
Evidence-based treatments for
couples with unexplained infertility:
a guideline
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Objective: To provide evidence-based recommendations to practicing physicians and others regarding the effectiveness and safety of
therapies for unexplained infertility.
Methods: ASRM conducted a literature search, which included systematic reviews, meta-analyses, randomized controlled trials, and
prospective and retrospective comparative observational studies published from 1968 through 2019. The ASRM Practice Committee and
a task force of experts used available evidence and informal consensus to develop evidence-based guideline recommendations.
Main OutcomeMeasure(s): Outcomes of interest included: live-birth rate, clinical pregnancy rate, implantation rate, fertilization rate,
multiple pregnancy rate, dose of treatment, rate of ovarian hyperstimulation, abortion rate, and ectopic pregnancy rate.
Result(s): The literature search identified 88 relevant studies to inform the evidence base for this guideline.
Recommendation(s): Evidence-based recommendations were developed for the following treatments for couples with unexplained
infertility: natural cycle with intrauterine insemination (IUI); clomiphene citrate with intercourse; aromatase inhibitors with inter-
course; gonadotropins with intercourse; clomiphene citrate with IUI; aromatase inhibitors with IUI; combination of clomiphene citrate
or letrozole and gonadotropins (low dose and conventional dose) with IUI; low-dose gonadotropins with IUI; conventional-dose
gonadotropins with IUI; timing of IUI; and in vitro fertilization and treatment paradigms.
Conclusion(s): The treatment of unexplained infertility is by necessity empiric. For most couples, the best initial therapy is a course
(typically 3 or 4 cycles) of ovarian stimulation with oral medications and intrauterine insemination (OS-IUI) followed by in vitro fertil-
ization for those unsuccessful with OS-IUI treatments. (Fertil Steril� 2020;113:305–22. �2019 by American Society for Reproductive
Medicine.)
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Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/54500-29105
O f couples experiencing infer-
tility, up to 30% are diagnosed
with unexplained infertility

after a standard evaluation (1). This
evaluation would typically include the
demonstration of at least one patent
fallopian tube, documentation of
ovulation of the female partner, and a
semen analysis with an adequate num-
ber of motile sperm for the male part-
ner. Since no treatable cause is
identified in the setting of unexplained
infertility, treatment is by necessity
empiric. Commonly used treatments
include ovarian stimulation (OS) with
oral medications or injectable gonado-
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tropins with intrauterine insemination
(IUI). OS refers to pharmacological
treatment with the intent of inducing
development of multiple mature
ovarian follicles and is the preferred
term for treatment previously described
as ‘‘superovulation,’’ ‘‘ovarian hyper-
stimulation,’’ and ‘‘controlled ovarian
hyperstimulation’’ (2). OS should be
distinguished from ovulation induc-
tion, which refers to the pharmacolog-
ical treatment of the anovulatory
woman to induce ovulation. OS-IUI is
believed to improve cycle fecundity by
increasing the number of oocytes that
are available for fertilization while
.
y for Reproductive Medicine, 1209 Montgomery
asrm@asrm.org).

0015-0282/$36.00
Medicine, Published by Elsevier Inc.
increasing the number of motile sperm
in the uterus through IUI at the time
of ovulation. Other proposed treat-
ments for unexplained infertility
include IUI in unstimulated (that is,
natural) cycles and OS with timed
intercourse.

Treatment paradigms for unex-
plained infertility have typically
involved OS-IUI, initially with oral
medications, then gonadotropins, fol-
lowed by in vitro fertilization (IVF) for
those unsuccessful in achieving preg-
nancy with OS-IUI. While success rates
in IVF have increased dramatically over
the last 20 years, non-assisted repro-
ductive technology (ART) treatments
are associated with relatively low and
unchanged live-birth rates per cycle
(3–5). Developing a modern, evidence-
based approach to couples with unex-
plained infertility requires a full
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understanding of not only the effectiveness of individual
treatments, but also the risks such as ovarian hyperstimula-
tion syndrome (OHSS) and multiple-gestation pregnancies.
Furthermore, treatment decisions should bemade in consider-
ation of the significant unassisted pregnancy rate observed in
couples with unexplained infertility (6, 7) and desired family
size. The present guideline is based on a systematic review of
the literature with the goal of informing practitioners about
the effectiveness and risks of treatments for unexplained
infertility.
LIMITATIONS OF THE LITERATURE
Multiple challenges exist in interpreting the literature related to
the effectiveness and safety of treatments for unexplained infer-
tility. Most studies do not include an untreated or placebo con-
trol group, which is problematic given the significant rate of
unassisted pregnancies with expectant management. Unex-
plained infertility is also variably defined, such that some studies
include patients with early-stage endometriosis and couples
with mild male-factor infertility. Many investigations are un-
derpowered, and some report only surrogate outcomes such as
clinical or ongoing pregnancy rather than live birth. In many
studies, the rate of side effects or harms from treatment such
as OHSS or multiple-pregnancy rates are not reported or incom-
pletely reported. Multiple investigations are of a crossover
design, which may be biased due to carryover or order effects.
Many investigations vary in the duration of infertility at trial en-
try, which makes comparisons between trials difficult given the
strong correlation between infertility duration and treatment
outcomes (8). Trials involving gonadotropin treatment are often
problematic in that dosing is frequently inadequately reported.
In many European investigations, couples are categorized and
enrolled in trials based on the prognosis of unassisted pregnancy
using the prediction model of Hunault (9). This model incorpo-
rates prognostic factors such as the woman’s age, duration of
subfertility, primary or secondary subfertility, and percentage
of progressive motile sperm as variables to predict the probabil-
ity of unassisted pregnancy. Since most US trials do not stratify
patients by prognosis, study populations are different at base-
line,making direct comparisons betweenUS and European trials
problematic. Finally, for some of the reviewed therapies there
are limited well-designed, adequately powered randomized
controlled trials (RCTs) to address effectiveness and harms asso-
ciated with treatment.
METHODS
This clinical practice guideline followed a methodological
protocol established by ASRM staff and executive leadership,
the ASRM Practice Committee, and an independent consul-
ting epidemiologist. The ASRM Practice Committee identified
the necessity of this guideline on unexplained infertility and
empaneled a task force of experts to engage in its develop-
ment. Members of the task force applied the PICO (Population,
Interventions, Comparisons, and Outcomes) framework to
formulate a focused question related to clinical practice and
evidence-based treatments for unexplained infertility, as
well as preliminary inclusion/exclusion criteria.
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This guideline provides evidence-based recommenda-
tions for the following treatments for couples with unex-
plained infertility: natural cycle with IUI; clomiphene citrate
with intercourse; aromatase inhibitors with intercourse; go-
nadotropins with intercourse; clomiphene citrate with IUI;
aromatase inhibitors with IUI combination of clomiphene cit-
rate or letrozole and gonadotropins (low dose and conven-
tional dose) with IUI; low-dose gonadotropins with IUI;
conventional-dose gonadotropins with IUI; timing of IUI;
and IVF and treatment paradigms.

A comprehensive systematic review of the literature using
the MEDLINE� database through PubMed�was conducted on
December 19, 2017, with updates on October 3, 2018,
February 26, 2019, and August 7, 2019 to identify peer-
reviewed studies relevant to treatments for unexplained infer-
tility. No limit or filter was used for the time period covered or
English language, but articles were subsequently culled for
English language. The literature search and examination of
reference lists from primary and review articles yielded
2,546 studies, of which 83 studies met inclusion criteria.
This guideline’s summary statements and recommendations
were based on included studies.

Per inclusion/exclusion criteria that the task force agreed
upon (Table 1), included for assessment were randomized
controlled trials (RCTs); systematic reviews or meta-
analyses of RCTs; systematic reviews or meta-analyses of a
combination of RCTs, controlled trials without randomiza-
tion, and cohort studies; controlled trials without randomiza-
tion; cohort studies; and case-control studies. Descriptive
studies, case series, case reports, letters, nonsystematic re-
views, opinions based on clinical experience, and reports of
expert committees were excluded from this guideline.

Titles and abstracts of potentially relevant articles were
screened and reviewed initially according to preliminary inclu-
sion/exclusion criteria determined bymembers of the task force.
Only studies that met the inclusion criteria were assessed in the
final analysis. Studies were eligible if they met one of the
following criteria: primary evidence (clinical trials) that assessed
the effectiveness of a procedure correlated with an outcome
measure (pregnancy or live-birth rates); meta-analyses; and
relevant articles from bibliographies of identified articles. Four
members of the task force reviewed the full articles of all cita-
tions that potentially matched the predefined selection criteria.
Final inclusion or exclusion decisions were made on examina-
tion of the articles in full. Disagreements about inclusion among
reviewers were discussed and resolved by consensus or arbitra-
tion after consultationwith an independent reviewer/epidemiol-
ogist. Studies with multiple diagnoses of infertility were
included only if data for patients with unexplained infertility
were reported separately from the entire cohort.
Quality of Evidence

A methodological specialist extracted data from included
studies into an evidence table for outcomes identified by the
task force, including: live-birth rate, clinical pregnancy rate,
implantation rate, fertilization rate, multiple pregnancy
rate, dose of treatment, rate of ovarian hyperstimulation,
abortion rate, and ectopic pregnancy rate. Nonconflicted
VOL. 113 NO. 2 / FEBRUARY 2020



TABLE 1

Summary of inclusion/exclusion criteria.

Include Exclude

Randomized controlled trials (RCTs); systematic reviews or meta-
analyses of RCTs; systematic reviews or meta-analyses of a
combination of RCTs, controlled trials without randomization, and
cohort studies; controlled trials without randomization; cohort
studies; case-control studies

Descriptive studies, case series, case reports, letters, nonsystematic
reviews, opinions based on clinical experience, and reports of
expert committees

Human studies Animal studies
English Non-English
Studies with a comparison group Studies without a comparison group
Early/minimal endometriosis (stage 1 or 2) Studies in which treatment/intervention is not clearly stated
Patients with intracytoplasmic sperm injection (ICSI) for non-male

factor; >5 million total motile sperm (TMS) count
Stage-3 or -4 endometriosis

Spontaneous ovulatory cycles Hysteroscopy/’’endometrial scratch’’ focus
Outcomes: Primary or secondary: pregnancy rate, live-birth rate Modeling studies
Studies that compare a low dose (<150 IU) and conventional dose

(R150 IU) of gonadotropins in patients who received IUI
Focus on passive uterine straightening

Severe male factor <5 million/ml TMS count on semen analysis
Tubal factor infertility
Polycystic ovary syndrome (PCOS) or anovulation
Focus on luteal progesterone/luteal support
Studies with patients who received IUI and overlapping doses (low and

high doses) of gonadotropins in the same arm
Studies that did not specify dose of gonadotropin, or systematic

reviews that included studies with great variability in dose of
gonadotropin

Treatment with tamoxifen
IUI with gonadotropin-releasing hormone (GnRH) agonists or

antagonists for suppression
Acupuncture as treatment
Hysterosalpingo-foam sonography (HyFoSy)
Hysterosalpingography (HSG)
Diagnostic rather than therapeutic studies
Dexamethasone as adjunctive therapy

ASRM. Treatment of unexplained infertility. Fertil Steril 2019.
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members of the task force critically assessed the strengths and
limitations of available evidence that met inclusion/exclusion
criteria to rate the quality of each study and assign a quality
grade based on the rating scale below, which was recorded in
the evidence table (Supplemental Table 1, available online).

Assessment of the quality of the evidence allowed the task
force to make distinctions among studies. The quality of the
evidence was evaluated using the following grading system.
The task force chair reviewed grades of quality assigned by
members of the task force and provided oversight throughout
the entire development process. If no grade was assigned, the
task force chair determined a grade of quality based on a
study’s strengths and limitations. Study design was evaluated
and quality of methodology was assessed based on compo-
nents including blinding, allocation concealment, appropriate
control groups, intention-to-treat analysis, generalizability
and risk of bias. The consulting epidemiologist and chair of
the task force confirmed agreement with the expert task force’s
assessment of quality, based on the definitions presented in
Table 2.

The task force summarized data from the evidence table in
narrative form to include the characteristics, quality, benefit,
and conclusions of studies relevant to answer each treatment
related to the question. The expert task force convened via email
to review literature and summarize findings. The chair of the
task force presented these summaries of evidence and draft con-
VOL. 113 NO. 2 / FEBRUARY 2020
clusions to the ASRMPractice Committee for deliberation of the
strength of the evidence and the strength of the recommenda-
tions and approval of summary statements and recommenda-
tions. The quality of the evidence informed the strength of the
guideline's evidence (Table 3).

Not all topics are appropriate for a systematic review. In
some cases, literature is not yet available and documents
based on expert consensus must summarize suggested best
practice in the context of available literature. ASRM guide-
lines, however, follow a rigorous developmental process
based on documented, verifiable systematic reviews of the
scientific literature. ASRM task forces for guideline develop-
ment must follow a strict methodology to objectively evaluate
available scientific literature on their assigned topic to make
evidence-based recommendations for clinical practice.
Included evidence related to treatments for couples with un-
explained infertility was searched for and collected systemat-
ically, objectively assessed, and described clearly and
succinctly to inform readers relying on ASRM guidelines
with trusted recommendations that were guided by the qual-
ity of available evidence. These evidence-based recommenda-
tions are intended to optimize patient care and help guide
medical practice in the field of reproductive medicine. The
strengths of recommendations in this guideline were based
on both the quality and strength (confidence/certainty) of
evidence, risks and benefits, and expert judgment of the
307



TABLE 2

Rating for quality of evidence.

