Yale
University in vitro fertilization and embryo transfer program. Fertil
Steril. 1996;65(3):603-7.

Audibert F, Hedon B, Arnal F, Humeau C, Badoc E, Virenque V,
et al. Results of IVF attempts in patients with unexplained infertil-
ity. Hum Reprod. 1989;4(7):766-71.

Ayas S, Gurbuz A, Ayaz R, Asoglu MR, Selcuk S, Alkan A, et al.
Efficacy of passive uterine straightening during intrauterine insem-
ination on pregnancy rates and ease of technique. ] Obstet Gynaecol
Res. 2012;38(1):291-6.

Ayaz R, Asoglu MR, Ayas S. Use of clomiphene citrate alone, urinary
follicle-stimulating hormone alone, or both combined sequentially in
patients with unexplained subfertility undergoing intrauterine insemi-
nation: a randomized trial. Turk ] Obstet Gynecol. 2018;15(4):243.
Aydin Y, Hassa H, Oge T, Tokgoz VY. A randomized study of si-
multaneous hCG administration with intrauterine insemina-
tion in stimulated cycles. Eur ] Obstet Gynecol Reprod Biol.
2013;170(2):444-8.

Azem F, Botchan A, Yaron Y, Lessing JB, Har-toov ], Yavetz H, et al.
Outcome of donor versus husband insemination in couples with
unexplained infertility treated by in vitro fertilization and embryo
transfer. Fertil Steril. 1994;61(6):1088-91.

Badawy A, El Nashar AB, El Totongy M. Clomiphene citrate plus
N-acetyl cysteine versus clomiphene citrate for augmenting ovula-
tion in the management of unexplained infertility: a randomized
double-blind controlled trial. Fertil Steril. 2006;86(3):647-50.
Badawy A, Elnashar A, Totongy M. Clomiphene citrate or aro-
matase inhibitors combined with gonadotropins for superovulation
in women undergoing intrauterine insemination: a prospective ran-
domised trial. ] Obstet Gynaecol. 2010;30(6):617-21.

Badawy A, Metwally M, Fawzy M. Randomized controlled trial of
three doses of letrozole for ovulation induction in patients with un-
explained infertility. Reprod Biomed Online. 2007;14(5):559-62.
Badawy A, Shokeir T, Allam AF, Abdelhady H. Pregnancy outcome
after ovulation induction with aromatase inhibitors or clomiphene
citrate in unexplained infertility. Acta Obstet Gynecol Scand.
2009;88(2):187-91.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT


https://osf.io/registries
https://orcid.org/0000-0003-2969-2437
https://orcid.org/0000-0003-2969-2437
https://orcid.org/0000-0003-2969-2437
https://orcid.org/0000-0002-5714-1395
https://orcid.org/0000-0002-5714-1395
https://orcid.org/0000-0002-5714-1395
https://orcid.org/0000-0003-3863-2831
https://orcid.org/0000-0003-3863-2831
https://orcid.org/0000-0001-5084-7312
https://orcid.org/0000-0001-5084-7312
https://orcid.org/0000-0001-5084-7312
https://orcid.org/0000-0003-0871-6508
https://orcid.org/0000-0003-0871-6508

THE DEFINITION OF UNEXPLAINED INFERTILITY

11

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Bagis T, Haydardedeoglu B, Kilicdag EB, Cok T, Simsek E,
Parlakgumus AH. Single versus double intrauterine insemination
in multi-follicular ovarian hyperstimulation cycles: a randomized
trial. Hum Reprod. 2010;25(7):1684-90.

Balasch J, Ballesca JL, Pimentel C, Creus M, Fabregues F, Vanrell JA.
Infertility: late low-dose pure follicle stimulating hormone for ovar-
ian stimulation in intra-uterine insemination cycles. Hum Reprod.
1994;9(10):1863-6.

Bancroft K, Vaughan Williams C, Elstein M. Pituitary-ovarian
function in women with minimal or mild endometriosis and other-
wise unexplained infertility. Clin Endocrinol. 1992;36(2):177-81.
Barbosa CP, Cordts EB, Costa AC, de Oliveira R, de Mendonga MA,
Christofolini DM, et al. Low dose of rFSH [100 IU] in controlled
ovarian hyperstimulation response: a pilot study. ] Ovarian Res.
2014;7(1):1-5.

Barroso G, Menocal G, Felix H, Rojas-Ruiz JC, Arslan M,
Ochninger S. Comparison of the efficacy of the aromatase inhib-
itor letrozole and clomiphene citrate as adjuvants to recombinant
follicle-stimulating hormone in controlled ovarian hyperstimula-
tion: a prospective, randomized, blinded clinical trial. Fertil Steril.
2006;86(5):1428-31.

Bayar U, Tanriverdi HA, Barut A, Ayoglu F, Ozcan O, Kaya E.
Letrozole vs. clomiphene citrate in patients with ovulatory infertil-
ity. Fertil Steril. 2006;85(4):1045-8.

Baysoy A, Serdaroglu H, Jamal H, Karatekeli E, Ozornek H, Attar
E. Letrozole versus human menopausal gonadotrophin in women
undergoing intrauterine insemination. Reprod Biomed Online.
2006;13(2):208-12.

Bedaiwy MA, Forman R, Mousa NA, Al Inany HG, Casper RF.
Cost-effectiveness of aromatase inhibitor co-treatment for con-
trolled ovarian stimulation. Hum Reprod. 2006;21(11):2838-44.
Bentin-Ley U, Lindhard A, Ravn V, Islin H, Serensen S. Glycodelin
in endometrial flushing fluid and endometrial biopsies from in-
fertile and fertile women. Eur ] Obstet Gynecol Reprod Biol.
2011;156(1):60-6.

Berker B, Kahraman K, Taskin S, Sukur YE, Sonmezer M,
Atabekoglu CS. Recombinant FSH versus clomiphene citrate for
ovarian stimulation in couples with unexplained infertility and
male subfertility undergoing intrauterine insemination: a random-
ized trial. Arch Gynecol Obstet. 2011;284(6):1561-6.

Bhattacharya S, Harrild K, Mollison J, Wordsworth S, Tay C, Harrold
A, et al. Clomifene citrate or unstimulated intrauterine insemination
compared with expectant management for unexplained infertility:
pragmatic randomised controlled trial. BMJ. 2008;337:a716.
Biacchiardi CP, Revelli A, Gennarelli G, Rustichelli S, Moffa F,
Massobrio M. Fallopian tube sperm perfusion versus intrauterine
insemination in unexplained infertility: a randomized, prospective,
cross-over trial. Fertil Steril. 2004;81(2):448-51.

Bider D, Blankstein J, Levron J, Tur-Kaspa I. Gonadotropins and
glucocorticoid therapy for “low responders”—a controlled study. J
Assist Reprod Genet. 1997;14(6):328-31.

Biljan MM, Mahutte NG, Tulandi T, Tan SL. Prospective ran-
domized double-blind trial of the correlation between time of ad-
ministration and antiestrogenic effects of clomiphene citrate on
reproductive end organs. Fertil Steril. 1999;71(4):633-8.

Brandes M, Hamilton C, van der Steen J, De Bruin J, Bots R, Nelen
W, et al. Unexplained infertility: overall ongoing pregnancy rate
and mode of conception. Hum Reprod. 2011;26(2):360-8.

Bui B, Torrance H, Janssen C, Cohlen B, De Bruin J, Den Hartog J,
et al. Does endometrial scratching increase the rate of spontaneous
conception in couples with unexplained infertility and a good
prognosis (Hunault>30%)? Study protocol of the SCRaTCH-OFO
trial: a randomized controlled trial. BMC Pregnancy Childbirth.
2018;18(1):1-9.

Bungum L, Bungum M, Humaidan P, Andersen CY. A strategy
for treatment of couples with unexplained infertility who failed to
conceive after intrauterine insemination. Reprod Biomed Online.
2004;8(5):584-9.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

