
mild male factor or unexplained infertility and a poor prog-
nosis of becoming pregnant naturally. Farquhar et al. (13)
randomized 201 patients with unexplained infertility to IUI
with CC or expectant management, showing that the former
was associated with a threefold greater live-birth rate than
the latter (31% vs. 9%). In a large randomized multicentre
study in the Netherlands including 738 couples with an unfa-
vorable prognosis, four cycles of IUIþ FSH were not superior
to four cycles of IUI þ CC, with 31% and 26% ongoing preg-
nancies, respectively, and no difference in the multiple preg-
nancy rate (12).

Gonadotropins seem to improve live-birth/ongoing preg-
nancy rates compared with CC within a protocol adhering to
strict cancellation criteria, not taking into account costs and
patients preference (15). Female age should also be considered
as an important factor. According to the 2017 Belgian Regis-
ter for Assisted Procreation (BELRAP) data the delivery rate
per cycle for patients older than 40 years was 1.7% for IUI
and 9.5 % for IVF-ICSI (16).

As costs linked to fertility care are not covered by govern-
ment or insurance companies in most countries, the relative
cost-effectiveness of fertility treatments is very important.
In an investigation of direct health care costs in the cohort
of patients of the INeS-trial, IUI-OS turned out to be the
most cost-effective strategy and up to six cycles of IUI–OS
was still cost-effective when compared with direct IVF (11).
Making use of a computer-simulated cohort of infertile
women, Moolenaar et al. (17) showed that above a prewash
total motile sperm count (TMSC) of 3 million, IUI is less costly
than conventional IVF, but below 3 million IVF-ICSI is less
costly. In a cost-effectiveness analysis alongside the random-
ized controlled trial of Danhof et al. (18), it was concluded that
gonadotropin-IUI were more expensive compared with CC-
IUI without being statistically significantly more effective.
The U.K. data from a Human Fertilisation and Embryology
Authority (HFEA) freedom of information request for 2012–
2016 show that IUI is safer and more cost-effective than
IVF treatment (19).

Intrauterine insemination is publicly funded in 14 out of
42 European countries (20), and this will surely increase the
number of IUIs performed. On the other hand, IUI is the
only available method for unexplained infertility in many
resource-poor countries where IVF-ICSI is not accessible for
the large majority of the population due to limited availability
of IVF centers and high costs (21, 22).

To conclude, for women younger than 40 years with un-
explained infertility, three to six cycles of IUI with ovarian
stimulation should be recommended as a first-line therapy,
provided a strict cancellation strategy is followed to avoid

comes is not applicable to IUI; however, it is often quoted at
around 10% (48, 49). Close monitoring of ovarian response
to gonadotropin stimulation and responsible practice can
mitigate this somewhat, but it is undoubtably harder to
achieve equivalently low multiple pregnancy rates in an IUI
program than in an IVF program with SET.

Another key advantage when recommending IVF over IUI
is the potential for family building. Intrauterine insemination
can only create one pregnancy per cycle (accepting that 10%
may be multiple) whereas with the increasing efficacy of em-
bryo cryopreservation there is the realistic potential to
achieve several healthily spaced pregnancies over several
years from a single stimulated IVF cycle. Global studies
now confirm that the live-birth rate after transfer of a cryo-
preserved blastocyst is at least equivalent to what is achieved
after fresh embryo transfer (39, 40). A 2019 study showed that
over a 7-year period, 43% of patients with a baby conceived
by ART returned for a second treatment. Cumulative live-
birth rates were very promising for these patients, reported
at 60% to 88% from frozen embryos, and 50% to 69% from
fresh cycles (50).

Although IVF is without question an emotionally and
physically draining process, changes to practices and regi-
mens have seen a reduction in complications and improve-
ment in patient acceptability (51). A move toward
gonadotropin-releasing hormone (GnRH) antagonist
controlled IVF cycles, which are of shorter duration and
involve fewer injections, has made modern IVF superovula-
tion less strenuous for patients to perform. This approach to
superovulation coupled with use of a GnRH-agonist trigger
to induce final oocyte maturation followed by fertilization
and blastocyst cryopreservation has brought considerable
reduction in risk of moderate and severe ovarian hyperstimu-
lation (quoted at 0.4% in the most recent ANZARD review)
(39).

