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Abstract
Background Unexplained infertility accounts for 25% of infertility causes in the UK. Active intervention methods, 
such as intrauterine insemination (IUI) or in vitro fertilisation (IVF), are often sought. Despite the National Institute for 
Health and Care Excellence (NICE) recommending IVF for unexplained infertility, this recommendation has generated 
an ongoing debate, with few fertility clinics discontinuing the use of IUI as the first-line management of choice. In 
contrast to NICE, recent guidance released from the European Society for Human Reproduction and Embryology 
(ESHRE) in August 2023 supports the use of IUI as first-line. High-quality evidence behind such interventions is lacking, 
with current literature providing conflicting results.

Aims This review aims to provide a literature overview exploring whether IUI or IVF should be used as first-line 
treatment for couples with unexplained infertility, in the context of current guidelines.

Methods The primary outcome used to assess efficacy of both treatment methods is live birth (LB) rates. Secondary 
outcomes used are clinical pregnancy (CP) and ongoing pregnancy (OP) rates. A comprehensive literature search of 4 
databases: Ovid MEDLINE, EMBASE, Maternity & Infant Care and the Cochrane Library were searched in January 2022. 
Upon removal of duplications, abstract screening, and full-text screening, a total of 34 papers were selected.

Discussion/conclusion This review highlights a large discrepancy in the literature when examining pregnancy 
outcomes of IUI and IVF treatments. Evidence shows IUI increases LB and CP rates 3-fold compared to expectant 
management. Literature comparing IUI to IVF is less certain. The review finds the literature implies IVF should be 
used for first-line management but the paucity of high-quality randomised controlled trials (RCTs), coupled with 
heterogeneity of the identified studies and a lack of research amongst women > 40 years warrants the need for further 
large RCTs. The decision to offer IUI with ovarian stimulation (IUI-OS) or IVF should be based upon patient prognostic 
factors. We suggest that IUI-OS could be offered as first-line treatment for unexplained infertility for women < 38 years, 
with good prognosis, and IVF could be offered first to those > 38 years. Patients should be appropriately counselled to 
enable informed decision making.
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Background
Infertility affects an estimated 1 in 7 couples across the 
UK, of which 25% is due to unexplained causes [1]. Cou-
ples who are unable to conceive for at least one year and 
where standard investigations fail to identify any abnor-
malities in ovulation, tubal patency, and semen analysis 
are classed as experiencing unexplained infertility [2, 3]. 
Expectant management (EM) encourages natural con-
ception through regular, unprotected sexual intercourse 
[4], but many couples with unexplained infertility prefer 
more active clinical interventions [5], such as intrauter-
ine insemination (IUI) with ovarian stimulation (OS), 
and in-vitro fertilisation (IVF) [4]. IUI involves directly 
inserting sperm into the uterus at time of ovulation and 
can be performed in conjunction with OS to increase the 
number of available eggs at the site of fertilisation [4, 6]. 
Commonly used stimulation agents include clomiphene 
citrate (CC), letrozole and gonadotrophins [7]. Con-
versely, IVF engages fertilisation outside of the uterus 
and can involve various methodologies, such as intracy-
toplasmic sperm injection and transfer of differing num-
bers of embryos based on embryo quality [1, 2].

Globally, there is a discrepancy between the use of IUI 
or IVF as first-line treatment for unexplained infertil-
ity [5]. While IUI is widely considered less invasive and 
lower cost, its effectiveness and risks for multiple births 
are debated [7]. The UK National Institute for Health and 
Care Excellence (NICE) recommend offering IVF as first-
line treatment to couples with unexplained infertility 
after 2 years of unsuccessful EM [1, 2, 4]. IUI is no longer 
recommended [4]. This 2013 guidance, acknowledged by 
NICE as based upon largely low-quality evidence [4], has 
been met with contention and only 4% of all UK gynae-
cologists have discontinued the use of IUI [5, 8]. Several 
systematic reviews have since concluded there is a lack 
of robust evidence in this area due to the imprecise and 
heterogeneous nature of the trials [7, 9]. Conversely, the 
newly released 2023 guideline from European Society of 
Human Reproduction and Embryology (ESHRE) recom-
mends IUI with ovarian stimulation as first-line treat-
ment for unexplained infertility [10, 11].

