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Associated factors to pregnancy in intrauterine insemination

Luis Vargas-Tominaga?, Fiorella Alarcon!, Andrea Vargas!, Gaby Bernal!, Andrea Medina!, Zarela Polo?!

ICentro de Fertilidad y Ginecologia del Sur, Cusco, Peru

ABSTRACT

Objective: To define the factors associated with clinical
pregnancy after intrauterine insemination.

Methods: Retrospective study involving 633 infertility
couples, which made up to 1053 cycles of intrauterine in-
semination. We analyzed the clinical pregnancy rate asso-
ciated with different factors through the Chi-square test or
Fisher's exact test.

Results: The clinical pregnancy rate was 8.2% per in-
semination cycle and 13.6% per treated couple. The fac-
tors with greater association to clinical pregnancy were
to have more than two follicles, to perform the procedure
without difficulty, to have 3 years or less of infertility, cervi-
cal factor as indication, use of gonadotropins and age less
than 38 years.

Conclusion: Intrauterine insemination requires to be
accompanied by proper selection and couples' preparation.
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INTRODUCTION

Intrauterine insemination (IUI) and ovarian stimu-
lation are part of the initial management of couples with
infertility, known as low-complexity assisted reproductive
technologies (ART). IUI requires basic supplies and simple
training, constituting a low-cost technique, accessible for
the majority of couples. However, its effectiveness has not
been fully researched. Both, patients and the public in our
country, believe IUI is very effective. Some researchers
consider IUI as a trivial procedure for certain indications
and recommend patients to go directly to high complexity
ART (NICE, 2013). Others, point to it as a procedure with
potential complications, specifically associated with mul-
tiple pregnancies (ESHRE Capri Workshop Group, 2009).

In the Centro de Fertilidad y Ginecologia del Sur
(CFGS), in the city of Cusco, in the Andes of Peru, IUI has
been carried out since 1999. It is important to know which
group of patients and conditions are those that enable a
greater probability of pregnancy with IUI. The aim of this
study was to investigate the parameters, which gave us
the best outcomes in more than one thousand IUI cycles.

MATERIALS AND METHODS

It is a retrospective study, reviewing charts and records
of procedures from patients in whom IUI was conducted from
January 1999 until April 2018. We include patients with ev-
idence of at least one permeable tube documented through
hysterosalpingography or laparoscopy. The semen samples
were processed through swim-up or by density gradients.

Either IUI was done around 36 hours of the hCG (hu-
man chorionic gonadotropin) injection, prior or subsequent
to ovulation, documenting this through vaginal ultrasound,
and in some cases, IUI was carried out in both moments,
which is two IUI in a single cycle. The IUI was done with
different types of catheters, from diverse trademarks, soft

or semi-rigid tubes. Prior to IUI, we require informed con-
sent from the patient and her partner.

The clinical pregnancy rate (CPR) is defined as the num-
ber of patients with active intrauterine pregnancy in relation
to the number of patients in whom IUI was performed. The
statistical significance of the differences found were analyzed
through the Chi-square test or the Fisher's exact test.

RESULTS

1053 IUI cycles were performed in 633 patients, achiev-
ing positive pregnancy test results in 11.0% of the cycles: 57
live births, 19 patients with ongoing pregnancy at the time of
the last evaluation, 22 coursed with abortion, 5 had ectopic
pregnancies (one case was a heterotopic pregnancy), 10 with
biochemical pregnancy and in 3 we lost contact with the pa-
tient after the pregnancy test result. The CPR was 8.2% per
IUI cycle and 13.6% per treated couple.

IUI was performed in 33.5% for unexplained infertil-
ity, 24.5% for cervical factor, 31.7% for male factor and
10.3% for endometriosis (Table 1). 49.0% were women <
34 years of age, 35.5% between 35 to 39 years and 15.5%
>40 years of age (Table 1). IUI cycles in women young-
er than 38 years had a CPR of 9.4%, significantly more
than the 5.4% in women with 38 years of age and older
(Table 2). We evaluated several factors related to the diag-
nosis of infertility and the IUI procedure, and its possible
association with pregnancy (Table 2), with its correspond-
ing CPR and Odds ratio (OR), and confidence intervals (CI)
for those factors with statistical significance (p-value).

A better CPR was found for those patients with a histo-
ry of infertility for 3 years or less, compared to those with
a longer history (10.2% vs. 4.8%, p=0.003, OR 2.240).
A history of primary infertility is associated with a CPR of
6.8%, while secondary infertility to a CPR of 9.2%, without
any statistically significant difference. IUI yielded pregnan-
cy in 8.5% of patients on a first or second attempt, while
5.8% in the third or later (Table 3).