Preimplantation genetic testing (PGT) provides further
impetus in favor of IVF. Preimplantation testing obviously re-
quires access to the embryo to perform a biopsy and is hence
not applicable in IUI cycles. For families who are known to be
afflicted by heritable conditions, PGT is clearly advantageous;
it also allows older patients to opt for aneuploidy screening
and enables couples to select for gender in parts of the World
where this is permitted.

Evidence suggests cultural normative factors play a role
in what patients deem socially and morally acceptable (52).
With the use of ART increasing by 5% to 10% per year (53)
and 1 in 24 babies born in Australia in 2017 being conceived
after IVF (39), ART has undoubtably became more acceptable
in many societies in recent years. This acceptability removes

PRO (IUI): Couples with unexplained infertility
should be recommended to have three to six
cycles of IUI with ovarian stimulation as first-
line treatment (continued)

PRO (IVF): Couples with unexplained infertility
should be recommended to have IVF as first-
line treatment (continued)
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years, partly because of better air qua
lity and quality control

programs in IVF laboratories and technical changes in the

procedures itself, such as the use of soft catheters and

ultrasound-guided embryo transfers (1, 2). High-ord
er multi-

ple births, the main complication associated with IVF, have

declined substantially in many countries because fewer em-

bryos are transferred. Th
ese changes have made conventional

IVF a more attractive option from a cost-effective point of

view when compared with IUI.

The rationale behind IUI
with or without ovarian

stimula-

tion (OS) is to increase the ga
mete density at the site of

fertil-

ization. Compared with IVF, IUI can be done without

expensive infrastructure
and is less invasive, is les

s expensive,

and requires only limited training. Moreover, IUI can be per-

formed with minimal risks and monitoring, resulting in a
high

couple compliance (3). Three to six
cycles of IUI have becom

e

common practice worldwide an
d at least three consecuti

ve IUI

cycles are recommended before resorting to IVF (4).

Compared with IVF, a similar increase in pregnancy rates

with IUI has not been rep
orted. For IUI to remain the best first-

line option in unexplained infertility, we need to increase the

delivery rate per cycle without in
creasing the multiple preg-

nancy rate. Different strategies to increase IUI success

rates—such as different ovarian stimulation protocols, better

timing of IUI, and various sperm processing techniques—

have been investigated, with limited success.

Previous reports had sho
wn that a slow-release IUI m

ight

improve the pregnancy rate compared with bolus IUI (5, 6).

We compared ongoing pregnancy rates after bolus IUI vers
us

patient-friendly slow-release IUI. By using cluster-weighted

generalized estimating equations we foun
d a statistically sig-

nificant increase (4.5%) in ongoing pregnancy rates in the

slow-release group (7).

Better patient selection is also important. In patients with

mid-distal or distal unilat
eral tubal occlusion, a statistically

significant decrease in IUI success rate has been
found. These

patients should be referred for laparoscopic assessment and

IVF instead of IUI should be the first-choice treatm
ent (8).

Recent reports have described a statistically significant

negative effect of human papilloma virus (HPV) positivity

in men and women on clinical pregnancy rates after IUI (9,

10). Therefore, HPV-po
sitive women and men should not

receive IUI as a first-line treatment although it is unknown

yet whether HPV positivity has an effect on IVF-ICSI preg-

nancy rates.
During the last 5 years, a number of well-organized

studies in different patient popula
tions have shown that IUI

should be the first-line treatment option over IVF in selected

cases of unexplained infertility (11–13). In a multicenter,

randomized, noninferiority INeS trial, Bensdorp et al. (14)

showed that IUI-OS was noninferior compared with IVF

with single-embryo transfer or IVF in a modified natural cy-

cle, with a reasonably low multiple birth rate for couples with

Institute for Health and C
are Excellence (NICE) gu

idelines (37)

now recommending IVF as the first-li
ne treatment for couples

with unexplained infertility, the debate co
ntinues on how to

best serve these patients
.