Therefore, in the context of currently conflicting guide-
lines, this review aims to explore current evidence on 
the practise of IUI versus IVF as first-line treatment for 
unexplained infertility via comparison of pregnancy out-
comes. The primary outcome is live birth (LB) rates as 
the preferred outcome for evaluation of infertility treat-
ment recommended by the ESHRE [12, 13]. Secondary 
outcomes are clinical pregnancy (CP) and ongoing preg-
nancy (OP) rates, to avoid exclusion of relevant studies 
given the large disparity in pregnancy outcomes reported 
within studies. This review limits literature to 2010 
onwards to minimise analysis of outdated evidence prior 
to the well-documented increase in IVF success rates 
over the past decade [14, 15].

Methods
The PICO framework was used to develop this review 
question and the search strategy (Table  1). A literature 
search of Ovid MEDLINE, EMBASE, Maternity & Infant 
Care and Cochrane Library databases was conducted in 
January 2022 as outlined in Fig. 1. Following abstract and 
full-text screening, a total of 34 articles were selected for 
review.

IUI and pregnancy outcomes
IUI: live birth rates
6 papers evaluating the effects of IUI upon LB rates were 
identified, with 1 randomised controlled trial (RCT) and 
5 retrospective observational studies [16–21]. The reli-
ance on retrospective analysis diminishes the quality of 
evidence available and further RCTs are advised.

McLernon et al. reported couples with IUI-OS to be 3 
times more likely to conceive than those with EM [14]. 
It was particularly more effective in couples with poorer 
prognosis. Prognosis was predicted via the validated 
Hunault model, which ‘estimates chances of natural con-
ception leading to a LB within 12 months’ [16]. Although 
this retrospective study did not adjust for confounding 
of its differing baseline characteristics [16], the findings 
were corroborated by a RCT by Farquhar et al. (n = 201) 
[17]. This similarly found a 3-fold increase in cumulative 
LB rates in women with poor prognosis of < 30% chance 
of conception over 12 months [17]. Despite this trial’s 
strict exclusion criteria, however, several patients with 
> 30% prognosis and explained causes of infertility (e.g., 
polycystic ovary syndrome, PCOS) were also included, 
introducing selection bias and confounding within the 
results. However, the authors have justified the inclu-
sion of PCOS population to ‘reflect diversity of women 
who have no clear explanation for their infertility’ [17]. 
Additionally, only 72% of couples in the EM group self-
reported dates of sexual intercourse, suggesting poten-
tial poor compliance and response bias, although the 

Table 1 Review Question PICO Framework
Should IUI replace IVF as first-
line treatment for couples with 
unexplained infertility?
Population Couples with unexplained infertility
Intervention Intrauterine insemination (IUI) with 

or without ovarian stimulation (OS)
Comparator In vitro fertilisation (IVF)
Outcome(s) Primary outcome: Live birth (LB) rates

Secondary outcome: Clinical preg-
nancy (CP) or ongoing pregnancy 
(OP) rates
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statistical power and use of block randomisation in this 
RCT provides the highest quality evidence [17].

Although studies reporting cumulative LB rates have 
comparable results (26.5% versus 28.5%) [18, 19], incon-
sistencies exist in how rates were calculated with only 
one [19] adjusting for confounders, and no comparisons 
against EM could be made due to their lack of control 

groups. LB rates varied widely between 8.8% and 38% in 
the literature, but most were single-centre studies con-
ducted in different countries and thus lack generalisabil-
ity to clinical practice across the UK [18, 20, 21].

Multiple studies have explored the optimum num-
ber of IUI-OS cycles leading to a LB. The consensus is 
that an average 2 cycles of IUI-OS are required [18–21]. 