Quality of
evidence Definition

High Target population clearly identified
Sufficient sample size for the study design
Clear description of study design
Appropriate control(s)
Generalizable results
Definitive conclusions
Minimal risk of bias
Limitations do not invalidate conclusions
Evidence primarily based on well-designed systematic reviews or meta-analyses of randomized controlled trials

Intermediate Target population
Sufficient sample size for the study design but could benefit from larger studies
Control group identified
Reasonably consistent results which limitations do not invalidate
Fairly definitive conclusions
Low risk of bias
Evidence primarily based on small randomized controlled trials; systematic reviews or meta-analyses of a combination of RCTs,

controlled trials without randomization, and cohort studies; controlled trials without randomization; and/or well-designed
observational studies

Low Insufficient sample size for the study design
Discrepancies among reported data
Errors in study design or analysis
Missing significant information
Unclear or inconsistent results
High risk of bias due to multiple flaws so that conclusions cannot be drawn High uncertainty about validity of conclusions

ASRM. Treatment of unexplained infertility. Fertil Steril 2019.

TABLE 3

Rating for strength of evidence.

Strength of
Evidence Definition

Grade A High confidence in evidence. Larger or further study very unlikely to change reported effect. Majority of evidence supported by well-
constructed RCTs or extremely strong and consistent observational studies with generalizable results, sufficient sample sizes for
the study design, adequate controls, definitive conclusions, and minimal risk of bias.

Grade B Moderate confidence in evidence. Larger or further studies not likely to change reported effect but may more precisely identify
magnitude of effect. Majority of evidence comprised of RCTs with potential weaknesses including small sample size or
generalizability or moderately strong and consistent observational studies with reasonably consistent results, sufficient sample
sizes for the study designs, identified appropriate controls, fairly definitive conclusions, low risk of bias.

Grade C Low confidence in evidence. Evidence lacking to support reported effect. Evidence comprised of observational studies with significant
methodological flaws and/or inconsistent findings based on poor evidence, inconsistent results, insufficient sample size for study
design, conclusions that cannot be drawn, and/or high risk of bias.

ASRM. Treatment of unexplained infertility. Fertil Steril 2019.
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Practice Committee and task force (Table 4). Patient perspec-
tive and feedback were elicited during review and prior to
publication of guideline.
INTRAUTERINE INSEMINATION (IUI),
NATURAL CYCLE
Intrauterine insemination (IUI) is often considered first-line
treatment for couples with unexplained or mild male-factor
infertility because it is less invasive and less costly than
IVF. IUI can be performed in a natural ovulatory cycle or it
can be combined with OS, which is intended to induce
multiple follicular development in an effort to improve the
chances of pregnancy. Because OS increases the risk of mul-
tiple pregnancy, which is associated with significantly higher
308
maternal and neonatal morbidities, some clinicians favor
natural-cycle IUI over IUI with OS.

This guideline includes seven randomized trials (10–16),
one cost-effectiveness study (17), and six cohort studies
(18–23) that assessed treatment with IUI in natural (i.e.,
unstimulated) cycles in patients with unexplained infertility.
Some investigations compared natural-cycle IUI to OS with
oral medications or gonadotropins with IUI.

In a high-quality RCT of 580 couples with unexplained or
mild male-factor infertility, couples randomized to 6 cycles of
IUI alone were not significantly more likely to achieve a live
birth than those randomized to expectant management (23%
[43/191], and 17% [32/193] live-birth rates, respectively,
P¼ .16) (14). A post hoc per-protocol analysis of live-birth
rates similarly did not show an improvement with
VOL. 113 NO. 2 / FEBRUARY 2020



TABLE 4

Rating for strength of recommendations.

Strength of
Recommendation Definition

Strong Strong degree of confidence that stated recommendation reflects best practice approach. Recommendation based on
consistent evidence of high quality, consideration that benefit of stated recommendation outweighs potential risks, and
consensus of expert task force and Practice Committee review.

Moderate Moderate degree of confidence that stated recommendation reflects best practice approach. Recommendation based on
limited evidence of high quality or mix of evidence of high and intermediate quality or consistent body of evidencemostly
of intermediate quality, consideration that benefit of stated recommendation outweighs potential risks, and consensus
of expert task force and Practice Committee review.

Weak/Conditional Low degree of confidence in stated recommendation. Low quality or insufficient evidence to assess true measure of effect.
Limited ability to assess benefit vs. risk of intervention. Inability of expert task force or Practice Committee to reach
evidence-based consensus.

No recommendation Insufficient available evidence, lack of confidence or consensus to provide a recommendation for clinical practice.
ASRM. Treatment of unexplained infertility. Fertil Steril 2019.
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natural-cycle IUI over expectant management (live birth
adjusted odds ratio [OR] 1.25, 95% confidence interval [CI]
0.71‒2.18, P¼ .44). Live-birth rates were similar and also
not significantly different excluding couples with mild
male-factor infertility (14). Treatment with IUI was also deter-
mined to not be cost-effective compared to expectant man-
agement (17).

Several other studies also directly compared the use of
natural-cycle IUI with expectant management for unexplained
infertility. One RCT of high quality (11) that included 932
couples with unexplained or mild male-factor infertility
demonstrated higher clinical pregnancy rates with IUI alone
compared with intracervical insemination (ICI), which could
be considered a surrogate treatment for expectant manage-
ment. However, live-birth rates were not significantly different
between the two treatments (12.8% vs. 7.7% over four treat-
ment cycles, IUI vs. ICI, respectively, P¼ .09; post-hoc calcula-
tion by the Practice Committee). In this same study, OS with
gonadotropins with IUI was three times more likely to result
in pregnancy than ICI alone and twice as likely to result in preg-
nancy than OS with gonadotropins with ICI or natural cycle
IUI (11). Two randomized trials included in this guideline of
intermediate and low quality (12, 15), respectively, also demon-
strated no significant difference in clinical pregnancy rates.

The majority of studies included in this guideline
concluded that OS combined with IUI was associated with
higher clinical pregnancy rates than IUI alone (10, 11, 13,
16, 18–23) and OS alone (11, 18, 23). The one exception was
an RCT of 48 infertile patients which compared injectable
gonadotropins with IUI to IUI alone and found no difference
in pregnancy rates (12). However, in this older study of
intermediate quality, only 32 couples had unexplained
infertility, and pregnancy rates in all groups were low (12).
A large retrospective cohort study that assessed 14,519 IUI
cycles in 8,583 couples with unexplained infertility also
found that, compared with natural-cycle IUI (live-birth rate,
6.2%), adjusted live-birth rates were significantly higher
with OS using clomiphene citrate with IUI (8.9%, risk ratio
[RR] 1.4, 95% CI 1.2‒1.6), letrozole with IUI (9.4%, RR 1.5,
95% CI 1.3‒1.7), and gonadotropins with IUI (9.5%, RR 1.5,
95% CI 1.3‒1.8) (19).
VOL. 113 NO. 2 / FEBRUARY 2020
Summary Statement

� There is strong evidence that IUI in unstimulated cycles is
less effective than OS with IUI and it is not significantly
more effective than expectant management.
Recommendation

� It is not recommended to perform IUI in natural cycles for
the treatment of unexplained infertility. It is less effective
than OS with IUI and likely no more effective than expec-
tant management. (Strength of Evidence: A; Strength of
recommendation: Strong)
CLOMIPHENE CITRATE WITH INTERCOURSE
Clomiphene citrate is an oral selective estrogen receptor
modulator and is a commonly used treatment for anovulatory
infertility. By antagonizing the action of estrogen at the level
of the hypothalamus and pituitary, clomiphene increases
secretion of follicle-stimulating hormone (FSH) and luteiniz-
ing hormone (LH) from the pituitary, which may lead to the
development of more than a single ovulatory follicle (24).
However, it is uncertain if this mechanism increases an
ovulatory woman’s fecundity.

This guideline includes four RCTs (14, 25–27) and three
systematic reviews of RCTs (28–30) that assessed clomiphene
citrate with intercourse for the treatment of couples with
unexplained infertility. Most investigations demonstrated no
difference in pregnancy outcomes comparing clomiphene vs.
placebo with timed intercourse or clomiphene vs. expectant
management (14, 29). In a 2008 high-quality RCT, the adjusted
OR for live birth for OS with clomiphene with timed inter-
course compared to expectant management was 0.80 (0.45‒
1.42), P¼ .45 (14). One low-quality RCT conducted in the
1980s suggested higher pregnancy rates with clomiphene
and timed intercourse, with or without human chorionic
gonadotropin (hCG) supplementation in the luteal phase vs.
placebo with timed intercourse, with or without HCG supple-
mentation (27); however, these differences were not statisti-
cally significant (10/76 vs. 4/72 over 4 treatment cycles;
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clomiphene vs. placebo, respectively, P¼ .16; post-hoc
calculation by the Practice Committee). Additionally, live-
birth rate by treatment groupwasnot reported, and somepreg-
nancies in this trial occurred outside of treatment. One low-
quality RCT reported greater pregnancy rates in clomiphene
with timed intercourse than in clomiphenewith IUI treatments
(28/69 [40%] vs. 8/44 [18%], respectively, P¼ .014) (25). How-
ever, the overall high and uneven dropout rate between groups
(26 in the IUI group) limits conclusions from this investigation.

One RCT comparing clomiphene vs. letrozole with timed
intercourse determined no difference in clinical pregnancy
rate or risk of multiple-gestation pregnancy (clinical preg-
nancy rate: letrozole 11.1%, clomiphene citrate 12.1%,
P¼NS; multiple-pregnancy rate: letrozole 8.3%, clomiphene
9.1%, P¼NS) (26). Two systematic reviews of RCTs were
consistent with these findings (28, 30); however, both re-
ported significant heterogeneity in the data and included
studies with both timed intercourse and IUI treatments.
Summary Statement

� There is good evidence that clomiphene citrate with timed
intercourse is no more effective than expectant
management.
Recommendation

� It is not recommended to use clomiphene citrate with timed
intercourse as a treatment for unexplained infertility, as it
is nomore effective than expectant management. (Strength
of Evidence: B; Strength of Recommendation: Moderate)
AROMATASE INHIBITORS WITH
INTERCOURSE
Aromatase inhibitors comprise a class of drugs commonly
used in the treatment of breast cancer in women. These med-
ications inhibit the aromatase enzyme, thereby decreasing
serum levels of estrogen. The resulting hypoestrogenism
causes an increase in the release of FSH and LH from the ante-
rior pituitary leading to follicular development. Aromatase
inhibitors, particularly letrozole, are commonly used off-
label (i.e., a non-FDA approved indication) for the purpose
of ovulation induction in anovulatory women. A recent
multicenter RCT demonstrated that letrozole was more effec-
tive than clomiphene citrate for this purpose (31). However,
aromatase inhibitors are also frequently used for OS, with
and without IUI, as treatment for couples with unexplained
infertility.

There are many types of selective aromatase inhibitors
such as anastrazole, exemestane, vorozole, formestane,
fadrozole, and, the most common aromatase inhibitor in
fertility treatment, letrozole. Animal studies have shown
that letrozole can cause birth defects if taken during
pregnancy, prompting Food and Drug Administration (FDA)
warnings for its usage in pregnancy, but there is evidence
to support its safety when used to induce ovulation or OS
(4, 31, 32).
310
This guideline includes two randomized trials (26, 33) and
two systematic reviews of RCTs (28, 30) that assessed aroma-
tase inhibitors with intercourse as treatment for couples
with unexplained infertility. In one high-quality RCT which
included 996 patients, clinical pregnancy rate was no
different between letrozole cycles with timed intercourse vs.
medically unassisted age-matched controls who conceived
(11.1% vs. 7.0%, respectively, P¼NS) (26). Letrozole was
also associated with no significant advantage in pregnancy
rates as compared to clomiphene citrate with timed inter-
course (11.1% letrozole vs. 12.1% clomiphene) (26). Both sys-
tematic reviews demonstrated no difference in outcomes
including clinical pregnancy, live-birth, miscarriage, and
multiple pregnancy rates comparing letrozole to clomiphene
citrate. However, both noted significant heterogeneity in
the data and included some studies which added IUI to the
ovarian stimulation (28, 30). Pregnancy rates in an earlier
trial were equivalent (and low) across doses of letrozole
ranging from 2.5 to 7.5 mg (pregnancy rate/cycle: 2.5 mg,
4.8%; 5 mg, 4.3%; 7.5 mg, 6.5%), P¼NS) (33). Subgroup an-
alyses in both systematic reviews found that treatment with
2.5 mg letrozole resulted in a higher pregnancy rate when
compared with treatment with clomiphene citrate (28, 30).
However, these findings must be interpreted with caution
because of the inability to determine how many cycles a
patient was treated at a given dose (28).
Summary Statement

� There is good evidence that letrozole with timed intercourse
is no more effective than clomiphene citrate with timed
intercourse or expectant management in the treatment of
unexplained infertility.
Recommendation

� It is not recommended to use letrozole with timed inter-
course as a treatment for unexplained infertility, as it is
no more effective than expectant management. (Strength
of Evidence: B; Strength of Recommendation: Moderate)
GONADOTROPINS WITH INTERCOURSE
The gonadotropins FSH and LH are polypeptide hormones
secreted by the anterior pituitary. These hormones act directly
on the ovaries, regulating follicular development and hor-
mone secretion. Gonadotropins have a dose-dependent action
on the ovaries, with greater doses resulting in the maturation
of additional follicles (unless limited by decreased ovarian
reserve). OS with gonadotropins is considered more aggres-
sive treatment than OS with letrozole or clomiphene. The
more potent action of gonadotropins compared with oral
medications frequently results in the development of more
ovulatory-sized follicles during treatment than achieved
with letrozole or clomiphene (34). This increase in follicle
number following treatment would be anticipated to increase
pregnancy rates at the expense of an increase in the risk of
multiple-gestation pregnancy.
VOL. 113 NO. 2 / FEBRUARY 2020
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This guideline includes four randomized trials (11, 12,
35, 36), one systematic review of RCTs (37), and three cohort
studies (18, 23, 38) that assess treatment with gonadotropins
and intercourse for couples with unexplained infertility.
Most trials do not directly compare gonadotropin treatment
with timed intercourse vs. expectant management; rather,
they compare gonadotropin treatment with timed inter-
course vs. gonadotropins with IUI, or gonadotropin treat-
ment with timed intercourse vs. oral medications with
timed intercourse.