In its infancy, the success
rates for IVF were reported in

single digits (38). However, ac
ross the world we see consis-

tently rising success rates year after
year. For example, the

Australia and New Zealand Assisted Reproduction Database

(ANZARD) most recent report from 2017 quotes a 26.8%

live-birth rate (LBR) per autologous embryo transfer (39).

The HFEA data from the same year in the United Kingdom

quotes a 22% live-birth rate (40).

Although pregnancy rates from IVF continue to improve,

they remain relatively static with IUI (41). A paucity of recent

data concerning pregnancy and live-birth rates after IUI was

acknowledged in a recent Cochrane review (42), but preg-

nancy rates are commonly quoted as 10% to 20% (4, 43). A

study by Chambers et al. (43) in 2010 reported a pregnancy

rate for IUI at 15% for couples with unexplained infertility

undergoing their first cycle of IUI, dropping to 7% with the

second cycle.
Chambers et al. (43) also show

ed that increasing IVF su
c-

cess rates translated into a shorter time to pregnancy. There

are many studies that consistently show that women and

men are waiting until later in life before starting their fam-

ilies. For example, the average age of w
omen giving birth in

the United Kingdom has increased from 26.4 years in 1975

to 30.5 in 2017 (44), and the average ag
e of women using as-

sisted reproduction technology (ART) in Australia is 35.9

years (39). This global trend is important for both doctors

and patients: rates of embryonic aneuploidy resulting in im-

plantation failure and miscarriage increase with increasing

maternal age (45) and treatment success rates steadily

decrease. The older patient population
now seen in fertility

clinics is more at risk of these complications, so time spent

on unsuccessful treatment cycles can have a sub
stantial detri-

mental effect on a couple’s chances of ever
having a child.

Multiple pregnancies have
long been one of the most sig-

nificant complications of assisted conception. The risks of

multiple pregnancy to both mother and fetus are well estab-

lished, with increasing m
aternal complications including pre-

eclampsia, gestational diabete
s, and a host of other medical

problems, and also increased rates of preterm birth and cere-

bral palsy in the neonate (46). A recent American study has

suggested a multiple pregnancy can incur 5 to 20 times the

cost to the health care system compared with a singleton

(47). Additionally, IVF has seen a striking reduction in rates

of multiple pregnancy across many jurisdictions as a result

of the trend toward SET. For example, ANZARD has reported

that 89% of cycles undertaken in Australia and New Zealand

in 2017 were SET, with an overall multiple pregnancy rate of

3.7% (39). The multiple pregnancy rate af
ter IUI is more diffi-

cult to ascertain because mandatory reporting of cycle out-
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cycles of IUI with ovarian stimulation as first-

line treatment (continued)
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should be recommended to have IVF as first-

line treatment (continued)
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Should couples with unexplained
infertility have three to six cycles of
intrauterine insemination with
ovarian stimulation or in vitro
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Disclaimer: Authors for ‘‘fertile battles’’ are chosen to represent the full breadth of opinions. Individual authors, even within one side
of the debate, do not necessarily agree with all viewpoints expressed.

PRO (IUI): Couples with
unexplained infertility
should be recommended
to have three to six cycles
of IUI with ovarian
stimulation as first-line
treatment

Pro 1. Willem Ombelet,
M.D., Ph.D.

The most acceptable definition of ‘‘unexplained infer-
tility’’ is 1 to 3 years of attempting conception unsuccess-
fully when routine tests for tubal patency, ovulatory
disorders, and sperm quality are normal. According to
the literature, between 15% to 30% of all couples present-
ing with infertility after 1 year receive a diagnosis of un-
explained infertility. Possible interventions in case of
unexplained infertility consist of three options: expectant
management, in vitro fertilization (IVF) and intracytoplas-
mic sperm injection (ICSI) or intrauterine insemination
(IUI) with mild gonadotropin, letrozole, or clomiphene
citrate (CC) ovarian stimulation.

Increasing success rates after IVF-ICSI with better im-
plantation rates per embryo have been reported in recent

Pro 1. Aine
McNally,
M.R.C.O.G.

William Ledger,
M.D.