Fig. 1 Modified PRISMA Flow Diagram of the literature search strategy used. Following database searching, a total of 1066 records were identified. Ab-
stracts and full texts were screened, and a total of 34 articles were selected and included in this review. Inclusion criteria was any original research paper 
on humans published between 1 January 2010 to 6 January 2022 that was relevant to the research question. Any papers that met the following exclusion 
criteria were removed: not available in English (n = 5), no access to full-text version (n = 2), incomplete reporting of pregnancy outcomes (n = 8), included 
patients with identifiable causes of infertility (n = 15)
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Multiparous women aged < 32 years on their first IUI-
OS cycle had the best chances of LB with a probability 
of 21.4% [19, 20]. With more cycles, success rates pro-
gressively decline with adjusted odds of LB of 0.75 (95% 
confidence intervals, CI 0.62–0.93, p < 0.01) per addi-
tional cycle attempt [19]. Osmanlıoğlu Ş et al. report up 
to 3 cycles are effective, yet only 27% of their cohort had 
a third cycle with more opting for IVF treatment after 
a failed second cycle [18]. Many were limited in sample 
size, due to high numbers of unexplained dropout rates 
[18, 19, 21].

The NICE guidelines state that OS agents should not 
be offered to women with unexplained infertility [4], 
although IUI-OS has been shown to increase LB [16, 17, 
20]. Huang et al. and Osmanlıoğlu Ş et al. achieved simi-
lar LB rates between stimulation methods [18], however 
Christie et al. found IUI-OS with human menopausal 
gonadotrophin (HMG) led to nearly 3 times higher LB 
than IUI-OS with CC [21]. This study had similar propor-
tions of IUI-HMG cycles and IUI-CC cycles (40.9% ver-
sus 45.3%) but was limited by large 95% CI (0.78–8.80), 
small sample size (n = 72 versus 65 cycles) and selec-
tion bias due to its setting in Jamaica where no finan-
cial support for fertility treatment is available and CC is 
less costly than HMG [21]. While IUI-OS increases LB, 
the choice of OS is usually down to the clinician’s and 
patient’s discretion [17]. These conflicting results war-
rant further research into the efficacy of each stimulation 
method with higher-quality RCTs.

Unlike the NICE 2013 guidelines [1, 4], the recent 
ESHRE 2023 guidelines support the use of ovarian stimu-
lation combined with IUI [10, 11]. Although the authors 
found that there was no significant difference in LB rates 
between unstimulated IUI and EM (23% vs. 16%), IUI-
OS was recommended as first-line treatment for unex-
plained infertility [10, 11]. This strong recommendation 
was based on a 2020 systematic review and meta-analy-
sis, including 4 RCTs, by Ayeleke et al. [7], who reported 
higher LB rates with IUI-OS compared with IUI in a 
natural cycle (OR 2.07, 95% CI 1.22–3.50). These con-
clusions were made with uncertainty due to the nature 
of the very low to moderate quality trials included [7]. 
Compared to EM, success rates in LBs with IUI-OS were 
higher in couples with poor prognosis (OR 4.48, 95% CI 
2.00-10.01) than in those with moderate prognosis (OR 
0.82, 95% CI 0.45–1.49), so it was advised that the deci-
sion to start active treatment should be based on patient 
prognosis and preferences [10, 11]. Poor prognosis was 
defined by a prediction score of natural conception of 
less than 30% and moderate prognosis as a score between 
30% and 40% [7], yet ESHRE recognised that the Hunault 
prediction model has only been validated for the Cana-
dian and Dutch population, and more importantly, is lim-
ited by use at the point of diagnosis only [10, 11].

IUI: clinical pregnancy and ongoing pregnancy rates
The literature search identified 12 papers addressing IUI 
with CP and/or OP rates, including: 3 RCTs, 7 cohort 
studies, 1 observational study and 1 prospective analysis 
[17–28]. The effects of IUI upon both CP and OP rates 
are well documented. However, discrepancies exist when 
defining pregnancy rates between papers. There remains 
little guidance on a standardised approach to report-
ing pregnancy outcomes with an appeal for emphasis on 
singleton live births [29]. However, studies reporting CP 
and OP are not necessarily of lower validity than those 
with LB as they allow for interim analyses months ear-
lier, which can allow for couples to transfer to alternative 
treatments if one is shown to be much more efficacious 
than the other [30].