There are conflicting data regarding pregnancy rates
when comparing IUI with low-dose gonadotropins (<150
IU) to low-dose gonadotropins with timed intercourse.
Two older RCTs of intermediate quality showed higher
pregnancy rates in their IUI arms compared with timed in-
tercourse, one with statistically significantly higher preg-
nancy rates per cycle with IUI (25.7% vs. 8.9%, with IUI
vs. timed intercourse, P< .05) (35), while the other trial
showed a difference that was higher with IUI but not statis-
tically significant (8.7% vs. 4.3% with IUI vs. timed inter-
course, P¼ .30) (12). Both studies were limited by small
sample sizes (less than 50 couples) and crossover study
design. The multiple-gestation pregnancy rate in the 1995
RCT was 9.1% in the gonadotropin with IUI treatment
arm and not reported in the gonadotropin with timed inter-
course arm (35). No multiple pregnancies were reported in
the 1991 RCT.

Conventional-dose gonadotropins (R150 IU) with timed
intercourse were not associated with higher pregnancy rates
as compared to oral agents in a systematic review (37). One
RCT of intermediate quality demonstrated no significant dif-
ference in pregnancy outcomes comparing timed intercourse
with IUI and conventional-dose gonadotropins in patients
with unexplained or male-factor infertility; however, the
per-cycle pregnancy rate was significantly lower in the
male-factor group than the unexplained infertility group
(P< .05) (36). A high-quality RCT determined that
conventional-dose gonadotropins with ICI (which could be
considered a proxy for timed intercourse) resulted in a higher
live-birth rate than ICI alone (P¼ .01) (11). Patients treated
with gonadotropins and ICI were almost twice as likely to
conceive as patients treated with ICI alone (19% vs. 10%,
respectively, per couple rate; P¼ .006) (11). However, R20%
of live births in the group treated with conventional-dose go-
nadotropins plus ICI were multiple gestations, with one triplet
and one quadruplet pregnancy (11). Two cohort studies of low
quality demonstrated higher pregnancy rates in
conventional-dose gonadotropin cycles with IUI, compared
with natural-cycle IUI or gonadotropins with timed inter-
course (18, 23). Multiple-gestation pregnancy rates ranged
from 6.5% (18) to 22% (23) in gonadotropins with IUI treat-
ments. A third cohort study of low quality reported signifi-
cantly improved pregnancy (12.4%) and live-birth (8.2%)
outcomes in treatment with gonadotropins and timed inter-
course compared with medically unassisted outcomes in the
study group (1%; P< .003) or among controls (4%; P< .07);
however, the multiple-gestation pregnancy rate was not re-
ported (38).
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Summary Statement

� There is insufficient evidence that gonadotropins with
timed intercourse is superior to expectant management in
the treatment of unexplained infertility, and there is mod-
erate evidence that treatment outcomes with gonadotro-
pins are similar to oral medications in timed-intercourse
cycles. Most studies report no difference in pregnancy out-
comes comparing gonadotropins to OS with oral agents or
higher pregnancy rates at the expense of increased risk of
multiple-gestation pregnancy. Differences in outcomes be-
tween investigations are likely due to different patient pop-
ulations, dosing, and cancellation criteria.
Recommendation

� It is not recommended to use gonadotropins with timed in-
tercourse in the treatment of unexplained infertility.
Studies report either no difference in pregnancy outcomes
compared to OS with oral agents or higher pregnancy rates
associated with a higher risk of multiple-gestation preg-
nancy. (Strength of Evidence: B; Strength of Recommenda-
tion: Moderate)
CLOMIPHENE CITRATE WITH INTRAUTERINE
INSEMINATION (IUI)
Ovarian stimulation (OS) with IUI is a mainstay of fertility
treatment for couples with unexplained infertility and is
commonly utilized as an alternative or antecedent to IVF.
The treatment is based on the premise that increasing the
number of oocytes ovulated in a single cycle and positioning
more sperm in closer proximity to the site of fertilization im-
proves the chance of conception. Significant investigation
has been done to explore this treatment. This guideline in-
cludes 19 randomized trials (4, 13, 25, 34, 39–53) and 4
systematic reviews of RCTs (28–30, 54) and 3 cohort studies
(19, 20, 22) that assess treatment of clomiphene citrate with
IUI compared with other treatment modalities in patients
with unexplained infertility.

Two randomized trials evaluated efficacy of clomiphene
citrate with IUI compared with expectant management. One
recent trial of 201 couples with unexplained infertility treated
with clomiphene and IUI over 3 treatment cycles determined a
significantly increased live-birth rate compared with expec-
tant management (31% vs. 9% respectively, P¼ .0003) (48).
A strict per-protocol analysis similarly demonstrated
improved live-birth outcome with OS and IUI vs. expectant
management (24% vs. 7%, P¼ .005). It should be noted that
7 of 101 patients in the clomiphene group were treated with
letrozole in this study (48). An intermediate-quality RCT simi-
larly demonstrated a higher pregnancy rate in clomiphene-IUI
cycles among patients with unexplained infertility compared
with untreated cycles (9.7% vs. 3.3%, respectively, P¼ .049;
post-hoc calculation by the Practice Committee); however,
this trial did not report live-birth outcome by diagnosis (45).
In contrast, two systematic reviews failed to show a statistical
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improvement in pregnancy rate or live-birth rate when using
clomiphene and IUI (29, 54). In particular, the 2010 systematic
review (29) did not detect a significant difference in live birth
with clomiphene plus IUI compared with expectant manage-
ment or placebo (OR 0.79, 95% CI 0.45‒1.38; P¼ .41). Impor-
tantly, both reviews were published prior to the 2018 RCT (48).

One randomized trial of intermediate quality and one
cohort study of intermediate quality showed an improved
pregnancy rate with clomiphene-IUI compared with IUI
alone: 6 pregnancies of 23 cycles (26.1%) vs. 1 pregnancy
of 20 cycles (5%), respectively, (P< .05) in the RCT (13), and
15 pregnancies of 34 couples (44.1%) vs. 4 pregnancies of
34 couples (11.7%), respectively, (P¼ .006) in the cohort study
(20). A smaller retrospective study showed no difference (22).
A low-quality RCT of 113 patients suggested higher preg-
nancy rates with clomiphene with timed intercourse than
with clomiphene with IUI (25). However, the high and uneven
dropout rate limits conclusions from this study.

When comparing clomiphene-IUI vs. letrozole-IUI, four
randomized trials (4, 39, 40, 42) and two systematic reviews
of RCTs (28, 30) did not show any difference in pregnancy
rates. A single intermediate-quality RCT suggested higher
ongoing (OR 2.09, 95% CI 1.11‒3.95, P¼ .02) and cumulative
pregnancy rates (OR 2.05, 1.12‒3.73, P¼ .019) with letrozole
2.5 mg vs. clomiphene 100mg, with no differences inmultiple
pregnancy rates (OR 0.78, 0.16‒3.82, P¼ .756) (49). A large
retrospective cohort study of 14,519 cycles demonstrated
similar live-birth rates for clomiphene-IUI and letrozole-IUI,
both of which were greater than natural-cycle IUI (natural-
cycle IUI 6.2% vs. clomiphene-IUI 8.9% [RR 1.4, 95% CI
1.2–1.7, adjusted RR 1.2–1.6]; letrozole 9.4% [RR 1.5, 95%
CI 1.3–1.8, adjusted RR 1.3–1.7]) (19).

Seven randomized trials compared low-dose gonadotro-
pins (<150 IU per day) and IUI to clomiphene and IUI. A
recent high-quality RCT demonstrated similar ongoing preg-
nancy rates following up to 4 cycles of low-dose FSH with IUI
vs. clomiphene with IUI (31% vs. 26%, FSH vs. clomiphene,
respectively, P¼NS) (43). This study, which included strict
cycle-cancellation criteria, also reported similar and low
multiple-gestation pregnancy rates between the treatments
(1.4% vs. 2.2%, FSH vs. clomiphene, respectively, P¼NS)
(43). Of the six other trials, three found significantly higher
pregnancy rates with FSH plus IUI compared with clomiphene
and IUI (41, 47, 52), while three other RCTs showed no differ-
ence (34, 44, 46). The multiple-pregnancy rate, which was re-
ported in all but one trial (46), was not significantly different
between treatment groups (range 0-12.5%). Differences in the
outcomes of these trials may be due to different dosing proto-
cols (both gonadotropin and clomiphene), patient popula-
tions, and cancellation criteria. A recent large retrospective
cohort study also showed similar live-birth rates comparing
clomiphene with IUI to low-dose gonadotropins with IUI
(8.9% vs. 9.5%, clomiphene vs. gonadotropins, respectively,
P¼NS) (19).

Four trials comparing conventional-dose gonadotropins
(R150 IU per day) plus IUI also produced conflicting results.
Comparing gonadotropins plus IUI with clomiphene plus IUI,
two high-quality RCTs reported significantly higher clinical
pregnancy rate 27% vs. 14%, respectively, P< .001) (51), as
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well as live-birth rate over 4 cycles (32.2% vs. 23.3%, respec-
tively, P< .02) and multiple-pregnancy rate (31.8% vs. 9.4%,
P< .001) (4). Conversely, two other high-quality RCTs showed
no difference in either outcome (live-birth rate over 2 cycles
13.5% vs. 15.7%, gonadotropins vs. clomiphene, respectively,
P¼NS) (50), and per cycle pregnancy rate 9.8% vs. 7.6%, go-
nadotropins vs. clomiphene, respectively, P¼NS) (53). As
above, differences in the outcomes of these trials may reflect
differences in patient populations, gonadotropin dosing, and
cancellation criteria.
Summary Statement

� There is strong evidence that clomiphene citrate with IUI is
superior to expectant management and natural-cycle IUI
for the outcome of live-birth rate in couples with unex-
plained infertility. Multiple gestation pregnancy rates
with clomiphene citrate with IUI treatment range from
0 to 12.5%. Differences in multiple gestation outcomes be-
tween investigations are likely due to different patient
populations, dosing, and cancellation criteria.
Recommendation

� It is recommended to use clomiphene citrate with IUI in the
treatment of couples with unexplained infertility. (Strength
of Evidence: A; Strength of Recommendation: Strong)
AROMATASE INHIBITORS WITH
INTRAUTERINE INSEMINATION (IUI)
Ovarian stimulation (OS) has traditionally been achieved us-
ing clomiphene citrate and/or injectable gonadotropins. More
recently, aromatase inhibitors have entered clinical practice
as an alternative method of OS. However, it is unclear whether
aromatase inhibitors with IUI are an effective form of treat-
ment. This guideline reviews the evidence evaluating the effi-
cacy of aromatase inhibitors with IUI compared to expectant
management and compared to other OS agents including
clomiphene and injectable gonadotropins. This guideline in-
cludes eight randomized trials (4, 39, 40, 42, 48, 49, 55, 56),
two systematic reviews/meta-analyses of RCTs (28, 30), and
one cohort study (19) that assess the use of aromatase inhib-
itors for OS with IUI in patients with unexplained infertility.

A high-quality RCT of 201 women with unexplained
infertility randomized patients to 3 cycles of OS with IUI
(either oral clomiphene 50‒150mg, days 2‒6, or oral letrozole
2.5‒7.5 mg, days 2‒6) or 3 cycles of expectant management
(48). These authors reported significantly higher clinical preg-
nancy rates (RR 3.33, 95% CI 1.80‒6.15; P< .0001) and cumu-
lative live-birth rates (RR 3.41, 95% CI 1.71‒6.79; P¼ .0003)
in the OS‒IUI group compared with expectant management.
However, only seven women in this study received letrozole
(48). A recent retrospective cohort study of 14,519 IUI
cycles in 8,583 couples with unexplained infertility included
larger numbers of natural cycles (n¼6,746), clomiphene
cycles (n¼3,205), letrozole-stimulated cycles (n¼1,989),
and gonadotropin-stimulated cycles (n¼2,579) (19).
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Compared with natural-cycle IUI (live-birth rate 6.2%),
adjusted live-birth rates were significantly higher with
clomiphene (8.9%, RR 1.4, 95% CI 1.2‒1.6), letrozole (9.4%,
RR 1.5, 95% CI 1.3‒1.7), and gonadotropins (9.5%, RR 1.5,
95% CI 1.3‒1.8). Multiple-pregnancy rates were significantly
higher in the clomiphene (4.6%, RR 6.2, 95% 2.1‒18.3) and
gonadotropin (3.9%, RR 5.3, 95% CI 1.7‒16.1) groups
compared with natural cycles (0.7%), but not in the letrozole
group (1.3%, RR 1.7, 95% CI 0.4‒7.7) (19).