PRO (IVF): Couples with unexplained infertility
should be recommended to have IVF as first-
line treatment
Formany years, IVF has been viewed as the last resort for cou-
ples presenting with infertility, rather than as the first-line
treatment. Although some conditions present a clear indica-
tion for first-line IVF—for example, severe male factor infer-
tility or tubal disease—for those couples with unexplained or
mild male factor infertility, IUI has often been favored as a
more tolerable and cost effective option. However, this
concept has been challenged in recent years because the
increasing success rates and decreasing complications re-
corded for IVF have closed the gap. With the U.K. National
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HET HAVIKSOOG

Op vraag van de ‘editor-in-Chief’ 
heeft prof. dr. Ombelet in septem-
ber 2020 de opdracht gekregen 
een artikel te publiceren als 
onderdeel van de populaire reeks 
‘Fertile battles’ in het op één na 
meest geciteerde infertiliteitstijd-
schrift ter wereld.

In deze reeks worden de meest 
discutabele onderwerpen in de 
infertiliteit voorgelegd aan een 
team van topexperts onder vorm 
van een pro-en con-debat.

Het onderwerp was ditmaal het al 
dan niet promoten van intra-ute-
riene inseminaties (IUI) of in-vitro 
fertilisatie (IVF) als eerstelijns-
behandeling in geval van ‘onver-
klaarde infertiliteit’, verantwoor-
delijk voor meer dan 10 % van de 
onvruchtbaarheid.

Prof. dr. Ombelet en Rik van 
Eekelen (Nederland) namen het 
op voor inseminaties, drie Austra-
lische experts verdedigden het 
IVF-traject.

Argumenten pro-IUI zijn vooral de 
kostprijs en het minder invasieve 
en meer patiënt-vriendelijke 
karakter van deze behandeling. 
IUI kan worden uitgevoerd met 
minimale labo-faciliteiten en 
wordt door de koppels als minder 
agressief en meer ‘natuurlijk’ 
ervaren. Enkele recent gepubli-
ceerde Nederlandse multicent-
re-studies hebben aangetoond 
dat IUI als eerstelijnsbehandeling 
bij onverklaarde infertiliteit niet 
alleen medisch maar ook econo-
misch een interessante piste is, 
tenminste indien we de meer-
lingzwangerschappen onder con-
trole kunnen houden.

De argumenten pro-IVF zijn louter 
medisch: een significant hoger 
zwangerschapscijfer per cyclus, 
het succes van ‘single embryo 
transfer’ ter preventie van meerlin-
gen, een grote vooruitgang in de 
resultaten met het invriezen van 
embryos etc. Een ander argument 
is de toename van de gemiddelde 
leeftijd van de vrouw in de infer-
tiliteitskliniek. Dit beïnvloedt de 
keuze voor een behandeling met 
een kortere ‘time-to-pregnancy’, in 
dit geval IVF.

De resultaten met IVF zijn het 
laatste decennium sterk geste-
gen. Dit is niet het geval voor IUI 
en hierdoor lijkt IUI de strijd met 
IVF te verliezen. Enkel een betere 
selectie van patiënten en het 
aanwenden van enkele nieuwe 
technieken zouden het tij kunnen 
keren. In dit verband hebben 
enkele Genk/Antwerpse studies 
aangetoond dat een HPV-infec-
tie bij één of beide partners het 
IUI-succes significant vermindert 
zodat deze koppels op dat ogen-
blik best niet met IUI worden be-
handeld. Een andere prospectieve 
Genkse studie heeft aangetoond 
dat het trager inspuiten van het 
gewassen zaad bij IUI significant 
betere resultaten geeft, tot 40 % 
hogere zwangerschapscijfers.

Concluderend: dit debat zou 
moeten bijdragen tot een betere 
achtergrondkennis van de voor- 
en nadelen van beide technieken 
zodat een goed gefundeerde 
aanpak vanuit medisch, sociaal en 
economisch standpunt wereld-
wijd gefaciliteerd wordt. 

In deze rubriek bespreekt het Haviksoog een  
opmerkelijke wetenschappelijke publicatie van ZOL- 
medewerkers of -artsen uit de afgelopen maanden.
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