The literature suggests that IUI-OS is an effective treat-
ment for women with unexplained infertility as com-
pared to EM [17, 18, 22]. The previously mentioned 
RCT by Farquhar et al. also reported a 3-fold increase in 
CP rates associated with IUI-OS compared to EM [17]. 
Similar results have been observed across retrospec-
tive and prospective cohort studies of lower power and 
smaller sample sizes [18, 21–23]. Although this evidence 
supports increased CP rates with IUI-OS, most of the 
literature only studied women below the age of 40. Fur-
thermore, Farquhar et al. aimed to study women aged up 
to 42 years, however, no women over 40 were included 
[17]. Evidence on the use of IUI-OS in women aged 
above 40 years is limited and lacks specific NICE guid-
ance, despite maternal age being an important prognostic 
factor for a successful pregnancy [21, 22]. Of the evi-
dence that is available within this age group, Wiser et al. 
reported low CP rates with IUI-OS and concluded it is 
not the most effective treatment for women over 40 years 
old [24], although this was a retrospective study and fur-
ther prospective trials are recommended.

A large retrospective cohort study (n = 851) concluded 
IUI-OS to be well-tolerated, with 37.4% CP rate over 3 
cycles and patient preference for IUI-OS over the inva-
siveness of IVF [19]. Therefore, the clinical applicabil-
ity of IUI-OS as an intervention to increase CP rates is 
promising. However, this study lacked a control EM 
group which limited the external validity of the findings. 
Widely, literature reported higher pregnancy rates with 
IUI-OS as compared to EM [17, 18, 21, 22], although, 
one RCT (n = 253) by Custers et al. found no difference 
between cumulative OP rates [25], yet this trial only com-
pared IUI-OS to EM over 6 months. Furthermore, the 
number of IUI-OS cycles per couple during this time-
frame was not stated, suggesting potential reporting bias. 
Numerous cycles of IUI-OS over a longer timeframe are 
widely considered necessary to achieve pregnancy [26].

Several studies did not examine differences between 
forms of OS; further trials would benefit from exploring 
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forms of OS on the effects of increasing pregnancy rates 
with IUI [22, 23]. It is evident from the literature identi-
fied that IUI provides a promising outcome for increas-
ing pregnancy rates amongst people struggling with 
unexplained infertility [17, 18, 21, 22]. However, there is 
a reliance on cohort studies and more high-quality RCTs 
are needed to further assess clinical efficacy and practical 
implementation of IUI.

IUI vs. IVF and pregnancy outcomes
IUI vs. IVF: live birth rates
15 studies compared IUI and IVF with LB rates, with 8 
RCTs, 2 cohort studies, 2 longitudinal studies, 1 cross-
sectional study and 2 retrospective analyses [31–45].

5 RCTs and 1 cohort study concluded that IUI-OS 
should be offered as first-line treatment over IVF [40–
45]. Rather than finding higher LB with IUI-OS, stud-
ies found that LB rates did not differ [40–44]; as such, 
IUI-OS was favoured due to cost-effectiveness and high 
patient tolerance. A non-inferiority RCT conducted 
by Bensdorp et al. [44] further subdivided IVF single 
embryo transfer (IVF-SET) and modified natural cycle 
(IVF-MNC) as compared to IUI-OS, with no difference 
upon LB identified. This trial had high external validity by 
allowing couples from 17 centres to alter their treatment 
options beyond a time horizon of 1 year [44]. However, 
like several other studies [40, 41, 43, 45], the trial suffered 
from poor representation of unexplained infertility popu-
lations and an insufficient follow-up period to allow for 
cycles to be fully completed and long-term efficacy to be 
determined [44]. Resultantly, final conclusions made in 
support of IUI-OS were based on economic factors [17, 
40, 4143], safety considerations [40, 41, 43, 44], and with-
out incorporation of EM [40, 42, 43], rather than reliable 
efficacy findings.

The Fast Track and Standard Treatment (FASTT) trial, 
a 2010 RCT, compared participants initially undergo-
ing 3 cycles of IUI-OS with CC before embarking on 
treatment pathways of either: 3 cycles IUI-OS with FSH 
before 6 cycles of IVF (n = 247) or solely 6 cycles of IVF 
(n = 256) [31]. Although this trial did not directly com-
pare LB rates, its primary outcome measured time to 
pregnancy leading to a LB. FASTT strongly favours the 
early implementation of IVF (HR 1.25; 95% CI 1.00-1.56), 
strengthened by its large sample size and robust single-
centre standardisation protocols [31]. However, since 
this trial concluded in 2006, LB rate per embryo trans-
ferred has steadily risen from approximately 18–32% for 
IVF patients under 35 [15], an age category representing 
64.2% of participants enrolled on FASTT [31]. Given that 
the average age of an IVF patient is now 35.7 years [15], it 
is likely that these findings are no longer accurately appli-
cable to current clinical practice. This is reinforced by the 
aforementioned 2015 RCT conducted by Bensdorp et al. 