One systematic review compared letrozole to clomiphene
citrate for unexplained infertility, including six RCTs of 1,776
women, ages 21‒33, with unexplained infertility (30). One of
the included studies compared letrozole to clomiphene with
intercourse, while four others compared these treatments
combined with IUI. There were no differences in pregnancy,
miscarriage, multiple-pregnancy rates, adverse events, num-
ber of dominant follicles (>18 mm), or endometrial thickness.
Clinical pregnancy rates were not significantly different over-
all between letrozole (199/809 [24.5%]) and clomiphene (201/
967 [20.8%], RR 1.26, 95% CI 0.89‒1.80, P¼ .20; six studies;
heterogeneity P¼ .01). However, a subgroup of 2.5 mg of
letrozole (74/261, 28.4%) compared to 100 mg clomiphene
(39/260, 15%) suggested higher clinical pregnancy rates
with the low dose of letrozole (RR 1.85, 95% CI 1.31‒2.60,
P¼ .0004; no heterogeneity, P¼ .60) (30). A second systematic
review with broader inclusion criteria and assessing the
outcome of live birth also demonstrated similar outcomes
with letrozole compared to clomiphene (live birth: RR 0.94,
95% CI 0.83–1.08; spontaneous miscarriage: RR 0.92,
95% CI 0.61–1.38; or twin gestation: RR 0.81, 95% CI 0.39–
1.68) (28).

Several other RCTs have compared varying doses of letro-
zole (ranging from 2.5 mg‒7.5 mg) to 100 mg clomiphene
combined with IUI, and all found no significant differences
in pregnancy rates between letrozole and clomiphene (39,
40, 42). One RCT of 214 patients evaluated the use of extended
letrozole (2.5 mg from day 1‒9) compared with clomiphene
(100 mg days 3‒7) and reported significantly higher ongoing
pregnancy rates in the letrozole group (35/106, 33%) than the
clomiphene group (20/105, 19%) (OR 2.09, 95% CI 1.11‒3.95,
P¼ .02) (49).

In two studies comparing letrozole to injectable gonado-
tropins, pregnancy rates were comparable. A small RCT ran-
domized 80 women to 5 mg letrozole or 75 IU vs. 150 IU of
human menopausal gonadotropins (hMG) for women <30
and>30 years old, respectively, and found that clinical preg-
nancy rates were similar (letrozole 18.42% [7/38]; hMG
15.78% [6/38], NS) (55). In another RCT, which included 50
couples who previously failed to conceive after 3 cycles of
clomiphene with IUI, live-birth rates were also similar be-
tween letrozole (20%) and injectable gonadotropins (28%)
(P>.05) (56). A high-quality RCT randomized 900 couples
with unexplained infertility up to 4 cycles of OS with inject-
able gonadotropins, letrozole, or clomiphene with IUI (4).
Compared with the gonadotropin group, use of letrozole
resulted in lower rates of live birth, but those rates did not
differ significantly between letrozole and clomiphene (gonad-
otropins 32.2% [97/301]; letrozole 18.7% [56/299], P< .001
vs. gonadotropins; clomiphene 23.3% [70/300], P¼ .02 vs.
VOL. 113 NO. 2 / FEBRUARY 2020
gonadotropins). The rate of multiple gestations among live
births was highest in women receiving gonadotropins (go-
nadotropins 32% [31/97]; clomiphene 5.7% [4/70]; letrozole
14.3% [8/56]) (4).
Summary Statement

� There is strong evidence that there is no significant differ-
ence in pregnancy rates or multiple-gestation pregnancy
rate following letrozole with IUI as compared to clomi-
phene citrate with IUI. Both are superior to expectant
management and natural-cycle IUI.
Recommendation

� It is recommended that letrozole with IUI treatments be
considered as an alternative regimen for couples with un-
explained infertility, as studies to date suggest similar effi-
cacy. Of note, letrozole is not FDA approved for treatment
of unexplained infertility, but is considered an effective
and well tolerated option. (Strength of Evidence: A;
Strength of Recommendation: Strong)
INTRAUTERINE INSEMINATION (IUI) WITH
COMBINATION OF CLOMIPHENE CITRATE OR
LETROZOLE AND GONADOTROPINS (LOW
DOSE AND CONVENTIONAL DOSE)
Combination therapy of oral agents for OS, such as clomiphene
citrate and letrozole, with gonadotropins has been explored to
improve pregnancy success beyond oral agents alone. This
guideline includes six RCTs (57–62) and six cohort studies
(22, 63–67) that assess patients with unexplained infertility
treated with clomiphene citrate and low-dose gonadotropins
with IUI compared with two other treatments: (1) letrozole
and IUI and (2) letrozole and low-dose gonadotropins with
IUI. Among included studies, one RCT compared clomiphene
plus hMG with IUI to clomiphene plus FSH with IUI (60). Five
cohort studies (22, 63–65, 67) compared clomiphene citrate
plus hMG or FSH with various treatment modalities.

One intermediate-quality RCT demonstrated no differ-
ence in live-birth outcome in treatments of clomiphene with
IUI, low-dose FSH with IUI, or sequential clomiphene plus
low-dose FSH with IUI (8.3%, 12.1%, and 13.6%, respectively
(P¼NS) (57). Three randomized trials suggested no difference
in fecundity between clomiphene and low-dose gonadotro-
pins with IUI compared to letrozole and low-dose gonadotro-
pins with IUI (58, 59, 62). A cohort study reported higher
pregnancy rates with clomiphene and gonadotropins than
letrozole and gonadotropins, but these differences were not
statistically significant (66). Conversely, one RCT found that
letrozole-IUI alone resulted in higher clinical pregnancy rates
per cycle than clomiphene combined with gonadotropins-IUI,
but this study reported an unusually high pregnancy rate with
letrozole plus IUI (23/70, 32.8%) vs. clomiphene with low-
dose hMG plus IUI (10/70, 14.3%) (61). Additionally, there
was a high risk for bias in the randomization strategy.
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In a cohort study, clomiphene and conventional-dose go-
nadotropins with IUI was superior to expectant management
(pregnancy rate 34.7% vs. 8.9%, respectively, P< .001) (64).
However, 16% of pregnancies following gonadotropin treat-
ment were multiple-gestation pregnancies with two sets of
triplets, and 3.7% developed moderate OHSS (64). A cohort
study by the same authors compared pregnancy rates with
IVF and intracytoplasmic sperm injection (ICSI) to clomi-
phene and conventional-dose gonadotropins with IUI in cou-
ples that had failed 3 prior cycles with the same treatment.
Pregnancy rates were significantly higher per cycle with
IVF-ICSI compared with clomiphene plus gonadotropins
and IUI (36.6% vs. 5.6% per cycle, respectively, P< .001)
(63). A third cohort study suggested higher pregnancy rates
with clomiphene plus FSH with IUI treatments compared to
natural-cycle IUI or clomiphene with IUI treatments (22).
However, only three total conceptions occurred in the unex-
plained infertility group in this study.

The type of gonadotropin does not appear to be associated
with outcomes. An RCT comparing clomiphene with low-dose
recombinant FSH vs. low-dose menopausal gonadotropins
with IUI found no difference in clinical pregnancy, multiple
pregnancy, abortion, live birth, and OHSS (live-birth rate
14.4% vs. 12.6%, recombinant FSH vs. menopausal gonado-
tropins, respectively, P¼NS) (60). A cohort study similarly
found no difference in pregnancy rates comparing clomi-
phene with one dose (150 IU) of gonadotropins with IUI vs.
the same protocol with 75–150 IU of hMG on days 5–9 (65).
Interestingly, a quasi-randomized study comparing clomi-
phene and gonadotropins with IUI, direct intraperitoneal
insemination, and timed intercourse, found similar pregnancy
rates per cycle across all treatments with similarly high
multiple-pregnancy rates in all three treatment groups (30%
of all pregnancies and 40% of all deliveries) (67).
Summary Statement

� There is fair evidence that clomiphene citrate and
conventional-dose gonadotropins with IUI treatments are
associated with higher pregnancy rates than expectant
management.

� There is good evidence that clomiphene citrate with
conventional-dose gonadotropins with IUI treatments are
associated with an increased risk of multiple-gestation
pregnancy.

� There is good evidence that clinical pregnancy and live-
birth rate are similar when comparing letrozole and low-
dose gonadotropins with IUI vs. clomiphene citrate and
low-dose gonadotropins with IUI.
Recommendation

� It is not recommended to use letrozole or clomiphene citrate
plus conventional-dose gonadotropins with IUI, as most
studies associated with improved pregnancy rate over
OS-IUI with oral medications are also associated with an
increased risk of multiple-gestation pregnancy. (Strength
of Evidence: B; Strength of Recommendation: Moderate)
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INTRAUTERINE INSEMINATION (IUI) WITH
LOW-DOSE GONADOTROPINS
IUI with low-dose gonadotropins (<150 IU daily) has been sug-
gested as an alternative to IUI with conventional-dose gonad-
otropins to reduce the risk ofmultiple-gestation pregnancy and
OHSS (68). This guideline includes 13 randomized trials (7, 10,
12, 34, 35, 41, 43, 44, 46, 47, 52, 56, 69), 1 systematic review of
RCTs (54) and 1 cohort study (19) that assessed the outcomes of
treatment with IUI with low-dose gonadotropins in patients
with unexplained infertility.

In couples with unexplained infertility and a good or inter-
mediate prognosis for unassisted conception, two included
RCTs showed that expectant management resulted in similar
pregnancy rates and similar time to pregnancy compared to
IUI with low-dose gonadotropins (7, 69). Both RCTs calculated
the prognosis of unassisted pregnancy using the prediction
model of Hunault (9). A systematic review was generally
consistent with the findings of these studies (54). A cost anal-
ysis conducted as part of a 2012 RCT also showed that IUI with
low-dose gonadotropins had a significantly higher cost per
ongoing pregnancy compared with 6 months of expectant
management (69). One RCT showed no difference in pregnancy
rates comparing natural-cycle IUI to low-dose FSH with IUI up
to 6 treatment cycles (23.7% vs. 36.1%, respectively P¼ .17,
post hoc calculation by the Practice Committee) (10).

There are conflicting data regarding pregnancy rates
when comparing IUI with low-dose gonadotropins to timed
intercourse with low-dose gonadotropins. One small RCT of
46 couples with unexplained infertility showed higher preg-
nancy rates per treatment cycle with IUI compared with timed
intercourse (25.7% and 8.9%, respectively, P< .05) (35). How-
ever, a second small RCT (n ¼ 48) with low-dose gonadotro-
pins demonstrated no difference in pregnancy rates between
IUI and timed-intercourse groups (12).

Seven randomized trials compared low-dose gonadotro-
pins with IUI to clomiphene citrate with IUI. Three of these
trials found higher pregnancy rates with gonadotropins plus
IUI compared with clomiphene citrate and IUI (41, 47, 52),
while four other RCTs (34, 43, 44, 46) showed no difference
in pregnancy rate. Differences in the outcomes of these trials
may be due to different dosing protocols (gonadotropins and
oral medications), patient populations, and cancellation
criteria. The multiple-pregnancy rate, which was reported in
all but one trial (46), was not significantly different between
treatment groups in any of these seven studies.

One RCT (56) and one cohort study (19) of low-dose go-
nadotropins plus IUI vs. letrozole plus IUI also demonstrated
no significant difference in pregnancy rates or multiple-
pregnancy rate.
Summary Statement

� There is insufficient evidence that treatment with low-dose
gonadotropins with IUI is associated with a higher preg-
nancy rate than clomiphene citrate or letrozole with IUI.
Differences in the outcomes of these trials may be due to
different dosing protocols, patient populations, and cancel-
lation criteria.
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� In couples with unexplained infertility who have a good or
intermediate prognosis for unassisted conception, there is
fair evidence that treatment with low-dose gonadotropins
with IUI is no more effective than 6 months of expectant
management

� There is no difference in multiple-pregnancy rates between
clomiphene citrate or letrozole with IUI treatments
compared to low-dose gonadotropins with IUI.
Recommendation

� It is not recommended to use low-dose gonadotropins with
IUI in the treatment of unexplained infertility, as it is more
complex and expensive, and likely no more effective than
OS with oral medications with IUI. (Strength of Evidence:
B; Strength of Recommendation: Moderate)
INTRAUTERINE INSEMINATION (IUI) WITH
CONVENTIONAL-DOSE GONADOTROPINS
Intrauterine insemination and OS with gonadotropins have
been used as empiric treatment for unexplained infertility.
Theoretical mechanisms by which gonadotropin stimulation
may be of benefit include increasing the number of oocytes
ovulated (4, 19, 70), correcting subtle ovulatory dysfunction
(70), and improving implantation through hormonal effects
on the endometrium (4). Since both human hMG and recom-
binant human follicle-stimulating hormone (rhFSH) have
similar effects (71), they are both treated as the general class
of gonadotropins for the purpose of this guideline.

This guideline includes eight randomized trials (4, 11, 16,
36, 50, 53, 68, 72) and two cohort studies (18, 23) that assessed
treatment of IUI with conventional-dose (R150 IU) gonado-
tropins in patients with unexplained infertility.

Two included RCTs compared IUI in unstimulated cycles to
IUI with conventional-dose gonadotropin stimulation. Both
studies showed a significant increase in pregnancy rates with
gonadotropin stimulation but also significantly higher
multiple-gestation pregnancy rates (11, 16). In the largest of
these two studies, the pregnancy rate following four treatment
cycles was 18% in the natural-cycle IUI group and 33% in the
gonadotropin with IUI group (P< .001) (11). The multiple-
pregnancy rate in this RCT was at least 20% (estimate based
on data available in the published study) in the gonadotropin
group including two quadruplet and three triplet pregnancies
(11). Additionally, 18% of pregnancies achieved in this group
delivered preterm. Two retrospective cohort studies also showed
similar increased pregnancy and multiple-pregnancy rates in
patients treated with conventional-dose gonadotropins with
IUI (18, 23).

Three RCTs compared IUI with gonadotropin stimulation
to timed intercourse or ICI with gonadotropin stimulation (11,
36, 72). These studies showed conflicting results, with two
RCTs (11, 72) showing significantly higher pregnancy rates
with IUI while the third showed no difference in outcome
(36). In the largest of these RCTs (932 couples), pregnancy
rates following 4 treatment cycles in the IUI-gonadotropin
group was significantly higher compared with the
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ICI-gonadotropin group (33% and 19%, respectively,
P< .001) (11).