JO An International Journal of
Obstetrics and Gynaecology
Cahill D, Wardle P, Harlow C, Hull M. Effect of progestogen ther-
apy on follicular development, related hormone concentrations
and fertilization in vitro in unstimulated cycles and unex-
plained and endometriosis-associated infertility. Hum Reprod.
1996;11(3):647-50.
Campo S, Garcea N. Efficacy assessment of highly purified fol-
licle-stimulating hormone alone or in combination with human
menopausal gonadotropin during pituitary suppression in patients
undergoing GIFT for unexplained infertility. Gynecol Endocrinol.
1998;12(3):161-6.
Cetinkaya K, Kadanali S. The effect of administering vaginal es-
trogen to clomiphene citrate stimulated cycles on endometrial
thickness and pregnancy rates in unexplained infertility. ] Turk Ger
Gynecol Assoc. 2012;13(3):157.
Checa MA, Prat M, Carreras R. Antral follicle count as a predic-
tor of hyperresponse in controlled ovarian hyperstimulation/
intrauterine insemination in unexplained sterility. Fertil Steril.
2010;94(3):1105-7.
Choi S-J, Kim D-I, Yoon SH, Lim C-Y, Lee J-M, Choe C-M.
Effectiveness and safety of Korean medicine for treating women
with unexplained infertility: a multi-center observational study.
Integr Med Res. 2021;10(4):100751.
Choy CM, Lam CW, Cheung LT, Briton-Jones CM, Cheung L, Haines
CJ. Infertility, blood mercury concentrations and dietary seafood
consumption: a case—control study. BJOG. 2002;109(10):1121-5.
Chung C, Fleming R, Jamieson M, Yates R, Coutts J. Randomized
comparison of ovulation induction with and without intrauterine
insemination in the treatment of unexplained infertility. Hum
Reprod. 1995;10(12):3139-41.
Cicek N, Eryilmaz OG, Sarikaya E, Gulerman C, Genc Y. Vitamin
E effect on controlled ovarian stimulation of unexplained infertile
women. ] Assist Reprod Genet. 2012;29(4):325-8.
Costello MF, Emerson S, Lukic ], Sjoblom P, Garrett D, Hughes
G, et al. Predictive value of mid luteal progesterone concentra-
tion before luteal support in controlled ovarian hyperstimula-
tion with intrauterine insemination. Aust N Z J Obstet Gynaecol.
2004;44(1):51-6.
Crosignani P, Walters D, Soliani A. The ESHRE multicentre trial on
the treatment of unexplained infertility: a preliminary report. Hum
Reprod. 1991;6(7):953-8.
Crosignani PG, Ragni G, Finzi GCL, De Lauretis L, Olivares MD,
Perotti L. Intraperitoneal insemination in the treatment of male and
unexplained infertility. Fertil Steril. 1991;55(2):333-7.
Crosignani PG, Somigliana E. Effect of GnRH antagonists in FSH
mildly stimulated intrauterine insemination cycles: a multicentre
randomized trial. Hum Reprod. 2007;22(2):500-5.
de Mendieta MA, Aranda AS, Loépez JFM, Sanchez AMR,
Mondragén EC, Monterrosas LAD, et al. Comparative analysis of
the pregnancy rate via in vitro fertilization vs. previous artificial
insemination in patients with unexplained infertility. JBRA Assist
Reprod. 2022;26(1):22.
Deaton JL, Clark RR, Pittaway DE, Herbst P, Bauguess P.
Clomiphene citrate ovulation induction in combination with a
timed intrauterine insemination: the value of urinary luteinizing
hormone versus human chorionic gonadotropin timing. Fertil
Steril. 1997;68(1):43-7.
Deaton JL, Gibson M, Blackmer KM, Nakajima ST, Badger GJ,
Brumsted JR. A randomized, controlled trial of clomiphene ci-
trate and intrauterine insemination in couples with unexplained
infertility or surgically corrected endometriosis. Fertil Steril.
1990;54(6):1083-8.
Dechaud H, Daures J, Hedon B. Prospective evaluation of fallopos-
copy. Hum Reprod. 1998;13(7):1815-8.
Dehbashi S, Parsanezhad M, Alborzi S, Zarei A. Effect of clomi-
phene citrate on endometrium thickness and echogenic patterns.
Int ] Gynecol Obstet. 2003;80(1):49-53.
DelPortoF, FerreroS, CifaniN, Sesti G, Proietta M. Antiphospholipid
antibodies and idiopathic infertility. Lupus. 2022;31(3):347-53.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



12 B OG An International Journal of
Obstetrics and Gynaecology

66.

67.

68.

72.

77.

78.

80.

82.

84.

85.

RAPERPORT ET AL.

Demir B, Guven S, Guven ESG, Atamer Y, Gunalp GS, Gul T.
Serum leptin level in women with unexplained infertility. ] Reprod
Immunol. 2007;75(2):145-9.

Demirol A, Gurgan T. Comparison of different gonadotrophin
preparations in intrauterine insemination cycles for the treatment
of unexplained infertility: a prospective, randomized study. Hum
Reprod. 2007;22(1):97-100.

DeVane GW, Guzick DS. Bromocriptine therapy in normopro-
lactinemic women with unexplained infertility and galactorrhea.
Fertil Steril. 1986;46(6):1026-31.

Dhaliwal LK, Sialy RK, Gopalan S, Majumdar S. Minimal stimu-
lation protocol for use with intrauterine insemination in the treat-
ment of infertility. ] Obstet Gynaecol Res. 2002;28(6):295-9.
Diamond MP, Legro RS, Coutifaris C, Alvero R, Robinson RD,
Casson P, et al. Assessment of multiple intrauterine gestations from
ovarian stimulation (AMIGOS) trial: baseline characteristics. Fertil
Steril. 2015;103(4):962-973.e4.

Donderwinkel P, van der Vaart H, Wolters VM, Simons AH, Kroon G,
Heineman M-]J. Treatment of patients with long-standing unexplained
subfertility with in vitro fertilization. Fertil Steril. 2000;73(2):334-7.
Ebrahimi M, Akbari Asbagh F, Darvish S. The effect of luteal phase
support on pregnancy rates of the stimulated intrauterine insem-
ination cycles in couples with unexplained infertility. Int J Fertil
Steril. 2010;4(2):51-6.

Edelstam G, Sjosten A, Bjuresten K, Ek I, Wanggren K, Spira J. A
new rapid and effective method for treatment of unexplained infer-
tility. Hum Reprod. 2008;23(4):852-6.

Eidizadeh A, Papert S, Valk ], Pollok-Kopp B, Goldmann M, Riggert
], et al. Adverse drug reactions following lymphocyte immunother-
apy for the treatment of infertility: a retrospective study. ] Obstet
Gynaecol Res. 2022;48(10):2571-82.

Eisenberg E, Legro RS, Diamond MP, Huang H, O'Brien LM, Smith
YR, et al. Sleep habits of women with infertility. J Clin Endocrinol
Metabol. 2021;106(11):e4414-26.

Eissa MK, Sawers RS, Docker MF, Lynch SS, Newton JR.
Characteristics and incidence of dysfunctional ovulation patterns
detected by ultrasound. Fertil Steril. 1987;47(4):603-12.

El Sadek M, Amer M, Abdel-Malak G. Questioning the efficacy of
fallopian tube sperm perfusion. Hum Reprod. 1998;13(11):3053-6.
El-Mazny A, Abou-Salem N, ElShenoufy H. Doppler study of uter-
ine hemodynamics in women with unexplained infertility. Eur J
Obstet Gynecol Reprod Biol. 2013;171(1):84-7.

ElKattan EA. Ultrasonographic markers of endometrial receptivity
of letrozole and clomiphene citrate in unexplained infertile women.
Middle East Fertil Soc J. 2013;18(2):84-8.

Elkholi DGEY, Nagy HM. The impact of timing of insemination
in relation to ovulation on the cycle pregnancy rate of intrauterine
insemination and intrauterine tuboperitoneal insemination in un-
explained infertility. Middle East Fertil Soc J. 2016;21(1):4-10.
Erdem A, Erdem M, Atmaca S, Guler I. Impact of luteal phase sup-
port on pregnancy rates in intrauterine insemination cycles: a pro-
spective randomized study. Fertil Steril. 2009;91(6):2508-13.

Evans J, Wells C, Gregory L, Walker S. A comparison of intrauter-
ine insemination, intraperitoneal insemination, and natural inter-
course in superovulated women. Fertil Steril. 1991;56(6):1183-7.
Ezoe K, Fukuda J, Takeshima K, Shinohara K, Kato K. Letrozole-
induced endometrial preparation improved the pregnancy outcomes
after frozen blastocyst transfer compared to the natural cycle: a retro-
spective cohort study. BMC Pregnancy Childbirth. 2022;22(1):1-10.
Farquhar CM, Liu E, Armstrong S, Arroll N, Lensen S, Brown J.
Intrauterine insemination with ovarian stimulation versus expect-
ant management for unexplained infertility (TUI): a pragmatic,
open-label, randomised, controlled, two-Centre trial. Lancet.
2018;391(10119):441-50.

Fisch P, Casper RF, Brown SE, Wrixon W, Collins JA, Reid RL,
et al. Unexplained infertility: evaluation of treatment with clo-
miphene citrate and human chorionic gonadotropin. Fertil Steril.
1989;51(5):828-33.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Foong SC, Fleetham JA, O'Keane JA, Scott SG, Tough SC, Greene
CA. A prospective randomized trial of conventional in vitro fer-
tilization versus intracytoplasmic sperm injection in unexplained
infertility. ] Assist Reprod Genet. 2006;23(3):137-40.

Fouda UM, Sayed AM. Extended letrozole regimen versus clo-
miphene citrate for superovulation in patients with unexplained
infertility undergoing intrauterine insemination: a randomized
controlled trial. Reprod Biol Endocrinol. 2011;9(1):1-7.

Fujii S, Fukui A, Fukushi Y, Kagiya A, Sato S, Saito Y. The effects
of clomiphene citrate on normally ovulatory women. Fertil Steril.
1997;68(6):997-9.

Gebel HM, Rana N, Braun DP, Dmowski WP. Differential expres-
sion of VLAP1 (CD29) on monocytes from patients with endometri-
osis. Am ] Reprod Immunol. 1995;34(5):317-22.

Geva E, Yovel I, Lerner-Geva L, Lessing J, Azem F, Amit A.
Intrauterine insemination before transfer of frozen-thawed em-
bryos may improve the pregnancy rate for couples with unexplained
infertility: preliminary results of a randomized prospective study.
Fertil Steril. 2000;73(4):755-60.

Ghanem ME, Bakre NI, Emam MA, Al Boghdady LA, Helal AS,
Elmetwally AG, et al. The effects of timing of intrauterine insemi-
nation in relation to ovulation and the number of inseminations on
cycle pregnancy rate in common infertility etiologies. Hum Reprod.
2011;26(3):576-83.

Gibreel A, Badawy A, El-Refai W, El-Adawi N. Endometrial
scratching to improve pregnancy rate in couples with unexplained
subfertility: a randomized controlled trial. ] Obstet Gynaecol Res.
2013;39(3):680-4.

Gogacz M, Polak G, Jakowicki J, Kotarski J. Peritoneal fluid
leptin concentration in infertile patients. J Reprod Immunol.
2001;51(2):159-65.