[44], which instead concluded no difference in time to 
pregnancy leading to LB for IVF (IVF-SET p = 0.38, IVF-
MNC p = 0.59) when compared to IUI-OS. Furthermore, 
retrospective studies have since been conducted on the 
same FASTT participants, showing that 20.3% of patients 
later received an alternative infertility diagnosis [32, 33], 
removing them from the true unexplained infertility pop-
ulation (along with 3.6% initially identified to have infer-
tility diagnoses [31]). This limits the generalisability of 
these findings.

Retrospective studies and RCTs with smaller sample 
sizes have attempted to corroborate these initial FASTT 
recommendations for the early, direct implementation 
of IVF rather than IUI-OS (CC, FSH), whether in a com-
bined or stand-alone approach [34–36]. Unfortunately, 
these studies are of limited validity due to methodologi-
cal inconsistencies, high dropout rates and differing base-
line characteristics [34–36]. However, an RCT conducted 
by Elzeiny et al. [37], founded upon stringently inclusive 
criteria for both patient recruitment and statistical analy-
ses, successfully mirrored FASTT recommendations, 
reporting LB rates of 40% IVF vs. 6% IUI-OS (RR 6.6, 
95%CI 1.6–13.0, p = 0.01). Similarly high-quality studies 
are required to clarify efficacy and optimum number of 
cycles.

The ESHRE guidelines [10, 11] also reported that IVF is 
associated with higher LB rates than 3 months of EM (OR 
22.0), and therefore recommends IVF over EM despite 
the very large 95% CI (2.56-189.38) and small sample 
size (n = 51, 1 RCT). LB rates were also higher follow-
ing IVF compared to unstimulated IUI (OR 2.47, 95% CI 
1.19–5.12) based on 156 women from 2 RCTs [11]. Fur-
thermore, LB rates were found to be significantly higher 
after IVF treatment compared to IUI-OS (RR 1.54, 95% 
CI 1.04–2.28) [11]. Despite this evidence from a 2022 
systematic review and meta-analysis by Nandi et al. [46], 
which included 7 RCTs and 1391 women, the ESHRE 
states that IVF is probably not recommended over IUI-
OS [10, 11]. IUI-OS was regarded as non-inferior to IVF 
given the need for consideration of additional costs and 
risks associated with IVF treatment. This was supported 
by evidence from a sensitivity analysis that reported no 
significant difference in LB rates in women without previ-
ous treatment and < 38 years (RR 1.01, 95% CI 0.88–1.15) 
[10, 11]. However, in older women ≥ 38 years, IVF treat-
ment was superior to IUI-OS (RR 2.15, 95% CI 1.16-4.00), 
so it was recommended to make patient-individualised 
decisions regarding considering IVF treatment [10, 11]. 
Overall, there does remain a paucity in the number of 
studies for women > 38 years of age. The most recent 2023 
systematic review and meta-analysis in this older age 
group failed to make conclusions on the relative effective-
ness of IVF and IUI due to insufficient evidence. Despite 
this, their meta-regression results seem to support the 
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initial use of IVF over IUI, with IUI for women > 43 years 
of age resulting in a pregnancy rate < 5% compared to LB 
rates of 20% at 38 years, to 5% at 43 years, and 0% ≥ 44 
years with IVF treatment [47].

IUI vs. IVF: clinical pregnancy and ongoing pregnancy rates
13 studies reported CP and/or OP rates with IUI-OS and 
IVF, with 7 RCTs, 4 retrospective cohorts and 2 prospec-
tive cohorts [31, 34–3840, 41–44, 48, 49]. The differing 
outcomes create a mixed picture of evidence; all studies 
reporting OP concluded no difference between IUI-OS 
and IVF [31, 40–42, 44, 48], while studies reporting CP 
had a higher number in favour of IVF [34–38].