One RCT which compared low-dose vs. conventional-
dose gonadotropins with IUI found a similar pregnancy rate
with both protocols (14.3% vs. 14.6%, respectively, P¼NS)
(68). The risk of moderate OHSS requiring hospitalization
was significantly lower in the low-dose protocol (0% vs.
16.7%, low-dose vs. conventional dose, respectively,
P< .01); however, the difference in multiple-gestation preg-
nancy rates did not reach statistical significance (1/7 low
dose vs. 2/7 conventional dose, P¼ NS) (68).

One RCT (n¼ 900) was designed specifically to assess the
effect of conventional-dose gonadotropins with IUI vs. oral
medications with IUI treatments on live-birth and multiple-
pregnancy rates (4). It found a significantly higher live-
birth rate with gonadotropins and IUI compared to either
clomiphene citrate with IUI or letrozole with IUI (32.2%,
23.3%, and 18.7%, respectively, P¼ .02 gonadotropins with
IUI vs. clomiphene citrate with IUI, P< .001 gonadotropins
with IUI vs. letrozole with IUI). It also found a significantly
higher risk of multiple gestations among live births with IUI
and gonadotropins compared to either IUI with clomiphene
citrate or letrozole (32%, 5.7%, and 14.3%, respectively) (4).
However, another RCT (n ¼ 154) showed no difference in
live-birth rates between gonadotropins with IUI vs. clomi-
phene with IUI following two treatment cycles (13.5% vs.
15.7%, gonadotropin with IUI vs. clomiphene with IUI,
respectively, P¼ .79) (50). This study also showed no differ-
ence in multiple-gestation live-birth rates between the two
treatments (14.3% vs. 12.5% of live births, gonadotropin
with IUI vs. clomiphene with IUI, respectively, P¼1.0) (50).
A third RCT (n ¼ 503) also reported similar live-birth rates
per cycle between the two treatments (9.8% vs. 7.6% ongoing
pregnancy per initiated cycle, gonadotropin with IUI vs.
clomiphene with IUI, respectively, P¼ .40) (53). Differences
in outcomes of these trials may reflect differences in patient
populations, dosing, and cancellation criteria.

A well-designed RCT compared conventional and accel-
erated treatment protocols in 503 women <40 years of age
with unexplained infertility. The conventional protocol con-
sisted of%3 cycles of clomiphene-IUI, followed by%3 cycles
of gonadotropins-IUI, followed by %6 cycles of IVF. The
accelerated protocol was identical but with the omission of
treatment with gonadotropins-IUI (53). This study reported
the following per-cycle pregnancy rates: clomiphene-
IUI¼7.6%, FSH-IUI¼9.8%, IVF¼30.7%. The women treated
with the accelerated protocol had a shorter time to pregnancy
than those treated with the conventional protocol (8 vs. 11
months; hazard ratio [HR] 1.25, 95% CI 1.00‒1.56, P¼ .045).
The authors concluded that, in women <40 years of age,
treatment with an accelerated protocol resulted in a shorter
time to pregnancy, with fewer treatment cycles, and cost
savings compared to a conventional protocol.
Summary Statement

� There is insufficient evidence that treatment with
conventional-dose gonadotropins with IUI is associated
with a higher pregnancy rate than clomiphene citrate or
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letrozole with IUI based on mixed findings from well de-
signed studies. Treatment with conventional-dose gonado-
tropins with IUI demonstrates either no difference in
pregnancy outcomes with similar multiple-gestation preg-
nancy rates compared to OS with clomiphene citrate or le-
trozole with IUI, or higher pregnancy rates associated with
a higher rate of multiple-gestation pregnancy. Differences
in both outcomes between investigations are likely due to
different patient populations, dosing, and cancellation
criteria.

Recommendation

� It is not recommended to use conventional-dose gonado-
tropins with IUI, as most studies associated with improved
pregnancy rate over OS-IUI with oral medications are also
associated with a high multiple-gestation pregnancy rate.
(Strength of Evidence: A; Strength of Recommendation:
Strong)

TIMING OF INTRAUTERINE INSEMINATION
(IUI)
Intrauterine insemination (IUI) with and without OS is a stan-
dard component of treatment for unexplained infertility.
However, the most effective method of timing inseminations
and the optimal number of inseminations to perform per cycle
have been debated. A single IUI can be performed after a
spontaneous LH surge or after ovulation is initiated with
exogenous hCG. A second IUI can be performed the following
day, but it is debated whether double IUI yields a higher
chance of pregnancy compared with single IUI. This guideline
includes seven randomized trials that assessed the timing
and number of IUIs in patients with unexplained infertility
(73–79).

Two included RCTs evaluated the timing of IUI relative to
hCG injection. One RCT of infertile couples undergoing
gonadotropin stimulation compared 106 cycles in which IUI
was performed 34‒36 hours after hCG to 98 cycles in which
IUI was performed simultaneously with hCG administration
(73). In this study, there was no difference in clinical preg-
nancy rates based on the timing of IUI (IUI simultaneously
with hCG 12.2% vs. IUI 34-36 hours after hCG 9.4%,
P¼ .523, OR 1.35, 95% CI .53‒3.42) (73). In another RCT of
204 couples with mild male-factor or unexplained infertility,
patients were randomized to undergo IUI at 24 hours or 36
hours after hCG injection in cycles utilizing clomiphene for
OS (77). Live-birth rates per cycle were higher in the 36-
hour IUI group (13.4% [31/231]) than the 24-hour IUI group
(7.8% [18/230]), but this difference was not statistically
significant (P¼ .07, 77).

One small RCT suggested that ultrasound monitoring of
follicular development and hCG induction of ovulation
achieved no improvement in pregnancy rates over urinary
LH monitoring in patients receiving clomiphene citrate (79).
This was a study of poor quality which acknowledged its
low power.

Several RCTs have compared single IUI at 34‒36 hours
after hCG to double IUI with the studies varying widely in
the timing intervals between the first and second IUIs. Three
316
studies demonstrated no differences in pregnancy rates be-
tween single and double IUIs after OS in unexplained infer-
tility (12/95 [12.6%] vs. 9/43 [20.9%], P¼ .21) (74) (23/195
[11.8%] vs. 21/204 [10.3%], P¼ .64) (78), and (26/247
[10.5%] vs. 29/243 [11.9%], P¼ .68) (75). A single RCT (n ¼
273) determined higher clinical pregnancy rates following
double insemination compared with single IUI following OS
with clomiphene 100 mg plus conventional-dose gonadotro-
pins in patients with unexplained infertility (21.9% vs. 10.9%,
double vs. single IUI, P< .05) (76). However, this study did not
describe the method of randomization and reported an overall
high multiple-pregnancy rate (25.4%) (76).
Summary Statement

� There is fair evidence that the timing of IUI relative to hCG
injection between 0 and 36 hours does not impact preg-
nancy rates in OS with IUI treatments.

� There is fair evidence that live-birth rate following single
IUI is not significantly different than double IUI in treat-
ment cycles with clomiphene citrate.

� There is insufficient evidence that ultrasound monitoring
for timing of IUI improves pregnancy outcomes compared
to urinary LH monitoring in clomiphene citrate-IUI
treatments.

Recommendation

� It is recommended that a single IUI be performed between
0 and 36 hours relative to hCG injection in OS with IUI
treatments. (Strength of Evidence: B; Strength of Recom-
mendation: Moderate)

IN VITRO FERTILIZATION (IVF) AND
TREATMENT PARADIGMS
Due to steady improvements in IVF technology over the past
two decades, IVF has become the most effective form of treat-
ment for nearly all causes of infertility, but is substantially
more invasive and more costly than other methods of treat-
ment. For patients with unexplained infertility, OS-IUI with
oral medications is generally considered first-line therapy,
followed by IVF only if OS-IUI with oral medications is un-
successful after several attempts. However, expedited treat-
ment with IVF could reduce the emotional and physical
burden to patients by shortening the overall time required
to achieve pregnancy. This guideline reviews evidence which
evaluated the efficacy of IVF and assessed its suitability as a
first-line option for unexplained infertility. This guideline
includes 12 randomized trials (10, 50, 53, 69, 80–87) and 8
cohort studies (88–95) that assessed IVF in patients with
unexplained infertility.

Some studies suggested that there is no benefit to imme-
diate treatment with IVF compared with expectant manage-
ment or OS-IUI treatments for 6 months (69, 86). One RCT
randomized infertile couples to ‘‘early IVF’’ within 6 months
of initiating treatment to ‘‘late IVF’’ performed after 6 months
of OS and found no differences in clinical pregnancy rates in
unexplained infertility (early IVF 4.7% vs. late IVF 14.2%,
P¼ .32), live-birth rates (P¼ .13), or time to pregnancy
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(P¼ .85) (86). This study was limited by its low pregnancy
rates with IVF (overall 12% per cycle), which is not represen-
tative of modern-day IVF pregnancy rates. A more recent RCT
of 253 couples with an intermediate prognosis of natural
conception compared expectant management for 6 months
to immediate treatment, which included 6 months of OS
with either clomiphene citrate or low dose gonadotropins
with IUI followed by up to 3 cycles of IVF (69). Couples ran-
domized to expectant management also underwent up to 6
cycles of OS with IUI followed by IVF if not pregnant during
the expectant management phase. After 3 years, there was no
difference in pregnancy rates between expectant manage-
ment and immediate treatment (cumulative ongoing preg-
nancy rate: RR 0.99; 95% CI 0.85‒1.1) (69). However, in
couples with long-standing unexplained infertility of R2
years, a cohort study comparing 131 women who were wait-
ing to receive IVF with 119 women who underwent IVF
immediately found higher clinical pregnancy rates in the
IVF group compared with expectant management (38% vs.
13%, respectively) (93).

There are several RCTs that compare the conventional
approach of 3 cycles of OS with IUI to the alternative of IVF
as first-line treatment for unexplained infertility. Three such
studies included in this guideline that assessed women with
a mean age of <35 years reported no significant difference
in pregnancy rates between OS with low dose gonadotropins
with IUI and IVF (10, 81, 84). A secondary analysis of Custers
2011 suggested that 3 cycles of OS-IUI was also cost-effective
compared to immediate IVF treatment (87). The previously
described FASTT trial demonstrated that in couples who fail
to achieve a pregnancy following a course of clomiphene cit-
rate with IUI treatment, immediate IVF results in a shorter
time to pregnancy and lower cost per pregnancy than a strat-
egy that incorporates gonadotropins with IUI treatments in
women %40 years (53).

Inwomen ages 38‒42years, there is one RCT evaluatingOS
with IUI to IVF for unexplained infertility (mean age 40 years).
This study determined that immediate treatment with IVF
yielded superior live-birth rates compared to IUI with clomi-
phene or FSH-induced OS in this population (50). Live-birth
rates per couple after the first two treatment cycles were
15.7% in the clomiphene-IUI group, 13.5% in the FSH-IUI
group, and 31.4% in the immediate IVF group (P¼ .035) (50).

Three randomized trials and two observational studies
suggested that there are no differences in clinical pregnancy
rates or live-birth rates when comparing conventional IVF
to IVF with ICSI for couples with unexplained infertility (80,
82, 83, 89, 92). One RCT (85), six cohort studies (88–92, 94),
and one systematic review of cohort studies (95) provided
evidence that ICSI results in higher fertilization rates than
IVF and/or reduced the risk of complete fertilization failure.

Some studies reported increased implantation and clin-
ical pregnancy rates in the non-ICSI groups (80, 90, 91).
Two retrospective studies by the same group also reported
higher live-birth rate with conventional fertilization
compared with ICSI (90, 91). In an RCT of 415 couples with
non-male-factor infertility randomized to conventional
fertilization or ICSI, fertilization rates per oocyte retrieved
favored conventional fertilization (IVF 61% vs. ICSI 50%,
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95% CI 5‒17), whereas fertilization rate per oocyte insemi-
nated favored ICSI (IVF 61% vs. ICSI 70%, 95% CI 2‒14)
(80). This suggests that the improved fertilization rates with
ICSI may be attributable to the number of mature oocytes
included in the denominator, rather than to the ICSI procedure
itself. In this RCT, implantation rates were higher in the IVF
group (IVF 30% [95/318] vs. ICSI 22% [72/325], RR 1.35,
95% CI 1.04‒1.76), but clinical pregnancy rates were not
significantly different (IVF 72 [33%] vs. ICSI 53 [26%], RR
1.27, 95% CI 0.95‒1.72) (80).
Summary Statement

� Current evidence does not support IVF as afirst-line therapy
for unexplained infertility over expectant management for
6 months or a limited course of treatment of OS with IUI in
women <38 years of age. However, it is important to note
that many of the included studies were conducted in an
era of lower IVF success rates than those currently observed.

� There is good evidence that immediate IVF in womenR38
years of age may be associated with a higher pregnancy
rate and shorter time to pregnancy as compared to a strat-
egy consisting of OS with IUI treatments with either oral
medications or gonadotropins prior to IVF.

� There is good evidence that in couples who fail to achieve a
pregnancy following a course of clomiphene citrate with
IUI treatment, immediate IVF results in a shorter time to
pregnancy and lower cost per pregnancy than a strategy
that incorporates gonadotropins with IUI treatments in
women %40 years.

� There is good evidence that there is no reported difference
in clinical pregnancy and live-birth rates when comparing
IVF with conventional fertilization to IVF with ICSI in the
setting of unexplained infertility. However, ICSI has been
associated with higher fertilization rates and a reduced
risk of complete fertilization failure as compared to con-
ventional fertilization.