Gonzalez R, Palomino A, Boric A, Vega M, Devoto L. A quantitative
evaluation of a1, a4, aV and B3 endometrial integrins of fertile and
unexplained infertile women during the menstrual cycle. A flow cy-
tometric appraisal. Hum Reprod. 1999;14(10):2485-92.

Gorini G, Milano F, Olliaro P, Regazzetti A, Rondanelli E.
Chlamydia trachomatis infection in primary unexplained infertil-
ity. Eur ] Epidemiol. 1990;6(3):335-8.

Goverde A, McDonnell J, Schats R, Vermeiden J, Homburg R,
Lambalk C. Ovarian response to standard gonadotrophin stim-
ulation for IVF is decreased not only in older but also in younger
women in couples with idiopathic and male subfertility. Hum
Reprod. 2005;20(6):1573-7.

Goverde AJ, McDonnell J, Vermeiden JP, Schats R, Rutten FF,
Schoemaker J. Intrauterine insemination or in-vitro fertilisation in
idiopathic subfertility and male subfertility: a randomised trial and
cost-effectiveness analysis. Lancet. 2000;355(9197):13-8.

Gregoriou O, Vlahos NF, Konidaris S, Papadias K, Botsis D, Creatsas
GK. Randomized controlled trial comparing superovulation with
letrozole versus recombinant follicle-stimulating hormone com-
bined with intrauterine insemination for couples with unexplained
infertility who had failed clomiphene citrate stimulation and intra-
uterine insemination. Fertil Steril. 2008;90(3):678-83.

Grigoriou O, Makrakis E, Konidaris S, Hassiakos D, Papadias K,
Baka S, et al. Effect of sperm treatment with exogenous platelet-ac-
tivating factor on the outcome of intrauterine insemination. Fertil
Steril. 2005;83(3):618-21.

Group RHFS. Clinical assessment of recombinant human folli-
cle-stimulating hormone in stimulating ovarian follicular de-
velopment before in vitro fertilization. Fertil Steril. 1995;63(1):
77-86.

Guerif F, Saussereau M, Barthelemy C, Couet M, Gervereau O,
Lansac J, et al. Efficacy of IVF using frozen donor semen in cases of
previously failed DI cycles compared with tubal infertility: a cohort
study. Reprod Biomed Online. 2004;9(4):404-8.

Gupta V, Radhakrishnan G, Arora V, Singh A. Evaluation of endo-
metrial scratching on intrauterine insemination outcome and endo-
metrial receptivity. Middle East Fertil Soc J. 2018;23(4):363-9.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



THE DEFINITION OF UNEXPLAINED INFERTILITY

13

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Guven MA, Dilek U, Pata O, Dilek S, Ciragil P. Prevalance of
Chlamydia trochomatis, Ureaplasma urealyticum and Mycoplasma
hominis infections in the unexplained infertile women. Arch
Gynecol Obstet. 2007;276(3):219-23.

Guven PG, Cayir Y, Borekci B. Effectiveness of acupuncture on
pregnancy success rates for women undergoing in vitro fertil-
ization: a randomized controlled trial. Taiwan ] Obstet Gynecol.
2020;59(2):282-6.

Guzick D, Sullivan M, Adamson GD, Cedars M, Falk R, Peterson E,
et al. Efficacy of treatment for unexplained infertility. Fertil Steril.
1998;70(2):207-13.

Haller K, Sarapik A, Talja I, Salumets A, Uibo R. Controlled ovar-
ian hyperstimulation changes the prevalence of serum autoan-
tibodies in in vitro fertilization patients. Am ] Reprod Immunol.
2006;56(5-6):364-70.

Hambartsoumian E. Endometrial leukemia inhibitory factor (LIF)
as a possible cause of unexplained infertility and multiple failures of
implantation. Am ] Reprod Immunol. 1998;39(2):137-43.

Hansen KR, Eisenberg E, Baker V, Hill MJ, Chen S, Talken S,
et al. Midluteal progesterone: a marker of treatment outcomes in
couples with unexplained infertility. J Clin Endocrinol Metabol.
2018;103(7):2743-51.

Harira M. Use of letrozole versus clomiphene-estradiol for treating
infertile women with unexplained infertility not responding well
to clomiphene alone, comparative study. Middle East Fertil Soc J.
2018;23(4):384-7.

Haritha S, Rajagopalan G. Follicular growth, endometrial thick-
ness, and serum estradiol levels in spontaneous and clomiphene
citrate-induced cycles. Int ] Gynecol Obstet. 2003;81(3):287-92.
Harrison RF. Stress spikes of hyperprolactinaemia and infertility.
Hum Reprod. 1988;3(2):173-5.

Hershlag A, Paine T, Kvapil G, Feng H, Napolitano B. In vitro fertiliza-
tion-intracytoplasmic sperm injection split: an insemination method
to prevent fertilization failure. Fertil Steril. 2002;77(2):229-32.
Hogerzeil HV, Spiekerman JC, Vries JW, Schepper G. A randomized
trial between GIFT and ovarian stimulation for the treatment of
unexplained infertility and failed artificial insemination by donor.
Hum Reprod. 1992;7(9):1235-9.

Horbay GL, Cowell CA, Casper RF. Multiple follicular recruitment
and intrauterine insemination outcomes compared by age and diag-
nosis. Hum Reprod. 1991;6(7):947-52.

Hovatta O, Kurunmaki H, Tiitinen A, Lahteenmaki P, Koskimies
AL Direct intraperitoneal or intrauterine insemination and super-
ovulation in infertility treatment: a randomized study. Fertil Steril.
1990;54(2):339-41.

Huang Y, Wu C, Wei C, Chen Y, Xing F. The low endometrial ex-
pression of long non-coding RNA NORAD is associated with re-
current pregnancy losses and unexplained infertility. Evid Based
Complement Alternat Med. 2022;2022:6448666.

Hughes EG, Collins JA, Gunby J. A randomized controlled trial of
three low-dose gonadotrophin protocols for unexplained infertility.
Hum Reprod. 1998;13(6):1527-31.

Ibrahim MI, Moustafa RA, Abdel-Azeem AA. Letrozole versus
clomiphene citrate for superovulation in Egyptian women with un-
explained infertility: a randomized controlled trial. Arch Gynecol
Obstet. 2012;286(6):1581-7.

1dil M, Cepni I, Demirsoy G, Ocal P, Salihoglu F, Senol H, et al. Does
granulosa cell apoptosis have a role in the etiology of unexplained
infertility? Eur ] Obstet Gynecol Reprod Biol. 2004;112(2):182-4.
Iffland C, Reid W, Amso N, Bernard A, Buckland G, Shaw R.
A within-patient comparison between superovulation with in-
tra-uterine artificial insemination using husband's washed sperma-
tozoa and gamete intrafallopian transfer in unexplained infertility.
Eur J Obstet Gynecol Reprod Biol. 1991;39(3):181-6.

Iniesta S, Esteban S, Armijo O, Lobo S, Manzano S, Espinosa I, et al.
Ligilactobacillus salivarius PS11610 exerts an effect on the microbial
and immunological profile of couples suffering unknown infertil-
ity. Am J Reprod Immunol. 2022;88(1):e13552.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

JO An International Journal of
Obstetrics and Gynaecology
Isaksson R, Tiitinen A. Superovulation combined with insemina-
tion or timed intercourse in the treatment of couples with unex-
plained infertility and minimal endometriosis. Acta Obstet Gynecol
Scand. 1997;76(6):550 4.
Isaksson R, Tiitinen A. Obstetric outcome in patients with unexplained
infertility, comparison of treatment-related and spontaneous pregnan-
cies. Acta Obstet Gynecol Scand. 1998;77(8):849-53.
Isaksson R, Tiitinen A, Reinikainen L, Cacciatore B. Comparison of
uterine and spiral artery blood flow in women with unexplained and
tubal infertility. Ultrasound Obstet Gynecol. 2003;21(2):174-80.
Israel R, Surrey ES, Surrey MW. Correlation between salpingo-
scopic and laparoscopic staging in the assessment of the distal fallo-
pian tube. Fertil Steril. 1996;65(2):267-71.
Jaiswal A, Baliu-Souza T, Turner K, Nadiminty N, Rambhatla A,
Agarwal A, et al. Sperm centriole assessment identifies male factor
infertility in couples with unexplained infertility-a pilot study. Eur
J Cell Biol. 2022;101:151243.
Jatzko B, Vytiska-Bistorfer E, Pawlik A, Promberger R, Mayerhofer
K, Ott J. The impact of thyroid function on intrauterine insemi-
nation outcome-a retrospective analysis. Reprod Biol Endocrinol.
2014;12(1):1-6.
Johnson N, Farquhar C, Hadden W, Suckling J, Yu Y, Sadler L. The
FLUSH trial—flushing with lipiodol for unexplained (and endome-
triosis-related) subfertility by hysterosalpingography: a randomized
trial. Hum Reprod. 2004;19(9):2043-51.
Kabukeu C, Cil N, Cabus U, Alatas E. Effect of ejaculatory absti-
nence period on sperm DNA fragmentation and pregnancy out-
come of intrauterine insemination cycles: a prospective randomized
study. Arch Gynecol Obstet. 2021;303(1):269-78.
KahnJA, Sunde A, Koskemies A, von Diiring V, Serdal T, Christensen
F, et al. Fallopian tube sperm perfusion (FSP) versus intra-uterine
insemination (IUI) in the treatment of unexplained infertility: a
prospective randomized study. Hum Reprod. 1993;8(6):890-4.
Kahn JA, Sunde A, von Diiring V, Serdal T, Remen A, Lippe B,
et al. Immunology: formation of antisperm antibodies in women
treated with fallopian tube sperm perfusion. Hum Reprod.
1993:8(9):1414-9.
Kaing A, Jaswa EA, Diamond MP, Legro RS, Cedars MI, Huddleston
HG. Highly elevated level of antimiillerian hormone associated with
preterm delivery in polycystic ovary syndrome patients who under-
went ovulation induction. Fertil Steril. 2021;115(2):438-46.
Kale I, Dizdar M. Use of uterine artery Doppler velocimetry values
to predict pregnancy in intrauterine insemination cycles in couples
with unexplained infertility. ] Surg Med. 2022;6(1):49-52.
Kamel AM, Hussien A, Salah E. The effect of delaying intrauter-
ine insemination till 48 h after hCG injection on pregnancy rate.
Middle East Fertil Soc J. 2015;20(4):290-4.
Karadag B, Dilbaz B, Karcaaltincaba D, Sahin EG, Ercan F, Karasu
Y, et al. The effect of luteal-phase support with vaginal progester-
one on pregnancy rates in gonadotropin and clomiphene citrate/
intra-uterine insemination cycles in unexplained infertility: a pro-
spective randomised study. ] Obstet Gynaecol. 2016;36(6):794-9.
Karlstrém P-O, Bakos O, Bergh T, Lundkvist O. Intrauterine insem-
ination and comparison of two methods of sperm preparation. Hum
Reprod. 1991;6(3):390-5.
Karlstrém P-O, Bergh T, Lundkvist O. Addition of gonadotro-
phin-releasing hormone agonist and/or two inseminations with
husband's sperm do not improve the pregnancy rate in superovu-
lated cycles. Acta Obstet Gynecol Scand. 2000;79(1):37-42.
Kaur J, Suri V, Gainder S, Arora A. Prospective randomized trial
comparing efficacy of letrozole step-up protocol with letrozole plus
gonadotropins for controlled ovarian stimulation and intrauterine
insemination in patients with unexplained infertility. Arch Gynecol
Obstet. 2019;300(6):1767-71.
Kervancioglu ME, Saridogan E, Atasti T, Camlibel T, Demircan A,
Sarikamis B, et al. Human fallopian tube epithelial cell co-culture
increases fertilization rates in male factor infertility but not in tubal
or unexplained infertility. Hum Reprod. 1997;12(6):1253-8.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