All RCTs favouring IUI-OS found no difference 
between IVF and IUI-OS but argued IUI-OS is less inva-
sive and less expensive with higher patient tolerance [40, 
41, 44]. This is comparable to evidence with LB. 3 RCTs 
found higher pregnancy rates following IVF, with CP 
rates ranging from 40.0 to 49.0% with IVF versus 12.0–
21.6% with IUI [31, 34, 37]. However, these trials were of 
varying quality with a wide range of sample sizing (n = 43 
to n = 503)[31, 34, 37]. The Elzeiny et al. RCT found 
higher CP rates following IVF (RR 3.3, 95% CI 1.02–6.3) 
but their small sample size (n = 43) produced wide CI and 
one pregnancy difference between IVF and IUI-OS arms 
would have removed all statistical significance [37]. The 
authors acknowledge this and suggest larger sample siz-
ing in future research is necessary.

Follow-up length and number of cycles differed 
between studies, which may account in part for the varia-
tion in results. Tjon-Kon-Fat et al. published a high-qual-
ity, multi-centre RCT with no difference in OP nor LB 
rates between treatments but had limited their trial to a 
12-month analysis post first treatment [40]. This may not 
allow for sufficient time to achieve pregnancy and there-
fore produces a premature analysis with limited gener-
alisability to clinical practice. Comparison of studies is 
further made difficult as some provide several cycles of 
IUI-OS [31, 35–37, 40, 42–44, 48] and IVF before analy-
sis, but some only compare per cycle [34, 38, 41, 49].

The cohort studies were limited in quality by their 
design and retrospective nature [35, 36, 38, 43, 48, 49]. 
One prospective cohort reported patients with unex-
plained infertility but did not stratify their results from 
all causes of infertility, as such no findings applicable to 
the research question could be appraised [49]. Some of 
the cohort studies included differing baseline patient 
characteristics, which introduced selection bias and lim-
ited the validity of their findings [35, 36]. Merviel et al. 
reported higher CP per cycle with IVF (OR 4.20, 95% CI 
3.72–4.68) but the baseline age, male BMI and duration 
of infertility differed between IVF and IUI-OS arms [38], 
thus reducing the reliability of the data.

Similarly to LB rates, the ESHRE guideline also finds 
that 1 cycle of IVF is associated with higher CP rates 
compared to 3–6 months of EM (OR 3.24, 95% CI 1.07–
9.80) based on 2 RCTs, but due to its very low quality, the 
evidence was deemed inconclusive [10, 11, 50]. Overall 
reporting of CP and OP rates across studies show dis-
crepancies in findings, with some reporting higher preg-
nancy rates with IVF and others reporting no difference 
between IVF and IUI. Evidence comparing CP and OP 
outcomes were not addressed in the ESHRE guidelines.

Risk of multiple pregnancy
Concerns over IUI-OS as first-line treatment is mainly 
attributed to its risk of MP, which is associated with con-
siderable maternal and neonatal morbidity, in addition to 
substantial financial burden [41].

Evidence of varying quality demonstrated comparably 
low MP rates following IUI-OS and IVF, in which most 
were twin pregnancies [19, 31, 38, 41, 44, 45, 51]. This 
could be explained by the implementation of strict can-
cellation criteria adopted for IUI-OS to prevent higher-
order MP. IUI-OS cycles were withheld after a specific 
number of follicles had reached a particular diameter. 
This protocol varied between studies, so any discrepan-
cies in MP rates may be due to the degree of stringency 
and threshold differences for defining a mature follicle 
diameter, of which ≥ 14  mm was most commonly used 
[52]. IUI-OS is usually limited to 1–2 follicles to pre-
vent increased MP rates [25], yet Verhaeghe et al. [52] 
reported no significant differences in MP rates with 1–2 
follicles versus 3–4 mature follicles on trigger day (18.2% 
versus 10%, p = 0.99). It was also the first to report MP risk 
after IVF to IUI-OS in women. This, however, included 
women with diminished or poor ovarian reserve, which 
may skew the observed low twin pregnancy rates (14.3%) 
[52]; so more conclusive prospective RCTs are needed.