Recommendation

� It is recommended that couples with unexplained infertility
initially undergo a course (typically 3 or 4 cycles) of OS and
IUI with oral agents. For those unsuccessful with OS and IUI
treatments with oral agents, IVF is recommended rather
than OS and IUI with gonadotropins. (Strength of Evidence:
B; Strength of Recommendation: Moderate)

RISK CONSIDERATIONS
The major risks associated with therapies for the treatment of
unexplained infertility are directly related to the OS process.
With the development and ovulation of multiple follicles,
there is inevitably an increased risk of OHSS and, importantly,
multiple-gestation pregnancy, with its associated risks of pre-
term delivery and low birth weight. While these risks exist
with OS-IUI treatments with oral medications and IVF, they
are less common with oral medications, and in the setting
of IVF, can be mitigated with elective single-embryo transfer.
The risk of multiple-gestation pregnancy is most clearly pre-
sent with gonadotropin-OS treatments, with and without IUI.
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These risks are best demonstrated in two large prospective
RCTs conducted by the Reproductive Medicine Network. In
one RCT conducted in 2015, the risk of multiple-gestation
pregnancy associated with conventional-dose gonado-
tropin-IUI treatments was 32%, including 10 sets of triplets
in this treatment arm (107 pregnancies) (4). In the other
1999 RCT, of 72 live births in the gonadotropin-OS arms, 24
were multiple-gestation pregnancies (33%) with 17 twin, 4
triplet, and 3 quadruplet pregnancies (3). Although the risk
of multiple-gestation pregnancy is consistently lower in
low-dose gonadotropin protocols, the evidence would suggest
that these treatments are no more effective than less complex
and less expensive OS-IUI treatments with oral medications
and may be no more effective than expectant management.

There is potential harm and cost associated with the treat-
ment of unexplained infertility in general, as even OS-IUI
treatments with oral medications are associated with an
increased risk of multiple-gestation pregnancy. Given that
some studies report significant pregnancy rates associated
with expectant management (6, 7), care to avoid overtreat-
ment is important. Nevertheless, it is clear that a strategy of
expectant management is not preferred by couples with un-
explained infertility (14) and is associated with low preg-
nancy rates per cycle. Additionally, age of the female
partner, duration of infertility, and overall desired family
size are important considerations in the decision to initiate
or delay treatment.
CONCLUSIONS
For most couples with unexplained infertility there is no role
for OS with gonadotropins, with or without IUI. Pregnancy
rates associated with these treatments are dose dependent,
and meaningful improvements over outcomes seen with
OS-IUI with oral medications are only achieved at doses asso-
ciated with a high risk for multiple-gestation pregnancy.
Together with compelling evidence that a strategy of 3 cycles
of clomiphene citrate-IUI followed immediately by IVF results
in a shorter time to pregnancy at lower cost than a strategy
that includes an intervening gonadotropin-IUI course,
gonadotropin-IUI cycles should be rare. While IVF is an effec-
tive treatment for unexplained infertility, it is also associated
with risks of multiple-gestation pregnancy, preterm delivery,
and low birth weight. Furthermore, it is cost prohibitive for
many couples. There is a pressing need for investigations to
evaluate treatments to bridge the gap between the effective-
ness of IVF and the low (and unchanging) success rates asso-
ciated with OS-IUI treatments with oral medications.
Additionally, further research is needed regarding barriers
to the access of treatments such as ART, including social,
cultural, and economic factors.
UNANSWERED QUESTIONS

� Future investigations of therapies for unexplained infer-
tility should clearly report adverse outcomes, including
OHSS and multiple-gestation pregnancies.

� Investigations into alternative treatment strategies or adju-
vants to lessen the gap in effectiveness between OS-IUI
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with oral agents and IVF in the treatment of unexplained
infertility are needed.

� In addition to comparative effectiveness trials, additional
RCTs which compare a sequence or course of treatments
for unexplained infertility to another treatment strategy
are needed.

� Studies directed toward treatment options for the male
partner of a couple diagnosed with unexplained infertility
are needed.

RECOMMENDATIONS

� It is not recommended to perform IUI in natural cycles for
the treatment of unexplained infertility. It is less effective
than OS with IUI and likely no more effective than expec-
tant management.
(Strength of Evidence: A; Strength of Recommendation:
Strong)

� It is not recommended to use clomiphene citrate with timed
intercourse as a treatment for unexplained infertility, as it
is no more effective than expectant management.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is not recommended to use letrozole with timed inter-
course as a treatment for unexplained infertility, as it is
no more effective than expectant management.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is not recommended to use gonadotropins with timed in-
tercourse in the treatment of unexplained infertility.
Studies report either no difference in pregnancy outcomes
compared to OS with oral agents or higher pregnancy rates
associated with a higher risk of multiple-gestation preg-
nancy.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is recommended to use clomiphene citrate with IUI in the
treatment of couples with unexplained infertility.
(Strength of Evidence: A; Strength of Recommendation:
Strong)

� It is recommended that letrozole with IUI treatments be
considered as an alternative regimen for couples with un-
explained infertility, as studies to date suggest similar effi-
cacy. Of note, letrozole is not FDA approved for treatment
of unexplained infertility but is considered an effective and
well tolerated option.
(Strength of Evidence: A; Strength of Recommendation:
Strong)

� It is not recommended to use letrozole or clomiphene citrate
plus conventional-dose gonadotropins with IUI, as most
studies associated with improved pregnancy rate over
OS-IUI with oral medications are also associated with an
increased risk of multiple-gestation pregnancy.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is not recommended to use low-dose gonadotropins with
IUI in the treatment of unexplained infertility, as it is more
complex and expensive, and likely no more effective than
OS with oral medications with IUI.
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(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is not recommended to use conventional-dose gonado-
tropins with IUI, as most studies associated with improved
pregnancy rate over OS-IUI with oral medications are also
associated with a high multiple-gestation pregnancy rate.
(Strength of Evidence: A; Strength of Recommendation:
Strong)

� It is recommended that a single IUI be performed between
0 and 36 hours relative to hCG injection in OS with IUI
treatments.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

� It is recommended that couples with unexplained infertility
initially undergo a course (typically 3 or 4 cycles) of OS and
IUI with oral agents. For those unsuccessful with OS and IUI
treatments with oral agents, IVF is recommended rather
than OS and IUI with gonadotropins.
(Strength of Evidence: B; Strength of Recommendation:
Moderate)

SUMMARY RECOMMENDATIONS AND
FUTURE DIRECTIONS

� For most couples with unexplained infertility, the best
initial therapy is a course (typically 3 or 4 cycles) of OS
and IUI, either with clomiphene or letrozole, followed by
IVF for those couples unsuccessful in achieving a preg-
nancy with OS and IUI.

� There is a pressing need for additional therapies to bridge
the wide gap in effectiveness between OS and IUI with
oral medications and IVF.

� Further research is needed into methods to improve access
to care, including ART treatments.
ABOUT THIS DOCUMENT
Disclaimer. This report was developed under the direction of
the Practice Committee of the American Society for
Reproductive Medicine (ASRM) as a service to its members
and other practicing clinicians. Although this document reflects
appropriate management of a problem encountered in the
practice of reproductive medicine, it is not intended to be the
only approved standard of practice or to dictate an exclusive
course of treatment. Other plans of management may be
appropriate, taking into account the needs of the individual
patient, available resources, and institutional or clinical practice
limitations. The Practice Committee and the Board of Directors
of the American Society for Reproductive Medicine have
approved this report.

Disclosures and Conflicts of Interest. Per ASRM policy, all
members of ASRM task forces and the Practice Committee
disclosed commercial and financial relationships with manu-
facturers or distributors of goods or services used to treat pa-
tients for the preceding 12 months. Committee members were
reminded to update potential disclosures annually and if new
potential conflicts arose during their appointments. Before
live discussions or meetings, Committee members were re-
minded verbally and in writing to disclose any new or previ-
VOL. 113 NO. 2 / FEBRUARY 2020
ously undisclosed relationships. Disclosures were reviewed for
conflicts by the ASRM Chief Medical Officer and the Chair of
the Practice Committee. Task forcemembers forwhomconflicts
were identified were excused from this project. Members of the
Practice Committeewhowere found to have conflicts of interest
based on the relationships disclosed did not participate in the
discussion or development of the document.

Panel. This evidence-based guideline with recommendations
for clinicians was developed by a multidisciplinary group,
comprised of the ASRM Practice Committee and a task force
of medical experts, which included specialists in obstetrics
and gynecology, reproductive endocrinology and infertility,
fertility preservation, reproductive surgery, endometriosis,
uterine anomalies, fibroids, assisted reproductive technology,
in vitro fertilization, and epidemiology/biostatistics. Members
of the task force for this clinical practice guideline consisted
of medical professionals at various levels of training,
including fellows and senior experts, as well as experts with
less than 10 years of post-training, CREST (Clinical Reproduc-
tive Scientist Training) Program scholars, a clinical epidemi-
ologist who is also a reproductive medicine subspecialist, and
a methodologic specialist. In addition, a select group of pa-
tients participated in document scoping and review.

Review Process. The Practice Committee, a multidisciplinary
body, reviewed this document at various stages of development.
After thorough review of the final draft by the task force for this
guideline as well as the Practice Committee, this document was
reviewed by ASRM executive leadership. The document then
proceeded to a 15-day period of open reviewbyASRMmembers,
which includes patient advocates, genetic counselors, mental
health professionals, nursing professionals, legal professionals,
laboratorypersonnel, research scientists, andphysiciansboarded
in one or more specialties. The ASRMBoard of Directors also re-
viewed the document over a period of 15 days. The input of all
was considered in the preparation of the final document.

Patient/Public Perspective. To incorporate perspectives of
those who might be affected most by the recommendations
in this guideline, a group of patient volunteers and lay stake-
holders in reproductive medicine who were not involved in
the scoping or development of this guideline reviewed the
document. Their feedback was considered in the preparation
of the final document.

Funding. This guideline was developed with financial sup-
port from the American Society for Reproductive Medicine
(ASRM). Authors who serve on the ASRM Practice Committee
were reimbursed by ASRM for expenses related to travel to
Practice Committee meetings where they reviewed drafts of
manuscripts. ASRM receives no outside funding for the devel-
opment of guidelines.

Updating Policy. Document expiration: March 2024
ASRM reviews and updates or retires its evidence-based

guidelines every 5 years or after significant scientific devel-
opments or change in public policy as determined by the
ASRM Practice Committee.
Acknowledgments: The Practice Committee acknowledges
the special contributions of Karl Hansen, MD, PhD (Chair);
319



ASRM PAGES
Karine Chung, MD; Jessica Goldstein, RN; Jennifer Hirshfeld-
Cytron, MD; Zac Knight, PhD; Daniel Lebovic, MD; Paul Lin,
MD; Richard Lucidi, MD; Carla Stec, MA, in the development
of this document. No relevant conflicts were identified.

Following are members of the ASRM Practice Committee
who participated in the development and review of this docu-
ment:

Alan Penzias, M.D. (Chair); Kristin Bendikson, M.D.;
Tommaso Falcone, M.D.; Karl Hansen, M.D., Ph.D.; Micah
Hill, D.O.; Sangita Jindal, Ph.D.; Jennifer Mersereau, M.D.;
Catherine Racowsky, Ph.D.; Robert Rebar, M.D.; Anne Z.
Steiner, M.D., M.P.H.; Dale Stovall, M.D.; Cigdem Tanrikut,
M.D.; Suleena Kalra, M.D., M.S.C.E.; Richard Reindollar,
M.D.; William Hurd, M.D., M.P.H.
REFERENCES
1. Collins JA, Van Steirteghem A. Overall prognosis with current treatment of

infertility. Hum Reprod Update 2004;10:309–16.
2. 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;108:393–406.

3. Guzick DS, Sullivan MW, Adamson GD, Cedars MI, Falk RJ, Peterson EP,
et al. Efficacy of treatment for unexplained infertility. Fertil Steril 1998;70:
207–13.

4. DiamondMP, Legro RS, Coutifaris C, Alvero R, Robinson RD, Casson P, et al.
Letrozole, gonadotropin, or clomiphene for unexplained infertility. N Engl J
Med 2015;373:1230–40.

5. Centers for Disease Control and Prevention, American Society for Reproduc-
tive Medicine, Society for Assisted Reproductive Technology. 2016 Assisted
Reproductive Technology National Summary Report. Atlanta, GA: US Dept
of Health and Human Services, 2018.

6. Brandes M, Hamilton CJ, van der Steen JO, de Bruin JP, Bots RS, Nelen WL,
et al. Unexplained infertility: overall ongoing pregnancy rate and mode of
conception. Human Reprod 2011;26:360–8.

7. Steures P, van der Steeg JW, Hompes PG, Habbema JD, Eijkemans MJ,
Broekmans FJ, et al. Intrauterine insemination with controlled ovarian hyper-
stimulation vs. expectant management for couples with unexplained subfer-
tility and an intermediate prognosis: a randomised clinical trial. Lancet 2006;
368:216–21.

8. Hansen KR, He HL, Styer AK, Wild RA, Butts S, Engmann L, et al, Eunice Ken-
nedy Shriver National Institute of Child Health and Human Development
Reproductive Medicine Network. Predictors of pregnancy and live-birth in
couples with unexplained infertility after ovarian stimulation-intrauterine
insemination. Fertil Steril 2016;105:1575–83.e2.

9. Hunault CC, Habbema JD, Eijkemans MJ, Collins JA, Evers JL, te Velde ER.
Two new prediction rules for spontaneous pregnancy leading to live birth
among subfertile couples, based on the synthesis of three previous models.
Hum Reprod 2004;19:2019–26.

10. 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;355:13–8.