14 B OG An International Journal of
Obstetrics and Gynaecology

140.

141.
142.

143.
144.
145.
146.
147.
148.
149.
150.

151.

152.

153.
154.

155.

156.

157.

RAPERPORT ET AL.

Keskin M, Ayta¢ R. Does luteal phase support effect pregnancy
rates in intrauterine insemination cycles? A prospective ran-
domised controlled study in a tertiary center. Obstet Gynecol Int.
2020;2020:6234070.

Kim CH, Cho YK, Mok JE. The efficacy of immunotherapy in pa-
tients who underwent superovulation with intrauterine insemina-
tion. Fertil Steril. 1996;65(1):133-8.

Kirby CA, Flaherty SP, Godfrey BM, Warnes GM, Matthews CD. A
prospective trial of intrauterine insemination of motile spermato-
zoa versus timed intercourse. Fertil Steril. 1991;56(1):102-7.
Klentzeris L, Bulmer ], Trejdosiewicz L, Morrison L, Cooke I.
Infertility: beta-1 integrin cell adhesion molecules in the en-
dometrium of fertile and infertile women. Hum Reprod.
1993;8(8):1223-30.

Kocak M, Dilbaz B, Demir B, Tasci Y, Tarcan A, Dede S, et al.
Lyophilised hMG versus rFSH in women with unexplained in-
fertility undergoing a controlled ovarian stimulation with intra-
uterine insemination: a prospective, randomised study. Gynecol
Endocrinol. 2010;26(6):429-34.

Kohl B, Kohl H, Krause W, Deichert U. The clinical signifi-
cance of antisperm antibodies in infertile couples. Hum Reprod.
1992;7(10):1384-7.

Kossakowski ], Stephenson M, Smith H. Intrauterine insemination
with husband's sperm: comparison of pregnancy rates in couples
with cervical factor, male factor, immunological factor and idio-
pathic infertility. Aust N Z ] Obstet Gynaecol. 1993;33(2):183-6.
Kovacs P, Kovats T, Sajgo A, Szollosi J, Matyas S, Kaali SG. The
role of hyaluronic acid binding assay in choosing the fertilization
method for patients undergoing IVF for unexplained infertility. J
Assist Reprod Genet. 2011;28(1):49-54.

Krélickova M, Ulcova-Gallova Z, Sima R, Vanecek T, Sima P, Krizan
], et al. Association of the leukemia inhibitory factor gene mutation
and the antiphospholipid antibodies in the peripheral blood of in-
fertile women. Folia Microbiol. 2007;52(5):543-8.

Kuang H, Jin S, Thomas T, Engmann L, Hansen KR, Coutifaris C,
et al. Predictors of participant retention in infertility treatment tri-
als. Fertil Steril. 2015;104(5):1236-1243.¢2.

Lacin S, Vatansever S, Kuscu NK, Koyuncu F, Ozbilgin K, Ceylan
E. Clomiphene citrate does not affect the secretion of alpha3,
alphaV and betal integrin molecules during the implantation
window in patients with unexplained infertility. Hum Reprod.
2001;16(11):2305-9.

Lambalk C, Leader A, Olivennes F, Fluker M, Andersen AN,
Ingerslev ], et al. Treatment with the GnRH antagonist ganirelix
prevents premature LH rises and luteinization in stimulated intra-
uterine insemination: results of a double-blind, placebo-controlled,
multicentre trial. Hum Reprod. 2006;21(3):632-9.

Leeton J, Rogers P, Caro C, Healy D, Yates C. A controlled study be-
tween the use of gamete intrafallopian transfer (GIFT) and in vitro
fertilization and embryo transfer in the management of idiopathic
and male infertility. Fertil Steril. 1987;48(4):605-7.

Lensen S, Martins W, Nastri C, Sadler L, Farquhar C. Pipelle for
Pregnancy (PIP): study protocols for three randomised controlled
trials. Trials. 2016;17(1):1-14.

Lessey BA, Castelbaum AJ, Sawin SW, Sun J. Integrins as markers of
uterine receptivity in women with primary unexplained infertility.
Fertil Steril. 1995;63(3):535-42.

Li T, Lenton E, Dockery P, Cooke I. A comparison of some clinical
and endocrinological features between cycles with normal and de-
fective luteal phases in women with unexplained infertility. Hum
Reprod. 1990;5(7):805-10.

Li T-C, Dockery P, Cooke ID. Endometrial development in the lu-
teal phase of women with various types of infertility: comparison
with women of normal fertility. Hum Reprod. 1991;6(3):325-30.
Lolis DE, Tsolas O, Messinis IE. The follicle-stimulating hormone
threshold level for follicle maturation in superovulated cycles. Fertil
Steril. 1995;63(6):1272-7.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

Mackenna A, Barratt CL, Kessopoulou E, Cooke I. The contribu-
tion of a hidden male factor to unexplained infertility. Fertil Steril.
1993;59(2):405-11.

Mackenna A, Zegers-Hochschild F, Fernandez E, Fabres C,
Huidobro C, Prado J, et al. Fertilization rate in couples with unex-
plained infertility. Hum Reprod. 1992;7(2):223-6.

Mahadevan MM, Trounson AO, Leeton JE. The relationship of tubal
blockage, infertility of unknown cause, suspected male infertility,
and endometriosis to success of in vitro fertilization and embryo
transfer. Fertil Steril. 1983;40(6):755-62.

Maher MA, Abdelaziz A, Shehata YA. Effect of follicular di-
ameter at the time of ovulation triggering on pregnancy out-
comes during intrauterine insemination. Int J] Gynecol Obstet.
2017;139(2):174-9.

Maheux-Lacroix S, Dodin S, Moore L, Bujold E, Lefebvre J, Bergeron
M-E. Preovulatory uterine flushing with saline as a treatment for
unexplained infertility: a randomised controlled trial protocol. BMJ
Open. 2016;6(1):¢009897.

Mamas L. Infertility: higher pregnancy rates with a simple method
for fallopian tube sperm perfusion, using the cervical clamp double
nut bivalve speculum in the treatment of unexplained infertility: a
prospective randomized study. Hum Reprod. 1996;11(12):2618-22.
Martinez AR, Bernardus RE, Voorhorst FJ, Vermeiden JP,
Schoemaker J. Intrauterine insemination does and clomiphene ci-
trate does not improve fecundity in couples with infertility due to
male or idiopathic factors: a prospective, randomized, controlled
study. Fertil Steril. 1990;53(5):847-53.

Martinez AR, Bernardus RE, Voorhorst FJ, Vermeiden JP,
Schoemaker J. Pregnancy rates after timed intercourse or intrauter-
ine insemination after human menopausal gonadotropin stimu-
lation of normal ovulatory cycles: a controlled study. Fertil Steril.
1991;55(2):258-65.

Mascarenhas L, Khastgir G, Davies W, Lee S. Superovulation
and timed intercourse: can it provide a reasonable alternative
for those unable to afford assisted conception? Hum Reprod.
1994;9(1):67-70.

Melis GB, Paoletti AM, Ajossa S, Guerriero S, Depau GF, Mais V.
Ovulation induction with gonadotropins as sole treatment in infer-
tile couples with open tubes: a randomized prospective comparison
between intrauterine insemination and timed vaginal intercourse.
Fertil Steril. 1995;64(6):1088-93.

Merviel P, Labarre M, James P, Bouée S, Chabaud J-J, Roche S, et al.
Should intrauterine inseminations still be proposed in cases of
unexplained infertility? Retrospective study and literature review.
Arch Gynecol Obstet. 2022;305:1241-54.