Table 1. Age and indication of IUI
Frequency | CPR/cycle pi't:il:{lt

AGE:

< 34 years 49.0% 9.7% 15.5%
35- 39 years 35.5% 8.9% 15.1%
= 40years 15.5% 2.3%* 4.1%%*
INDICATION

Unexplained 33.5% 4.5%* 7.6%%*
infertility

Cervical factor 24.5% 13.5%%* 20.7%*
Male factor 31.7% 8.4% 15.4%
Endometriosis 10.3% 7.9% 14.0%
*p<0.05.

Received February 20, 2019
Accepted September 03, 2019



Associated factors to pregnancy in IUI - Vargas-Tominaga, L.

IUI in association with gonadotropins (HMG or FSHr)
achieves a significantly higher CPR in comparison to the IUI
associated with clomiphene citrate, letrozole, tamoxifen or
natural cycle (9.7% versus 5.5%, p=0.019, OR 1846), and
having 2 follicles or more yields a CPR of 11.6%, signifi-
cantly more than the 4.4% in cases of only having 1 follicle
(p<0.000, OR 2.873).

Sperm with progressive motility (SPM) concentration
both prior and after capacitation showed no significant in-
fluences on CPR of IUI. In the sample prior to capacitation,
the CPR was 3.3% with concentration less than 5 million of
SPM per ml, while it grew to 8.8% when the concentration
was greater than 5 million. In the sample after capacita-
tion, the CPR was 5.2% versus 8.6% when concentration
was less or greater than 5 million per ml of SPM, respec-
tively; 7.4% versus 9.7% when concentration was less or
more than 30 million; and 7.8% versus 10.4% when the
concentration was less than or greater than 50 million.

In all our IUI procedures, the semen sample was ca-
pacitated through swim-up in 10.3% of cases, and in
89.7% through density gradients, noting that the CPR was
similar for both methods (9.4% and 8.2%, respectively).
Performing two inseminations in one cycle yields a CPR
of 16.7%, compared to 7.9% for single inseminations;
however, the differences were not statistically significant
(p=0.088). There were no statistically significant differ-
ences in CPR by IUI performed before or after ovulation
(8.2% versus 5.4%, p=0.146). CPR decreased when the
IUI was conducted with difficulty, which is 4.4%, compared
to the 9.7% when the procedure is easy.

Table 2. Associated factors
Factor CPR/cycle P OR superior CI inferior CI
Age <38 years 9.4vs.5.4% 0.030 1.819 1.052 3.147
Cervical factor 13.5vs5.6.6% 0.001 2.194 1.380 3.488
Infertility <3 years 10.2vs.4.8% 0.003 2.240 1.295 3.875
Infertility I/1I 6.8vs.9.2% 0.175
IUI cycles <2 8.5vs.5.8% 0.264
Gonadotropins 9.7vs.5.5% 0.019 1.846 1.100 3.097
Follicles 1 vs =2 4.4vs.11.6% <0.00 2.873 1.697 4.864
Pre-cap <5 millions 3.3vs.8.8% 0.134
Post-cap <5 millions 5.2vs.8.6% 0.134
Post-cap <30 millions 7.4vs.9.7% 0.194
Post-cap <50 millions 7.8vs.10.4% 0.222
Swim-up/gradients 9.4vs.8.2% 0.582
Double/simple IUI 16.7vs.7.9% 0.088
Pre/post ovulation 8.2vs.5.4% 0.146
Easy/hard IUI 9.7vs.4.4% 0.014 2.341 1.168 4,693
Endometrium<9 mm 6.5vs.9.8% 0.058
Table 3. Number of IUI cycles DISCU.SSION o - .
Number of UL cycles
8.5% nancy rates. Farquhar et al. (2017) reported CPR of 31%
5 8.6% for IUI compared to 9% of spontaneous evolution, withqut
treatment, and Bensdorp et al. (2015) found that IUI with
3 6.0% ovarian stimulation, IVF with single embryo transfer and
>4 5 1% IVF in modified natural cycle have similar success rates
(live born rate of 47%, 52% and 43%, respectively).

However, regardless of the excellent CPR reported by
these studies, data that grouped international reports,
such as the Latin American Network of Assisted Reproduc-
tion (REDLARA), found a CPR of 14.91% for the year 2013
(Zegers-Hochschild et al., 2016), and the world report of
the International Committee for Monitoring Assisted Re-
productive Technologies (ICMART) found a CPR of 12.1%
for the year 2010 (Dyer et al., 2016). Our study has a CPR
of 8.2% per cycle.