11. Guzick DS, Carson SA, Coutifaris C, Overstreet JW, Factor-Litvak P,
Steinkampf MP, Hill JA, Mastroianni L, Buster JE, Nakajima ST, Vogel DL,
Canfield RE. Efficacy of superovulation and intrauterine insemination in
the treatment of infertility. National Cooperative Reproductive Medicine
Network. NEJM 1999;340:177–83.

12. Martinez AR, Bernardus RE, Voorhorst FJ, Vermeiden JP, Schoemaker J.
Pregnancy rates after timed intercourse or intrauterine insemination after
human menopausal gonadotropin stimulation of normal ovulatory cycles:
a controlled study. Fertil Steril 1991;55:258–65.

13. Arici A, Byrd W, Bradshaw K, Kutteh WH, Marshburn P, Carr BR. Evaluation
of clomiphene citrate and human chorionic gonadotropin treatment:
320
a prospective, randomized, crossover study during intrauterine insemination
cycles. Fertil Steril 1994;61:314–8.

14. 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.

15. Kirby CA, Flaherty SP, Godfrey BM, Warnes GM, Matthews CD. A prospec-
tive trial of intrauterine insemination of motile spermatozoa vs. timed inter-
course. Fertil Steril 1991;56:102–7.

16. Nulsen JC, Walsh S, Dumez S, Metzger DA. A randomized and longitudinal
study of humanmenopausal gonadotropin with intrauterine insemination in
the treatment of infertility. Obstet Gynecol 1993;82:780–6.

17. Wordsworth S, Buchanan J,Mollison J, HarrildK, Robertson L, TayC, et al. Clo-
mifene citrate and intrauterine insemination as first-line treatments for unex-
plained infertility: are they cost-effective? Hum Reprod 2011;26:369–75.

18. Chaffkin LM, Nulsen JC, Luciano AA, Metzger DA. A comparative analysis of
the cycle fecundity rates associated with combined human menopausal
gonadotropin (hMG) and intrauterine insemination (IUI) vs. either hMG or
IUI alone. Fertil Steril 1991;55:252–7.

19. Huang S, Wang R, Li R, Wang H, Qiao J, Mol BWJ. Ovarian stimulation in
infertile women treated with the use of intrauterine insemination: a cohort
study from China. Fertil Steril 2018;109:872–8 (Level II).

20. Leanza V, Coco L, Grasso F, Leanza G, Zarbo G, Palumbo M. Ovulation in-
duction with clomiphene citrate for infertile couple. Minerva Ginecol
2014;66:309–12.

21. Leanza V, Coco L, Grasso F, Leanza G, Zarbo G, Palumbo M. Unexplained
infertility and ovulatory induction with menopausal gonadotropins. Minerva
Ginecol 2014;66:303–7.

22. Melis GB, Paoletti AM, Strigini F, Menchini Fabris F, Canale D, Fioretti P.
Pharmacologic induction of multiple follicular development improves the
success rate of artificial insemination with husband's semen in couples
with male-related or unexplained infertility. Fertil Steril 1987;47:441–5.

23. Serhal PF, Katz M, Little V, Woronowski H. Unexplained infertility–the value
of Pergonal superovulation combined with intrauterine insemination. Fertil
Steril 1988;49:602–6.

24. Randall JM, Templeton A. Transvaginal sonographic assessment of follicular
and endometrial growth in spontaneous and clomiphene citrate cycles. Fertil
Steril 1991;56:208–12.

25. Agarwal S, Mittal S. A randomised prospective trial of intrauterine insemina-
tion vs. timed intercourse in superovulated cycles with clomiphene. Indian J
Med Res 2004;120:519–22.

26. Badawy A, Shokeir T, Allam AF, Abdelhady H. Pregnancy outcome after
ovulation induction with aromatase inhibitors or clomiphene citrate in unex-
plained infertility. Acta Obstet Gynecol Scand 2009;88:187–91.

27. Fisch P, Casper RF, Brown SE, Wrixon W, Collins JA, Reid RL, Simpson C. Un-
explained infertility: evaluation of treatment with clomiphene citrate and hu-
man chorionic gonadotropin. Fertil Steril 1989;51:828–33.

28. Eskew AM, Bedrick BS, Hardi A, Stoll CRT, Colditz GA, Tuuli MG, et al. Le-
trozole compared with clomiphene citrate for unexplained infertility: a sys-
tematic review and meta-analysis. Obstet Gynecol 2019;133:437–44.

29. Hughes E, Brown J, Collins JJ, Vanderkerchove P. Clomiphene citrate for un-
explained subfertility in women. Cochrane Database Syst Rev 2010:
Cd000057.

30. Liu A, Zheng C, Lang J, Chen W. Letrozole vs. clomiphene citrate for unex-
plained infertility: a systematic review and meta-analysis. J Obstet Gynaecol
Res 2014;40:1205–16.

31. Legro RS, Zhang H, Eunice Kennedy Shriver NICHD Reproductive Medicine
Network. Letrozole or clomiphene for infertility in the polycystic ovary syn-
drome. N Engl J Med 2014;371:1463–4.

32. Tulandi T, Martin J, Al-Fadhli R, Kabli N, Forman R, Hitkari J, et al. Congenital
malformations among 911 newborns conceived after infertility treatment
with letrozole or clomiphene citrate. Fertil Steril 2006;85:1761–5.

33. Badawy A, Metwally M, Fawzy M. Randomized controlled trial of three
doses of letrozole for ovulation induction in patients with unexplained infer-
tility. Reprod Biomed Online 2007;14:559–62.

34. Berker B, Kahraman K, Taskin S, Sukur YE, Sonmezer M, Atabekoglu CS. Re-
combinant FSH vs. clomiphene citrate for ovarian stimulation in couples with
VOL. 113 NO. 2 / FEBRUARY 2020

http://refhub.elsevier.com/S0015-0282(19)32484-7/sref1
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref1
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref2
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref2
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref2
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref3
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref3
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref3
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref4
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref4
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref4
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref5
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref5
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref5
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref5
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref6
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref6
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref6
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref7
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref7
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref7
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref7
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref7
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref8
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref8
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref8
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref8
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref8
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref9
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref9
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref9
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref9
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref10
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref10
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref10
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref10
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref11
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref11
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref11
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref11
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref11
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref12
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref12
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref12
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref12
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref13
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref13
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref13
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref13
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref14
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref14
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref14
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref14
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref15
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref15
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref15
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref16
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref16
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref16
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref17
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref17
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref17
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref18
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref18
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref18
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref18
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref19
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref19
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref19
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref20
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref20
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref20
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref21
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref21
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref21
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref22
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref22
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref22
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref22
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref23
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref23
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref23
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref24
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref24
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref24
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref25
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref25
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref25
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref26
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref26
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref26
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref27
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref27
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref27
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref28
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref28
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref28
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref29
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref29
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref29
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref30
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref30
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref30
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref31
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref31
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref31
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref32
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref32
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref32
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref33
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref33
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref33
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref34
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref34


Fertility and Sterility®
unexplained infertility and male subfertility undergoing intrauterine insemi-
nation: a randomized trial. Arch Gynecol Obstet 2011;284:1561–6.

35. Gregoriou O, Vitoratos N, Papadias C, Konidaris S, Gargaropoulos A,
Louridas C. Controlled ovarian hyperstimulation with or without intrauterine
insemination for the treatment of unexplained infertility. Int J Gynaecol
Obstet 1995;48:55–9.

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

37. Athaullah N, Proctor M, Johnson NP. Oral vs. injectable ovulation induction
agents for unexplained subfertility. Cochrane Database Syst Rev 2002;3:
CD003052.

38. Welner S, DeCherney AH, Polan ML. Human menopausal gonadotropins: a
justifiable therapy in ovulatory women with long-standing idiopathic infer-
tility. Am J Obstet Gynecol 1988;158:111–7.

39. Al-Fozan H, Al-Khadouri M, Tan SL, Tulandi T. A randomized trial of letrozole
vs. clomiphene citrate in women undergoing superovulation. Fertil Steril
2004;82:1561–3.

40. Badawy A, Elnashar A, Totongy M. Clomiphene citrate or aromatase inhib-
itors for superovulation in women with unexplained infertility undergoing
intrauterine insemination: a prospective randomized trial. Fertil Steril
2009;92:1355–9.

41. Balasch J, Ballesca JL, Pimentel C, CreusM, Fabregues F, Vanrell JA. Late low-
dose pure follicle stimulating hormone for ovarian stimulation in intra-
uterine insemination cycles. Hum Reprod 1994;9:1863–6.

42. Bayar U, Tanriverdi HA, Barut A, Ayoglu F, Ozcan O, Kaya E. Letrozole vs
clomiphene citrate in patients with ovulatory infertility. Fertil Steril 2006;
85:1045–8.

43. Danhof NA, vanWely M, Repping S, Koks C, Verhoeve HR, de Bruin JP, et al.
SUPER study group. Follicle stimulating hormone vs. clomiphene citrate in
intrauterine insemination for unexplained subfertility: a randomized
controlled trial. Hum Reprod 2018;33:1866–74.

44. Dankert T, Kremer JA, Cohlen BJ, Hamilton CJ, Pasker-de Jong PC,
Straatman H, et al. A randomized clinical trial of clomiphene citrate vs.
low dose recombinant FSH for ovarian hyperstimulation in intrauterine
insemination cycles for unexplained and male subfertility. Hum Reprod
2007;22:792–7.

45. Deaton JL, GibsonM, Blackmer KM, Nakajima ST, Badger GJ, Brumsted JR. A
randomized, controlled trial of clomiphene citrate and intrauterine insemi-
nation in couples with unexplained infertility or surgically corrected endome-
triosis. Fertil Steril 1990;54:1083–8.

46. Ecochard R, Mathieu C, Royere D, Blache G, Rabilloud M, Czyba JC. A ran-
domized prospective study comparing pregnancy rates after clomiphene
citrate and human menopausal gonadotropin before intrauterine insemina-
tion. Fertil Steril 2000;73:90–3.

47. ErdemM, Abay S, Erdem A, Firat MutluM, Nas E, Mutlu I, et al. Recombinant
FSH increases live birth rates as compared to clomiphene citrate in intrauter-
ine insemination cycles in couples with subfertility: a prospective random-
ized study. Eur J Obstet Gynecol Reprod Biol 2015;189:33–7.

48. Farquhar CM, Liu E, Armstrong S, Arroll N, Lensen S, Brown J. Intrauterine
insemination with ovarian stimulation vs. expectant management for unex-
plained infertility (TUI): a pragmatic, open-label, randomised, controlled,
two-centre trial. Lancet 2018;391:441–50.

49. Fouda UM, Sayed AM. Extended letrozole regimen vs. clomiphene citrate for
superovulation in patients with unexplained infertility undergoing intrauter-
ine insemination: a randomized controlled trial. Reprod Biol Endocrinol
2011;9:84.

50. GoldmanMB, Thornton KL, Ryley D, AlperMM, Fung JL, HornsteinMD, et al.
A randomized clinical trial to determine optimal infertility treatment in older
couples: the Forty and Over Treatment Trial (FORT-T). Fertil Steril 2014;101:
1574–81.e1-2.

51. Nada AM, ElSetohy KA, Banat MM, Shaheen AF. Antagonist protocol vs.
clomiphene in unexplained infertility: A randomized controlled study.
Taiwan J Obstet Gynecol 2016;55:326–30.

52. Peeraer K, Debrock S, De Loecker P, Tomassetti C, Laenen A,
Welkenhuysen M, et al. Low-dose human menopausal gonadotrophin vs.
VOL. 113 NO. 2 / FEBRUARY 2020
clomiphene citrate in subfertile couples treated with intrauterine insemina-
tion: a randomized controlled trial. Hum Reprod 2015;30:1079–88.

53. Reindollar RH, ReganMM, Neumann PJ, Levine BS, Thornton KL, Alper MM,
et al. A randomized clinical trial to evaluate optimal treatment for unex-
plained infertility: the fast track and standard treatment (FASTT) trial. Fertil
Steril 2010;94:888–99.

54. Veltman-Verhulst SM, Hughes E, Ayeleke RO, Cohlen BJ. Intra-uterine
insemination for unexplained subfertility. Cochrane Database Syst Rev
2016;2:Cd001838.

55. Baysoy A, Serdaroglu H, Jamal H, Karatekeli E, Ozornek H, Attar E. Letrozole
vs. human menopausal gonadotrophin in women undergoing intrauterine
insemination. Reprod Biomed Online 2006;13:208–12.

56. Gregoriou O, Vlahos NF, Konidaris S, Papadias K, Botsis D, Creatsas GK.
Randomized controlled trial comparing superovulation with letrozole vs. re-
combinant follicle-stimulating hormone combined with intrauterine insem-
ination for couples with unexplained infertility who had failed clomiphene
citrate stimulation and intrauterine insemination. Fertil Steril 2008;90:
678–83.

57. 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 insemination: A random-
ized trial. Turk J Obstet Gynecol 2018;15:243–8.

58. Badawy A, Elnashar A, Totongy M. Clomiphene citrate or aromatase inhib-
itors combined with gonadotropins for superovulation in women undergo-
ing intrauterine insemination: a prospective randomised trial. J Obstet
Gynaecol 2010;30:617–21.