Mikolajczyk M, Wirstlein P, Skrzypczak J. The impact of leukemia
inhibitory factor in uterine flushing on the reproductive potential
of infertile women—a prospective study. Am J Reprod Immunol.
2007;58(1):65-74.

Mikotajczyk M, Wirstlein P, Skrzypczak J. Aberrant claudin-4
transcript levels in eutopic endometrium of women with id-
iopathic infertility and minimal endometriosis. Ginekol Pol.
2013;84(2):90-4.

Mitwally M, Casper R. Aromatase inhibition reduces gonadotro-
phin dose required for controlled ovarian stimulation in women
with unexplained infertility. Hum Reprod. 2003;18(8):1588-97.
Morad AWA, Abdelhamid AA. Prospective randomized study for
hydrotubation with or without lidocaine before intrauterine in-
semination in unexplained infertility. Middle East Fertil Soc J.
2012;17(4):250-5.

Mostafa MS, El Huseiny AM, Soliman BS, Mohammed MM. Effect
of postponing hCG injection after intrauterine insemination on
pregnancy rate. Middle East Fertil Soc J. 2014;19(3):183-6.

Motawi TM, Rizk SM, Maurice NW, Maged AM, Raslan AN, Sawaf
AH. The role of gene polymorphisms and AMH level in prediction
of poor ovarian response in Egyptian women undergoing IVF pro-
cedure. ] Assist Reprod Genet. 2017;34(12):1659-66.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



THE DEFINITION OF UNEXPLAINED INFERTILITY

15

An International Journal of

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

Mukherjee S, Sharma S, Chakravarty B. Comparative evaluation
of pregnancy outcome in gonadotrophin-clomiphene combination
vs clomiphene alone in polycystic ovarian syndrome and unex-
plained infertility-a prospective clinical trial. ] Hum Reprod Sci.
2010;3(2):80.

Munuce M]J, Quintero I, Caille AM, Ghersevich S, Berta CL.
Comparative concentrations of steroid hormones and proteins
in human peri-ovulatory peritoneal and follicular fluids. Reprod
Biomed Online. 2006;13(2):202-7.

Mutlu I, Erdem M, Erdem A. The impact of the modified speculum
application technique on the success rates of intrauterine insemi-
nation: a randomized controlled study. Taiwan ] Obstet Gynecol.
2019;58(3):370—4.

Mutlu MF, Erdem M, Erdem A, Mutlu I, Guler I, Demirdag E. The
impact of premature progesterone rise on the outcome of intra-
uterine insemination cycles with controlled ovarian hyperstimula-
tion in unexplained infertility. Eur ] Obstet Gynecol Reprod Biol.
2016;203:44-8.

Nada AM, ElSetohy KA, Moh'd MB, Shaheen AF. Antagonist pro-
tocol versus clomiphene in unexplained infertility: a randomized
controlled study. Taiwan ] Obstet Gynecol. 2016;55(3):326-30.
Nakagawa K, Ohgi S, Horikawa T, Kojima R, Ito M, Saito H.
Laparoscopy should be strongly considered for women with unex-
plained infertility. ] Obstet Gynaecol Res. 2007;33(5):665-70.
Nugent D, Watson AJ, Killick SR, Balen AH, Rutherford AJ. A ran-
domized controlled trial of tubal flushing with lipiodol for unex-
plained infertility. Fertil Steril. 2002;77(1):173-5.

Ombelet W, Campo R, Bosmans E, Nijs M. Intrauterine insemi-
nation (IUI) as a first-line treatment in developing countries and
methodological aspects that might influence IUT success. ESHRE
Monogr. 2008;2008(1):64-72.

Omland A, Fedorcsak P, Storeng R, Dale P, Abyholm T, Tanbo T.
Natural cycle IVF in unexplained, endometriosis-associated and
tubal factor infertility. Hum Reprod. 2001;16(12):2587-92.

Omland A, Tanbo T, Dale P, Abyholm T. Artificial insemina-
tion by husband in unexplained infertility compared with in-
fertility associated with peritoneal endometriosis. Hum Reprod.
1998;13(9):2602-5.

Omland AK, Abyholm T, Fedorcsék P, Ertzeid G, Oldereid NB,
Bjercke S, et al. Pregnancy outcome after IVF and ICSI in unex-
plained, endometriosis-associated and tubal factor infertility. Hum
Reprod. 2005;20(3):722-7.

Omland AK, Bjercke S, Ertzeid G, Fedorcsék P, Oldereid NB,
Storeng R, et al. Intracytoplasmic sperm injection (ICSI) in unex-
plained and stage I endometriosis-associated infertility after fer-
tilization failure with in vitro fertilization (IVF). J Assist Reprod
Genet. 2006;23(7):351-7.

Ordi J, Creus M, Casamitjana R, Cardesa A, Vanrell JA, Balasch
J. Endometrial pinopode and avp3 integrin expression is not im-
paired in infertile patients with endometriosis. J Assist Reprod
Genet. 2003;20(11):465-73.

Orug AS, Yilmaz N, Goérkem U, Inal HA, Seckin B, Giilerman
C. Influence of ultrasound-guided artificial insemination on
pregnancy rates: a randomized study. Arch Gynecol Obstet.
2014;289(1):207-12.

Pacu I, Tonescu C, Dimitriu M, Banacu M, Tarcomnicu I, Calin D,
et al. Intrauterine insemination in idiopathic infertility. Arch Balk
Med Union. 2016;51(3):334-9.

Pai HD, Kundnani MT, Palshetkar NP, Pai RD, Saxena N.
Reproductive performance after hysteroscopic metroplasty in
women with primary infertility and septate uterus. ] Gynecol
Endosc Surg. 2009;1(1):17.

Palomba S, Zupi E, Falbo A, Russo T, Marconi D, Tolino A, et al. A
multicenter randomized, controlled study comparing laparoscopic
versus minilaparotomic myomectomy: reproductive outcomes.
Fertil Steril. 2007;88(4):933-41.

Palomba S, Zupi E, Russo T, Falbo A, Marconi D, Tolino A, et al. A
multicenter randomized, controlled study comparing laparoscopic

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

BJ0
versus minilaparotomic myomectomy: short-term outcomes. Fertil
Steril. 2007;88(4):942-51.

Parazzini F. Ablation of lesions or no treatment in minimal-mild
endometriosis in infertile women: a randomized trial. Gruppo
Italiano per lo Studio dell'Endometriosii Hum Reprod.
1999;14(5):1332-4.

Park JJ, Kang M, Shin S, Choi E, Kwon S, Wee H, et al. Unexplained
infertility treated with acupuncture and herbal medicine in Korea. J
Altern Complement Med. 2010;16(2):193-8.

Parsanezhad ME, Alborzi S, Zolghadril J, Parsa-Nezhad M,
Keshavarzi G, Omrani GR, et al. Hyperprolactinemia after lapa-
roscopic ovarian drilling: an unknown phenomenon. Reprod Biol
Endocrinol. 2005;3(1):1-6.

Patel N, Patel N, Pal S, Nathani N, Pandit R, Patel M, et al. Distinct
gutand vaginal microbiota profile in women with recurrent implan-
tation failure and unexplained infertility. BMC Womens Health.
2022;22(1):1-15.

Peivandi S, Ebadi A, Modanlu S. The comparison between intra-
uterine insemination and fallopian tube sperm perfusion using
FAST® system in patients with unexplained infertility. Int J Fertil
Steril. 2015;8(4):379.

Pirard C, Donnez J, Loumaye E. GnRH agonist as novel luteal
support: results of a randomized, parallel group, feasibility study
using intranasal administration of buserelin. Hum Reprod.
2005;20(7):1798-804.

Plosker SM, Jacobson W, Amato P. Predicting and optimizing suc-
cess in an intra-uterine insemination programme. Hum Reprod.
1994;9(11):2014-21.

Ragni G, Alagna F, Brigante C, Riccaboni A, Colombo M,
Somigliana E, et al. GnRH antagonists and mild ovarian stimula-
tion for intrauterine insemination: a randomized study comparing
different gonadotrophin dosages. Hum Reprod. 2004;19(1):54-8.
Ragni G, De Lauretis L, D'’Ambrogio G, Pellegrini S, Maggioni P,
Vegetti W, et al. Semen preparation by standard swim-up versus
swim-up with test yolk buffer incubation in intrauterine insemina-
tion: a randomized study. Hum Reprod. 1998;13(7):1859-63.
Rahman SM, Malhotra N, Kumar S, Roy KK, Agarwal A. A ran-
domized controlled trial comparing the effectiveness of single ver-
sus double intrauterine insemination in unexplained infertility.
Fertil Steril. 2010;94(7):2913-5.

Ranieri M, Beckett V, Marchant S, Kinis A, Serhal P. Gamete in-
tra-fallopian transfer or in-vitro fertilization after failed ovarian
stimulation and intrauterine insemination in unexplained infertil-
ity? Hum Reprod. 1995;10(8):2023-6.

Rasheed SM, Abdelmonem AM. Hydatid of Morgagni: a possi-
ble underestimated cause of unexplained infertility. Eur ] Obstet
Gynecol Reprod Biol. 2011;158(1):62-6.

Rashidi M, Aaleyasin A, Aghahosseini M, Loloi S, Kokab A, Najmi
Z. Advantages of recombinant follicle-stimulating hormone over
human menopausal gonadotropin for ovarian stimulation in intra-
uterine insemination: a randomized clinical trial in unexplained
infertility. Eur ] Obstet Gynecol Reprod Biol. 2013;169(2):244-7.
Reindollar RH, Regan MM, Neumann PJ, Levine B-S, Thornton KL,
Alper MM, et al. A randomized clinical trial to evaluate optimal
treatment for unexplained infertility: the fast track and standard
treatment (FASTT) trial. Fertil Steril. 2010;94(3):888-99.