The literature identified suggests acceptably low MP 
rates can be achieved with IUI-OS, with the implemen-
tation of strict cancellation criteria. However, future 
research and clinical practice should look to determine 
more standardised criteria across countries worldwide. 
No significant differences in multiple pregnancy rates 
were reported between IVF and IUI-OS treatment in sys-
tematic reviews by Pandian et al. (RR 1.03, 95% CI 0.04–
27.29) [50], and Nandi et al. (RR 0.83, 95% CI 0.50–1.38) 
[46], but the ESHRE guidelines still does recognise the 
need for care to avoid multiple pregnancies by using a 
low-dose gonadotrophin treatment regimen [10, 11].

Limitations
This review has highlighted several limitations within the 
literature identified by our search. Firstly, there was no 
standardisation in the definitions of unexplained infer-
tility and pregnancy outcomes between samples. This is 



Page 7 of 9Man et al. BMC Women's Health          (2023) 23:557 

particularly evident for pregnancy rates where definitions 
vary widely. Further heterogeneity was also observed 
amongst the diagnostic and inclusion criteria of the 
selected studies with international comparisons being dif-
ficult to make. The literature identified is skewed towards 
cohort studies, mainly of a retrospective design, empha-
sising the lack of high-powered RCTs. Studies associated 
with fertility treatments often have high dropout rates, of 
which emotional burnout and time commitments were 
frequently cited as reasons for discontinuation [20, 39]. 
Given the variable time to successful conception [31, 
39, 42], a holistic approach is paramount to ensuring a 
supportive environment throughout a couple’s fertility 
journey.

This review itself has limitations with regards to sub-
sets of assisted reproductive techniques, and EM with OS 
was not addressed. This work was also unable to evaluate 
IUI without OS as literature regarding its efficacy upon 
pregnancy outcomes was minimal. Additionally, it may 
have been useful to standardise the following methodolo-
gies: agents and doses used in OS, timing of insemination 
within the menstrual cycle, acceptable fertility prognosis 
as well as algorithmic methods and tools used to calcu-
late this. A variety of maternal and neonatal outcomes 
were also not addressed, such as incidence of ovarian 
hyperstimulation syndrome, mode of delivery and pre-
term birth rates. Evaluation of cost-effectiveness was out-
side the scope of this review and discrepancies between 
national healthcare models may yield varying analysis, 
although widely agreed that upfront costs of IVF are 
higher [40, 41], some studies have identified IVF is more 
cost-effective than IUI-OS on a cost per live birth basis 
[37, 40].

Conclusions
Upon a review of the existing literature, IUI-OS largely 
demonstrates improved LB, CP and OP outcomes when 
compared to EM. Studies comparing IUI-OS and IVF 
were altogether inconclusive; with some studies report-
ing increased LB, CP and OP outcomes with IVF and 
others finding no difference between the interventions. 
Yet, seminal research to support IVF is over 15 years old 
and more recent research concludes that IUI-OS should 
be favoured, albeit due to higher patient tolerance and 
lower cost rather than differences in efficacy. As sup-
ported by systematic reviews and meta-analyses, further 
RCTs are warranted [9]. Future research should stratify 
results for patients with unexplained infertility via their 
baseline ovarian reserve, age, and prognosis with strin-
gent exclusion criteria to limit heterogeneity. Further 
high-quality research may better reflect the evolving 
trends in IVF success rates upon pregnancy outcomes to 
demonstrate advancements in efficacy, safety and cost-
effectiveness [15].

Future work may support emerging evidence from 
ESHRE regarding the use of IUI-OS as first-line treat-
ment. This review identified a paucity of information 
regarding the use of active treatments amongst women 
above the age of 40 which warrants further study in the 
contexts of unexplained infertility. Additionally, this 
review identified the risk of multiple pregnancy and the 
importance of implementing risk counselling as impor-
tant considerations for the clinical applicability of these 
interventions. However, in the interim of awaiting more 
conclusive evidence, clinics should continue to offer both 
interventions, especially as we await further review of 
NICE guidance in light of the emerging literature pre-
sented by ESHRE and presented in this review. The deci-
sion to offer IUI-OS or IVF should be based upon factors 
such as the woman’s age, duration of infertility, existing 
pathologies, previous fertility treatments and previous 
pregnancies. We suggest that IUI-OS could be offered 
to women with unexplained infertility who are less than 
38 years with good prognosis, and IVF could be offered 
first to those greater than 38 years of age. Patients should 
be appropriately counselled to enable them to make an 
informed decision.
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