59. Barroso G, Menocal G, Felix H, Rojas-Ruiz JC, Arslan M, Oehninger S. Com-
parison of the efficacy of the aromatase inhibitor letrozole and clomiphene
citrate as adjuvants to recombinant follicle-stimulating hormone in
controlled ovarian hyperstimulation: a prospective, randomized, blinded
clinical trial. Fertil Steril 2006;86:1428–31.

60. Rashidi M, Aaleyasin A, Aghahosseini M, Loloi S, Kokab A, Najmi Z. Advan-
tages of recombinant follicle-stimulating hormone over human menopausal
gonadotropin for ovarian stimulation in intrauterine insemination: a ran-
domized clinical trial in unexplained infertility. Eur J Obstet Gynecol Reprod
Biol 2013;169:244–7.

61. Sh Tehrani Nejad E, Abediasl Z, Rashidi BH, Azimi Nekoo E, Shariat M,
Amirchaghmaghi E. Comparison of the efficacy of the aromatase inhibitor
letrozole and clomiphen citrate gonadotropins in controlled ovarian hyper-
stimulation: a prospective, simply randomized, clinical trial. J Assist Reprod
Genet 2008;25:187–90.

62. Zadehmodares S, NiyakanM, Sharafy SA, YazdiMH, Jahed F. Comparison of
treatment outcomes of infertile women by clomiphene citrate and letrozole
with gonadotropins underwent intrauterine insemination. Acta Med Iran
2012;50:18–20.

63. Aboulghar M, Mansour R, Serour G, Abdrazek A, Amin Y, Rhodes C.
Controlled ovarian hyperstimulation and intrauterine insemination for treat-
ment of unexplained infertility should be limited to a maximum of three
trials. Fertil Steril 2001;75:88–91.

64. Aboulghar MA, Mansour RT, Serour GI, Amin Y, Abbas AM, Salah IM.
Ovarian superstimulation and intrauterine insemination for the treatment
of unexplained infertility. Fertil Steril 1993;60:303–6.

65. Dhaliwal LK, Sialy RK, Gopalan S, Majumdar S. Minimal stimulation protocol
for use with intrauterine insemination in the treatment of infertility. J Obstet
Gynaecol Res 2002;28:295–9.

66. HembramM, Biswas R, Jain A. A study of controlled ovarian stimulation with
clomiphene citrate or letrozole in combinationwith gonadotropins and IUI in
unexplained infertility. J Hum Reprod Sci 2017;10:173–7.

67. Isaksson R, Tiitinen A. Superovulation combined with insemination or timed
intercourse in the treatment of couples with unexplained infertility and min-
imal endometriosis. Acta Obstet Gynecol Scand 1997;76:550–4.

68. 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;
14:349–53.

69. Custers IM, van Rumste MM, van der Steeg JW, van Wely M, Hompes PG,
Bossuyt P, et al. Long-term outcome in couples with unexplained subfertility
321

http://refhub.elsevier.com/S0015-0282(19)32484-7/sref34
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref34
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref35
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref35
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref35
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref35
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref36
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref36
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref36
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref36
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref37
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref37
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref37
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref38
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref38
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref38
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref39
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref39
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref39
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref40
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref40
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref40
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref40
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref41
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref41
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref41
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref42
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref42
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref42
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref43
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref43
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref43
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref43
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref44
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref44
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref44
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref44
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref44
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref45
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref45
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref45
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref45
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref46
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref46
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref46
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref46
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref47
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref47
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref47
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref47
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref48
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref48
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref48
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref48
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref49
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref49
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref49
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref49
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref50
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref50
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref50
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref50
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref51
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref51
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref51
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref52
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref52
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref52
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref52
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref53
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref53
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref53
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref53
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref54
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref54
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref54
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref55
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref55
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref55
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref56
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref57
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref57
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref57
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref57
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref58
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref58
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref58
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref58
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref59
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref59
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref59
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref59
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref59
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref60
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref60
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref60
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref60
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref60
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref61
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref61
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref61
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref61
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref61
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref62
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref62
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref62
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref62
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref63
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref63
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref63
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref63
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref64
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref64
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref64
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref65
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref65
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref65
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref66
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref66
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref66
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref67
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref67
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref67
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref68
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref68
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref68
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref68
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref69
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref69


ASRM PAGES
and an intermediate prognosis initially randomized between expectant
management and immediate treatment. Hum Reprod 2012;27:444–50.

70. Gunn DD, Bates GW. Evidence-based approach to unexplained infertility: a
systematic review. Fertil Steril 2016;105:1566–74.e1.

71. van Wely M, Kwan I, Burt AL, Thomas J, Vail A, Van der Veen F, et al.
Recombinant vs. urinary gonadotrophin for ovarian stimulation in assisted
reproductive technology cycles. Cochrane Database Syst Rev 2011:
Cd005354.

72. Chung CC, Fleming R, Jamieson ME, Yates RW, Coutts JR. Randomized com-
parison of ovulation induction with and without intrauterine insemination in
the treatment of unexplained infertility. Hum Reprod 1995;10:3139–41.

73. Aydin Y, Hassa H, Oge T, Tokgoz VY. A randomized study of simultaneous
hCG administration with intrauterine insemination in stimulated cycles. Eur J
Obstet Gynecol Reprod Biol 2013;170:444–8.

74. Casadei L, Zamaro V, Calcagni M, Ticconi C, Dorrucci M, Piccione E. Homol-
ogous intrauterine insemination in controlled ovarian hyperstimulation
cycles: a comparison among three different regimens. Eur J Obstet Gynecol
Reprod Biol 2006;129:155–61.

75. Liu W, Gong F, Luo K, Lu G. Comparing the pregnancy rates of one vs. two
intrauterine inseminations (IUIs) in male factor and idiopathic infertility.
J Assist Reprod Genet 2006;23:75–9.

76. Ragni G, Maggioni P, Guermandi E, Testa A, Baroni E, Colombo M, et al.
Efficacy of double intrauterine insemination in controlled ovarian hyperstim-
ulation cycles. Fertil Steril 1999;72:619–22.

77. Rahman SM, Karmakar D, Malhotra N, Kumar S. Timing of intrauterine
insemination: an attempt to unravel the enigma. Arch Gynecol Obstet
2011;284:1023–7.

78. Rahman SM, Malhotra N, Kumar S, Roy KK, Agarwal A. A randomized
controlled trial comparing the effectiveness of single vs. double intrauterine
insemination in unexplained infertility. Fertil Steril 2010;94:2913–5.

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

80. Bhattacharya S, Hamilton MP, Shaaban M, Khalaf Y, Seddler M, Ghobara T,
et al. Conventional in-vitro fertilisation vs. intracytoplasmic sperm injection
for the treatment of non-male-factor infertility: a randomised controlled
trial. Lancet 2001;357:2075–9.

81. Custers IM, Konig TE, Broekmans FJ, Hompes PG, Kaaijk E, Oosterhuis J,
et al. Couples with unexplained subfertility and unfavorable prognosis: a
randomized pilot trial comparing the effectiveness of in vitro fertilization
with elective single embryo transfer vs. intrauterine insemination with
controlled ovarian stimulation. Fertil Steril 2011;96:1107–11.e1.

82. Foong SC, Fleetham JA, O'Keane JA, Scott SG, Tough SC, Greene CA. A pro-
spective randomized trial of conventional in vitro fertilization vs. intracyto-
plasmic sperm injection in unexplained infertility. J Assist Reprod Genet
2006;23:137–40.
322
83. Jaroudi K, Al-Hassan S, Al-Sufayan H, Al-Mayman H, Qeba M, Coskun S. In-
tracytoplasmic sperm injection and conventional in vitro fertilization are
complementary techniques in management of unexplained infertility.
J Assist Reprod Genet 2003;20:377–81.

84. Nandi A, Bhide P, Hooper R, Gudi A, Shah A, Khan K, et al. Intrauterine
insemination with gonadotropin stimulation or in vitro fertilization for the
treatment of unexplained subfertility: a randomized controlled trial. Fertil
Steril 2017;107:1329–35.e2.

85. Ruiz A, Remohi J, Minguez Y, Guanes PP, Simon C, Pellicer A. The role of
in vitro fertilization and intracytoplasmic sperm injection in couples with un-
explained infertility after failed intrauterine insemination. Fertil Steril 1997;
68:171–3.

86. Soliman S, Daya S, Collins J, Jarrell J. A randomized trial of in vitro
fertilization vs. conventional treatment for infertility. Fertil Steril 1993;59:
1239–44.

87. van Rumste MM, Custers IM, van Wely M, Koks CA, van Weering HG,
Beckers NG, et al. IVF with planned single-embryo transfer vs. IUI with
ovarian stimulation in couples with unexplained subfertility: an economic
analysis. Reprod Biomed Online 2014;28:336–42.

88. Aboulghar MA, Mansour RT, Serour GI, Sattar MA, Amin YM. Intracytoplas-
mic sperm injection and conventional in vitro fertilization for sibling oocytes
in cases of unexplained infertility and borderline semen. J Assist Reprod
Genet 1996;13:38–42.

89. Bungum L, BungumM, Humaidan P, Andersen CY. A strategy for treatment
of couples with unexplained infertility who failed to conceive after intrauter-
ine insemination. Reprod Biomed Online 2004;8:584–9.

90. Check JH, Bollendorf A, Summers-Chase D, Horwath D, Hourani W.
Conventional oocyte insemination may result in a better pregnancy
outcome than intracytoplasmic sperm injection (ICSI) for unexplained infer-
tility. Clin Exp Obstet Gynecol 2009;36:150–1.

91. Check JH, YuanW, Garberi-Levito MC, Swenson K, McMonagle K. Effect of
method of oocyte fertilization on fertilization, pregnancy and implantation
rates in women with unexplained infertility. Clin Exp Obstet Gynecol
2011;38:203–5.

92. Chiamchanya C, Tor-udom P, Gamnarai N. Comparative study of intracyto-
plasmic sperm injection and in vitro fertilization with high insemination con-
centration in sibling oocytes in the treatment of unexplained infertility. J Med
Assoc Thai 2008;91:1155–60.

93. Donderwinkel PF, van der Vaart H, Wolters VM, Simons AH, Kroon G,
Heineman MJ. Treatment of patients with long-standing unexplained sub-
fertility with in vitro fertilization. Fertil Steril 2000;73:334–7.

94. Hershlag A, Paine T, Kvapil G, Feng H, Napolitano B. In vitro fertilization-
intracytoplasmic sperm injection split: an insemination method to prevent
fertilization failure. Fertil Steril 2002;77:229–32.

95. Johnson LN, Sasson IE, Sammel MD, Dokras A. Does intracytoplasmic sperm
injection improve the fertilization rate and decrease the total fertilization
failure rate in couples with well-defined unexplained infertility? A systematic
review and meta-analysis. Fertil Steril 2013;100:704–11.
VOL. 113 NO. 2 / FEBRUARY 2020

http://refhub.elsevier.com/S0015-0282(19)32484-7/sref69
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref69
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref70
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref70
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref71
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref71
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref71
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref71
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref72
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref72
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref72
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref73
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref73
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref73
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref74
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref74
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref74
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref74
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref75
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref75
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref75
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref76
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref76
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref76
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref77
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref77
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref77
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref78
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref78
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref78
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref79
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref79
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref79
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref79
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref79
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref80
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref80
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref80
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref80
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref81
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref81
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref81
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref81
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref81
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref82
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref82
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref82
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref82
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref83
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref83
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref83
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref83
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref84
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref84
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref84
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref84
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref85
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref85
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref85
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref85
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref86
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref86
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref86
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref87
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref87
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref87
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref87
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref88
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref88
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref88
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref88
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref89
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref89
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref89
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref90
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref90
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref90
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref90
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref91
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref91
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref91
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref91
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref92
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref92
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref92
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref92
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref93
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref93
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref93
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref94
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref94
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref94
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref95
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref95
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref95
http://refhub.elsevier.com/S0015-0282(19)32484-7/sref95

	Evidence-based treatments for couples with unexplained infertility: a guideline
	Limitations of the literature
	Methods
	Quality of Evidence

	Intrauterine insemination (iui), natural cycle
	Summary Statement
	Recommendation

	Clomiphene citrate with intercourse
	Summary Statement
	Recommendation

	Aromatase inhibitors with intercourse
	Summary Statement
	Recommendation

	Gonadotropins with intercourse
	Summary Statement
	Recommendation

	Clomiphene citrate with intrauterine insemination (IUI)
	Summary Statement
	Recommendation

	Aromatase inhibitors with intrauterine insemination (IUI)
	Summary Statement
	Recommendation

	Intrauterine insemination (IUI) with combination of clomiphene citrate or letrozole and gonadotropins (low dose and convent ...
	Summary Statement
	Recommendation

	gonadotropins
	Summary Statement
	Recommendation

	gonadotropins
	Summary Statement
	Recommendation

	Timing of intrauterine insemination (IUI)
	Summary Statement
	Recommendation

	In Vitro Fertilization (IVF) and Treatment Paradigms
	Summary Statement
	Recommendation

	Risk considerations
	Conclusions
	Unanswered questions
	Recommendations
	Summary recommendations and future directions
	About this document
	Disclaimer
	Disclosures and Conflicts of Interest
	Panel
	Review Process
	Patient/Public Perspective
	Funding
	Updating Policy


	Acknowledgments
	References