Ricci G, Nucera G, Pozzobon C, Boscolo R, Giolo E, Guaschino S.
A simple method for fallopian tube sperm perfusion using a block-
ing device in the treatment of unexplained infertility. Fertil Steril.
2001;76(6):1242-8.

Robles A, Gayete-Lafuente S, Prat M, Gonzalez-Comadran M,
Checa MA. The step-up protocol increases clinical pregnancy
rates compared with the step-down in patients with unexplained
infertility. A randomized controlled trial. JBRA Assist Reprod.
2022;26(4):599-605.

Rodin DA, Fisher AM, Clayton RN. Cycle abnormalities in infertile
women with regular menstrual cycles: effects of clomiphene citrate
treatment. Fertil Steril. 1994;62(1):42-7.

Obstetrics and Gynaecology

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



16 B OG An International Journal of
Obstetrics and Gynaecology

210.

211.
212.

213.
214.
215.
216.
217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

RAPERPORT ET AL.

Ruiz A, Remohi J, Minguez Y, Guanes PP, Simén C, Pellicer A. The
role of in vitro fertilization and intracytoplasmic sperm injection in
couples with unexplained infertility after failed intrauterine insem-
ination. Fertil Steril. 1997;68(1):171-3.

Sakhavar N, Kaveh M, Sadegi K. The impact of letrozole versus clo-
miphene citrate on uterine blood flow in patients with unexplained
infertility. ] Family Reprod Health. 2014;8(1):1.

Saleh A, Tan SL, Biljan MM, Tulandi T. A randomized study of the
effect of 10 minutes of bed rest after intrauterine insemination.
Fertil Steril. 2000;74(3):509-11.

Samani FG, Farzadi L, Nezami N, Tarzamni MK, Soleimani F.
Endometrial and follicular development following letrozole inter-
vention in unexplained infertile patients failed to get pregnant with
clomiphene citrate. Arch Gynecol Obstet. 2009;280(2):201-5.
Sengoku K, Tamate K, Takaoka Y, Horikawa M, Goishi K, Komori
H, et al. The clinical efficacy of low-dose step-up follicle stimulating
hormone administration for treatment of unexplained infertility.
Hum Reprod. 1999;14(2):349-53.

Sengoku K, Tamate K, Takaoka Y, Morishita N, Ishikawa M.
Endocrinology: a randomized prospective study of gonadotrophin
with or without gonadotrophin-releasing hormone agonist for treat-
ment of unexplained infertility. Hum Reprod. 1994;9(6):1043-7.
Sezer O, Soyer Caliskan C, Celik S, Kilic SS, Kuruoglu T, Unluguzel
Ustun G, et al. Assessment of vaginal and endometrial microbiota
by real-time PCR in women with unexplained infertility. ] Obstet
Gynaecol Res. 2022;48(1):129-39.

Shahin AY, Ismail AM, Zahran KM, Makhlouf AM. Adding
phytoestrogens to clomiphene induction in unexplained in-
fertility patients—a randomized trial. Reprod Biomed Online.
2008;16(4):580-8.

Shalev E, Geslevich Y, Matilsky M, Ben-Ami M. Endocrinology:
induction of pre-ovulatory gonadotrophin surge with gonado-
trophin-releasing hormone agonist compared to pre-ovulatory
injection of human chorionic gonadotrophins for ovulation induc-
tion in intrauterine insemination treatment cycles. Hum Reprod.
1995;10(9):2244-7.

Shao Y-H, Tulandi T. Letrozole and unexplained infertility: a
contemporary meta-analysis. ] Obstet Gynaecol Can. 2019;41(6):
832-4.

Shokeir T, Ebrahim M, El-Mogy H. Hysteroscopic-guided local en-
dometrial injury does not improve natural cycle pregnancy rate in
women with unexplained infertility: randomized controlled trial. J
Obstet Gynaecol Res. 2016;42(11):1553-7.

Shokeir TA. Tamoxifen citrate for women with unexplained infer-
tility. Arch Gynecol Obstet. 2006;274(5):279-83.

Shveiky D, Simon A, Gino H, Safran A, Lewin A, Reubinoff B, et al.
Sibling oocyte submission to IVF and ICSI in unexplained infer-
tility patients: a potential assay for gamete quality. Reprod Biomed
Online. 2006;12(3):371-4.

Silverberg KM, Klein NA, Burns WN, Schenken RS, Olive DL.
Consecutive versus alternating cycles of ovarian stimulation using
human menopausal gonadotrophin. Hum Reprod. 1992;7(7):940-4.
Simon A, Avidan B, Mordel N, Lewin A, Samueloff A, Zajicek G,
et al. The value of menotrophin treatment for unexplained in-
fertility prior to an in-vitro fertilization attempt. Hum Reprod.
1991;6(2):222-6.

Steer CV, Tan SL, Mason BA, Campbell S. Midluteal-phase vaginal
color Doppler assessment of uterine artery impedance in a subfertile
population. Fertil Steril. 1994;61(1):53-8.

Stojkovska S, Dimitrov G, Stojkovski J, Saltirovski S, Hadzi LM.
The impact of laparoscopic treated Endometrioma on the live birth
rate in IVF/ICSI cycles compared with unexplained infertility:
a prospective randomized study. Open Access Maced ] Med Sci.
20205;8:160-5.

Subramanian MG, Kowalczyk CL, Leach RE, Lawson DM, Blacker
CM, Ginsburg KA, et al. Midcycle increase of prolactin seen in nor-
mal women is absent in subjects with unexplained infertility. Fertil
Steril. 1997;67(4):644-7.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

244.

245.

Tadokoro N, Vollenhoven B, Clark S, Baker G, Kovacs G, Burger
H, et al. Cumulative pregnancy rates in couples with anovulatory
infertility compared with unexplained infertility in an ovulation
induction programme. Hum Reprod. 1997;12(9):1939-44.
Tanahatoe S, Lambalk C, Hompes P. The role of laparoscopy in
intrauterine insemination: a prospective randomized reallocation
study. Hum Reprod. 2005;20(11):3225-30.

Tanbo T, Dale PO, Abyholm T. Assisted fertilization in infertile
women with patent fallopian tubes. A comparison of in-vitro fer-
tilization, gamete intra-fallopian transfer and tubal embryo stage
transfer. Hum Reprod. 1990;5(3):266-70.

Tanbo T, Omland A, Dale PO, Abyholm T. In vitro fertilization/
embryo transfer in unexplained infertility and minimal peritoneal
endometriosis. Acta Obstet Gynecol Scand. 1995;74(7):539-43.
Taravat F, Hamidreza S, Mansour R, Keshavarzi F, Salma H, Sara D.
A comparison of anastrozole and clomiphene citrate for ovulation
induction in women with unexplained infertility undergoing intra-
uterine insemination. Pak ] Med Sci. 2011;27(5):985-9.

Tavmergen Goker E, Ozgakir H, Terek M, Levi R, Adakan S,
Tavmergen E. Controlled ovarian hyperstimulation and intrauter-
ine insemination for infertility associated with endometriosis: a ret-
rospective analysis. Arch Gynecol Obstet. 2002;266(1):21-4.

Tei C, Maruyama T, Kuji N, Miyazaki T, Mikami M, Yoshimura Y.
Reduced expression of avp3 integrin in the endometrium of unex-
plained infertility patients with recurrent IVF-ET failures: improve-
ment by danazol treatment. ] Assist Reprod Genet. 2003;20(1):13-20.
Thomas S, Sebastian T, Karthikeyan M, Mangalaraj A, Aleyamma
T, Kamath M. Effectiveness of spontaneous ovulation as moni-
tored by urinary luteinising hormone versus induced ovulation by
administration of human chorionic gonadotrophin in couples un-
dergoing gonadotrophin-stimulated intrauterine insemination: a
randomised controlled trial. BJOG. 2019;126:58-65.

Tjon-Kon-Fat R, Bensdorp A, Bossuyt P, Koks C, Oosterhuis G,
Hoek A, et al. Is IVF—served two different ways—more cost-ef-
fective than IUI with controlled ovarian hyperstimulation? Hum
Reprod. 2015;30(10):2331-9.

Tonguc E, Var T, Onalan G, Altinbas S, Tokmak A, Karakag N, et al.
Comparison of the effectiveness of single versus double intrauter-
ine insemination with three different timing regimens. Fertil Steril.
2010;94(4):1267-70.

Trout SW, Kemmann E. Fallopian sperm perfusion versus intra-
uterine insemination: a randomized controlled trial and metaanal-
ysis of the literature. Fertil Steril. 1999;71(5):881-5.

Trussell ], Coward RM, Santoro N, Stetter C, Kunselman A, Diamond
MP, et al. Association between testosterone, semen parameters, and
live birth in men with unexplained infertility in an intrauterine in-
semination population. Fertil Steril. 2019;111(6):1129-34.

van Rooij IA, Broekmans FJ, Hunault CC, Scheffer GJ, Eijkemans
M]J, de Jong FH, et al. Use of ovarian reserve tests for the prediction
of ongoing pregnancy in couples with unexplained or mild male in-
fertility. Reprod Biomed Online. 2006;12(2):182-90.

Vigo FM, Fraietta R, Rodrigues F, Carvalho CV, Bonetti TC, Motta
EL. Cumulus cell microRNA expression when LH is added to the
ovarian stimulation protocol: a pilot study. Reprod Biomed Online.
2021;43(6):1070-7.

Wang ET, Diamond MP, Alvero R, Casson P, Christman GM,
Coutifaris C, et al. Androgenicity and fertility treatment in women
with unexplained infertility. Fertil Steril. 2020;113(3):636-41.
Weddell S, Jones GL, Duffy S, Hogg C, Johnson S, Ledger W.
Home ovulation test use and stress during subfertility evalua-
tion: subarm of a randomized controlled trial. Womens Health.
2019;15:1745506519838363.

Wertel I, Gogacz M, Polak G, Jakowicki J, Kotarski J. Leptin is not
involved in the pathophysiology of endometriosis-related infertility.
Eur J Obstet Gynecol Reprod Biol. 2005;119(2):206-9.

Wittemer C, Menard A, Dellenbach P. Peritoneal fluid and infer-
tility: a comparison of in-vitro fertilization of oocytes in peritoneal
fluid and B2-Menezo medium. Hum Reprod. 1990;5(8):955-8.

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



THE DEFINITION OF UNEXPLAINED INFERTILITY

17

An International Journal of

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

Wong TY, Lensen S, Wilkinson J, Glanville EJ, Acharya S, Clarke F,
et al. Effect of endometrial scratching on unassisted conception for
unexplained infertility: a randomized controlled trial. Fertil Steril.
2022;117(3):612-9.

Wordsworth S, Buchanan J, Mollison J, Harrild K, Robertson L, Tay
C, etal. Clomifene citrate and intrauterine insemination as first-line
treatments for unexplained infertility: are they cost-effective? Hum
Reprod. 2011;26(2):369-75.

Yapca O, Delibas I, Karaca I, Kumtepe Y, Kadanali S. Time-
limited hydrotubation combined with clomiphene citrate treat-
ment for unexplained infertility. Clin Exp Obstet Gynecol.
2015;42(3):311-4.

Yavetz H, Mosek A, Yogev L, Paz G, Homonnai Z. Intrauterine in-
semination in subfertile couples.: intrauterine insemination bei sub-
fertilen Paaren. Andrologia. 1990;22(1):29-33.

Yetkinel S, Kilicdag EB, Aytac PC, Haydardedeoglu B, Simsek E,
Cok T. Effects of the microfluidic chip technique in sperm selection
for intracytoplasmic sperm injection for unexplained infertility: a
prospective, randomized controlled trial. J Assist Reprod Genet.
2019;36(3):403-9.

Yokota A, Nakai A, Oya A, Koshino T, Araki T. Changes in uterine
and ovarian arterial impedance during the periovulatory period
in conception and nonconception cycles. ] Obstet Gynaecol Res.
2000;26(6):435-40.

Youssef MA, Abdelmoty HI, Elashmwi HA, Abduljawad EM,
Elghamary N, Magdy A, et al. Oral antioxidants supplementation
for women with unexplained infertility undergoing ICSI/IVF: ran-
domized controlled trial. Hum Fertil. 2015;18(1):38-42.

Zarei A, Alborzi S, Dadras N, Azadi G. The effects of endometrial
injury on intrauterine insemination outcome: a randomized clinical
trial. Iran ] Reprod Med. 2014;12(9):649.

Zayed F, Lenton E, Cooke I. Comparison between stimulated in-vi-
tro fertilization and stimulated intrauterine insemination for the
treatment of unexplained and mild male factor infertility. Hum
Reprod. 1997;12(11):2408-13.

Zeyneloglu HB, Arici A, Olive DL, Duleba AJ. Comparison of
intrauterine insemination with timed intercourse in superovu-
lated cycles with gonadotropins: a meta-analysis. Fertil Steril.
1998;69(3):486-91.

Zhiling L, Hong L, Wanfen X, Yulian W. Fertilization of IVF/
ICSI using sibling oocytes from couples with subfertile male or
unexplained infertility. ] Huazhong Univ Sci Technolog Med Sci.
2004;24(4):365-8.

Zhu ], Zhang], Yang ], Li D, Wang C, Elizur SE, et al. A comprehen-
sive evaluation of progestin-primed ovarian stimulation protocol
in patients with or without PCOS undergoing in vitro fertilization.
Reprod Biol. 2021;21(4):100540.

Zreik TG, Garcia-Velasco JA, Habboosh MS, Olive DL, Arici A.
Prospective, randomized, crossover study to evaluate the benefit of
human chorionic gonadotropin-timed versus urinary luteinizing
hormone-timed intrauterine inseminations in clomiphene citrate-
stimulated treatment cycles. Fertil Steril. 1999;71(6):1070-4.

Abdel Razik M, El-Berry S, EI-Nezamy A, Saad A, Abdel WA. Nitric
oxide donors increase the pregnancy rate in patients with unex-
plained infertility undergoing clomiphene citrate stimulation and
intrauterine insemination: a randomized controlled pilot study.
Gynecol Endocrinol. 2017;33(3):199-202.

Abediasl Z, Rashidi BH, Shariat M, Amirchaghmaghi E.
Comparison of the efficacy of the aromatase inhibitor letrozole and
clomiphen citrate gonadotropins in controlled ovarian hyperstim-
ulation: a prospective, simply randomized, clinical trial. ] Assist
Reprod Genet. 2008;25(5):187-90.

Abide CY, Ozkaya E, Sanverdi I, Ergen EB, Eken MK, Devranoglu
B, et al. Prospective randomized trial comparing embryo transfers
of cases with and without catheter rotation during its withdrawal.
Gynecol Obstet Invest. 2018;83:397-403.

Aboelroose AA, Ibrahim ZM, Madny EH, Elmazzahy AM, Taha
OT. A randomized clinical trial of sildenafil plus clomiphene citrate

263.

264.

265.

266.
267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

BJ0
to improve the success rate of ovulation induction in patients with
unexplained infertility. Int ] Gynecol Obstet. 2020;150(1):72-6.
Aboulghar M, Mansour R, Serour G, Abdrazek A, Amin Y, Rhodes
C. Controlled ovarian hyperstimulation and intrauterine insemina-
tion for treatment of unexplained infertility should be limited to a
maximum of three trials. Fertil Steril. 2001;75(1):88-91.
Zikopoulos K, Kaponis A, Adonakis G, Sotiriadis A, Kalantaridou
S, Georgiou I, et al. A prospective randomized study comparing go-
nadotropin-releasing hormone agonists or gonadotropin-releasing
hormone antagonists in couples with unexplained infertility and/or
mild oligozoospermia. Fertil Steril. 2005;83(5):1354-62.
Zikopoulos K, West CP, Thong PW, Kacser EM, Morrison ], Wu
FC. Homologous intra-uterine insemination has no advantage over
timed natural intercourse when used in combination with ovulation
induction for the treatment of unexplained infertility. Hum Reprod.
1993;8(4):563-7.

Simundi¢ AM. Bias in research. Biochem Med. 2013;23(1):12-5.
Pham A, Cummings M, Lindeman C, Drummond N, Williamson T.
Recognizing misclassification bias in research and medical practice.
Fam Pract. 2019;36(6):804-7.

Eskew AM, Bedrick BS, Hardi A, Stoll CRT, Colditz GA, Tuuli MG,
et al. Letrozole compared with clomiphene citrate for unexplained
infertility: a systematic review and meta-analysis. Obstet Gynecol.
2019;133(3):437-44.

Wang R, Danhof NA, Tjon-Kon-Fat RI, Eijkemans M]J, Bossuyt PM,
Mochtar MH, et al. Interventions for unexplained infertility: a sys-
tematic review and network meta-analysis. Cochrane Database Syst
Rev. 2019;9(9):CD012692.

Opsahl MS, Dixon NG, Robins ER, Cunningham DS. Single vs.
multiple semen specimens in screening for male infertility factors.
A comparison. ] Reprod Med. 1996;41(5):313-5.

Gelbaya TA, Potdar N, Jeve YB, Nardo LG. Definition and ep-
idemiology of unexplained infertility. Obstet Gynecol Surv.
2014;69(2):109-15.

Lo Monte G, Capobianco G, Piva I, Caserta D, Dessole S, Marci
R. Hysterosalpingo contrast sonography (HyCoSy): let's make the
point! Arch Gynecol Obstet. 2015;291(1):19-30.

Cimen G, Trak B, Elpek G, Simsek T, Erman O. The efficiency of
hysterosalpingo-contrastsonography (HyCoSy) in the evaluation of
tubal patency. ] Obstet Gynaecol. 1999;19(5):516-8.

ChenLS, ZhuZQ,LiJ, Wang ZT, Qiang Y, Hu XY, et al. Hysterosalpingo-
contrast-sonography vs. magnetic resonance-hysterosalpingography
for diagnosing fallopian tubal patency: a systematic review and me-
ta-analysis. Eur ] Radiol. 2020;125:108891.

Campbell S, Bourne TH, Tan SL, Collins WP. Hysterosalpingo
contrast sonography (HyCoSy) and its future role within the in-
vestigation of infertility in Europe. Ultrasound Obstet Gynecol.
1994;4(3):245-53.

Hamed HO, Shahin AY, Elsamman AM. Hysterosalpingo-
contrast sonography versus radiographic hysterosalpingog-
raphy in the evaluation of tubal patency. Int ] Gynecol Obstet.
2009;105(3):215-7.

Opsahl MS, Miller B, Klein TA. The predictive value of hysterosal-
pingography for tubal and peritoneal infertility factors. Fertil Steril.
1993;60(3):444-8.

Cundiff G, Carr BR, Marshburn PB. Infertile couples with a nor-
mal hysterosalpingogram. Reproductive outcome and its rela-
tionship to clinical and laparoscopic findings. ] Reprod Med.
1995;40(1):19-24.

Corson SL, Cheng A, Gutmann JN. Laparoscopy in the “normal”
infertile patient: a question revisited. ] Am Assoc Gynecol Laparosc.
2000;7(3):317-24.

Holz K, Becker R, Schiirmann R. Ultrasound in the investiga-
tion of tubal patency. A meta-analysis of three comparative stud-
ies of Echovist-200 including 1007 women. Zentralbl Gynakol.
1997;119(8):366-73.

Dreyer K, van Eekelen R, Tjon-Kon-Fat R, van der Steeg J,
Steures P, Eijkemans MJC, et al. The therapeutic effect of

Obstetrics and Gynaecology

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT



18 B OG An International Journal of
Obstetrics and Gynaecology
282.

283.
284.
285.

286.

287.
288.

289.

290.

291.

292.
293.
294.

295.
296.
297.

298.

299.

RAPERPORT ET AL.

hysterosalpingography in couples with unexplained subfertility: a
post-hoc analysis of a prospective multi-centre cohort study. Reprod
Biomed Online. 2019;38(2):233-9.

Maheux-Lacroix S, Bergeron C, Moore L, Bergeron M-E, Lefebvre J,
Grenier-Ouellette I, et al. Hysterosalpingosonography is not as ef-
fective as hysterosalpingography to increase chances of pregnancy. J
Obstet Gynaecol Can. 2019;41(5):593-8.

Mackey RA, Glass RH, Olson LE, Vaidya RA. Pregnancy following
hysterosalpingography with oil and water soluble dye. Fertil Steril.
1971;22(8):504-7.

Su H-W, Yi Y-C, Wei T-Y, Chang T-C, Cheng C-M. Detection of
ovulation, a review of currently available methods. Bioeng Transl
Med. 2017;2(3):238-46.

Guideline Group on Unexplained Infertility, Ata B, Bhattacharya
S, Bosch E, Costello M, Gersak K, et al. Evidence-based guideline:
unexplained infertility. Hum Reprod. 2023;38(10):1881-90.

Bischof P, Bianchi PG, Campana A. Comparison of a rapid, quan-
titative and automated assay for urinary luteinizing hormone (LH),
with an LH detection test, for the prediction of ovulation. Hum
Reprod. 1991;6(4):515-8.

Gregoriou O, Kassanos D, Vitoratos N, Papadias C, Zourlas PA.
Clinical efficacy of LH-color: a new home ovulation test. Int J
Gynaecol Obstet. 1990;32(2):141-3.

Guermandi E, Vegetti W, Bianchi MM, Uglietti A, Ragni G,
Crosignani P. Reliability of ovulation tests in infertile women.
Obstet Gynecol. 2001;97(1):92-6.

Martinez AR, Bernardus RE, Kucharska D, Schoemaker J. Urinary
luteinizing hormone testing and prediction of ovulation in spon-
taneous, clomiphene citrate and human menopausal gonadotro-
pin-stimulated cycles. A clinical evaluation. Acta Endocrinol.
1991;124(4):357-63.

Collins JA. Diagnostic assessment of the infertile female partner.
Chicago: Year Book Medical Publishers; 1988.

Lynch KE, Mumford SL, Schliep KC, Whitcomb BW, Zarek SM,
Pollack AZ, et al. Assessment of anovulation in eumenorrheic
women: comparison of ovulation detection algorithms. Fertil Steril.
2014;102(2):511-518.e2.

Check JH. Ovulation defects despite regular menses: part III. Clin
Exp Obstet Gynecol. 2007;34(3):133-6.

Bauman JE. Basal body temperature: unreliable method of ovula-
tion detection. Fertil Steril. 1981;36(6):729-33.

Corson SL. Self-prediction of ovulation using a urinary luteinizing
hormone test. ] Reprod Med. 1986;31(8 Suppl):760-3.

Templeton A, Penney G, Lees M. Relation between the luteinizing
hormone peak, the nadir of the basal body temperature and the cer-
vical mucus score. BJOG. 1982;89(12):985-8.

Glazener CM, Kelly NJ, Hull MG. Prolactin measurement in the in-
vestigation of infertility in women with a normal menstrual cycle.
Br ] Obstet Gynaecol. 1987;94(6):535-8.

Stratford GA, Barth JH, Rutherford AJ, Balen AH. Plasma prolactin
measurement is not indicated in women in the routine investigation
of uncomplicated infertility. Hum Fertil. 1999;2(1):70-1.

Pritts EA. Fibroids and infertility: a systematic review of the evi-
dence. Obstet Gynecol Surv. 2001;56(8):483-91.

Bulletti C, De Ziegler D, Polli V, Flamigni C. The role of leiomyomas
in infertility. ] Am Assoc Gynecol Laparosc. 1999;6(4):441-5.

300.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

Evers JL. Female subfertility. Lancet. 2002;360(9327):151-9.

Mol BW, Tjon-Kon-Fat R, Kamphuis E, van Wely M. Unexplained
infertility: is it over-diagnosed and over-treated? Best Pract Res Clin
Obstet Gynaecol. 2018;53:20-9.

te Velde ER, Eijkemans R, Habbema HD. Variation in couple fecun-
dity and time to pregnancy, an essential concept in human repro-
duction. Lancet. 2000;355(9219):1928-9.

Gnoth C, Godehardt D, Godehardt E, Frank-Herrmann P, Freund]l
G. Time to pregnancy: results of the German prospective study
and impact on the management of infertility. Hum Reprod.
2003;18(9):1959-66.

Wang X, Chen C, Wang L, Chen D, Guang W, French J. Conception,
early pregnancy loss, and time to clinical pregnancy: a popula-
tion-based prospective study. Fertil Steril. 2003;79(3):577-84.
Brosens I, Gordts S, Valkenburg M, Puttemans P, Campo R, Gordts
S. Investigation of the infertile couple: when is the appropriate time
to explore female infertility? Hum Reprod. 2004;19(8):1689-92.
Organization WH. WHO fact sheet on infertility. Glob Reprod
Health. 2021;6(1):e52.

Zegers-Hochschild F, Adamson GD, Dyer S, Racowsky C, de
Mouzon J, Sokol R, et al. The international glossary on infertility
and fertility care, 2017. Fertil Steril. 2017;108(3):393-406.

Practice Committee of the American Society for Reproductive
Medicine. Definitions of infertility and recurrent pregnancy loss: a
committee opinion. Fertil Steril. 2013;99(1):63.

Faddy M]J, Gosden RG, Gougeon A, Richardson §J, Nelson JE
Accelerated disappearance of ovarian follicles in mid-life: implica-
tions for forecasting menopause. Hum Reprod. 1992;7(10):1342-6.
American College of Obstetricians and Gynecologists Committee
on Gynecologic Practice and Practice Committee. Female age-re-
lated fertility decline. Committee Opinion No. 589. Fertil Steril.
2014;101(3):633-4.

Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT
2010 Statement: updated guidelines for reporting parallel group
randomised trials. BM]J. 2010;340:c332.

Centre TUE. Equator Network; Enhancing the quality and trans-
parency of health research. University of Oxford. Available from:
https://www.equator-network.org/ Accessed October 2023

SUPPORTING INFORMATION
Additional supporting information can be found online in

the

Supporting Information section at the end of this article.

How to cite this article: Raperport C, Desai ],
Qureshi D, Rustin E, Balaji A, Chronopoulou E, et al.
The definition of unexplained infertility: A systematic
review. BJOG. 2023;00:1-18. https://doi.

org/10.1111/1471-0528.17697

85UB017 SUOWWOD 8AIE8.D 3(dedldde ayy Aq peusenob ale sejoie O ‘8N JO 3| 10y Areiq18UlUO 8|1 UO (SUONIPUOD-PUE-SWLBI 00" AB| 1M ALeq) Ul [UO//Sdny) SUONIPUOD PuUe Se | 8Ly 88S *[£202/2T/6T] Uo ARiqiTauliuo A8]iM ‘epeuel ad pepsioAIuN Ag £69.T'8250-TLyT/TTTT OT/I0P/W0D A8 i Ake.d1jpuluo uABdoy/sdny Wwoj pepeojumod ‘0 ‘82S0T.LYT


https://www.equator-network.org/
https://doi.org/10.1111/1471-0528.17697
https://doi.org/10.1111/1471-0528.17697

	The definition of unexplained infertility: A systematic review
	Abstract
	1|INTRODUCTION
	1.1|Existing definitions
	1.2|Diagnostic tests
	1.3|Rationale
	1.4|Objectives

	2|METHODS
	2.1|Eligibility criteria
	2.2|Information sources
	2.3|Search strategy
	2.4|Selection process
	2.5|Data collection process
	2.6|Data synthesis

	3|RESULTS
	3.1|Study selection
	3.2|Included studies
	3.3|Results of syntheses
	3.3.1|Semen analysis
	3.3.2|Tubal patency
	3.3.3|Ovulatory function
	3.3.4|Hormone profile
	3.3.5|Uterine cavity assessment
	3.3.6|Additional tests

	3.4|Additional criteria
	3.4.1|Time to conceive
	3.4.2|Age
	3.4.3|Body Mass Index
	3.4.4|Combined Results


	4|DISCUSSION
	4.1|Main findings
	4.2|Interpretation of results
	4.2.1|Semen analysis
	4.2.2|Tubal patency testing
	4.2.3|Ovulation assessment
	4.2.4|Hormone profile
	4.2.5|Uterine cavity assessment
	4.2.6|Category combinations
	4.2.7|Non-diagnostic inclusion criteria
	Time to conceive
	Age and ovarian reserve
	Body mass index


	4.3|Strengths and limitations
	4.4|Implications of results

	5|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS APPROVAL
	REGISTRATION
	REFERENCES