In relation to age, we found 38 years of age to be de-
terminant, with CPR of 9.4% in women <38 years com-
pared to 5.6% in women =38 years. Some studies con-
sider 40 years as crucial for the CPR (Ashrafi et al., 2013;
Nuojua-Huttunen et al.,, 1999); and others consider 35
years to be determinant, such as Sicchieri et al. (2018),
who describes a CPR of 12.7% in women <35 years and
7.6% in the total group. REDLARA reports a CPR of 18.4%
for women < 35 years, 13.4% between 35 to 39 years,
7.1% between 40 to 42 years, and 3.5% in women >42
years (Zegers-Hochschild et al., 2016).

Upon assessing SPM concentration, we did not find
significant differences in CPR, both when considering the
previous sample and for further capacitation. Irani et al.
(2018) considers transcendent total number of SPM prior
to capacitation, and found patients with SPM concentration
>20 million to have CPR of 17.8% compared to 4.6% when
the concentration is lower. Kuriya et al. (2018) considers
the total number of SPM prior to capacitation as the only
important semen parameter, having higher CPR when it
is >39 million. Punjabi et al. (2018) found the number of
inseminated SPM as the main factor, reporting that among
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over 2 million subjects, the CPR was 13.8% in comparison
to 4.4% when the number is lower. The capacitation meth-
od did not change the CPR in our study. A meta-analysis
from Boomsma et al. (2007) did not find differences.

When two inseminations are carried out in one cycle,
better CPR is achieved; however, the differences were not
statistically significant. Cantineau et al. (2003) and Rag-
ni et al. (1999) reported a better CPR with double IUI.
Others, such as Zahiri Sorouri et al. (2016), Tonguc et al.
(2010) and Alborzi et al. (2003) did not find differences
between simple and double IUI. Gonadotropins in asso-
ciation with IUI yielded a better CPR, a finding that is in
agreement with what has been reported by other investi-
gators, such as Banker et al. (2018), who reported a CPR
of 14.6% for IUI in association with gonadotropins (with or
without clomiphene citrate), while CPR is 7.8% when asso-
ciated with clomiphene citrate alone; or Cabry-Goubet et
al. (2017), who reported a CPR between 12.7% to 14.2%
when associating IUI to gonadotropins.

In our study, having two follicles or more was the
most important factor associated to CPR (11.6% with >2
follicles and 4.4% with <2 follicles, OR 2.283), a finding
also reported in other studies. Irani et al. (2018) report-
ed 20 million SPM prior to capacitation as determinant in
the CPR; however, if the response to clomiphene citrate is
>2 follicles and with endometrial thickness greater than 7
mm, the necessary number of SPM for a satisfactory CPR
reduces to 10 million. Van Rumste et al. (2008) performed
a meta-analysis and reported the IUI associated to mono-
folicular and multifolicular cycles, finding at first a CPR of
8.4%; while when having 2, 3 or 4 follicles raised the CPR
to 5, 8, and 8%, respectively.

Our study did not find significant CPR differences when
IUI was done before or after ovulation. Wang et al. (2006)
did not find differences in the CPR doing IUI 24 or 36 hours
of hCG use; Huang et al. (2000) also did not find differ-
ences doing IUI 26-28 hours or 36-38 hours of hCG injec-
tion; and a meta-analysis by Cantineau et al. (2014) had
the same outcome. Lee et al. (2018) reported lower CPR
when performing IUI before 36 hours of ovulation (5%);
compared to 36-37 hours, 37-38 hours and more than 38
hours (21.8% vs. 24.8% vs. 20.0%), emphasizing that the
first group had a lower percentage of normal sperm mor-
phology, and Rahman et al. (2011) reported less CPR doing
IUI 24 hours after administration of hCG, in comparison to
the procedure doe 36 hours after hCG administration.

In our study, the difficulty in the IUI procedure decreas-
es CPR; however, other studies show no differences in CPR
for an easy or difficult IUI (Khan et al., 2013). From all fac-
tors associated with IUI evaluated in the present study, we
concluded that the following are those that keep a higher
association with the success of the procedure: to have =2
follicles (OR 2.873), to achieve an IUI without difficulty
(2.341), to have <3 years of infertility (OR 2.240), cervical
factor as indication (OR 2.194), use of gonadotropins (OR
1846) and age <38 years (OR 1819).

CONCLUSION

IUI is part of the initial management of infertility and
demonstrates acceptable pregnancy rates when it is ac-
companied by proper selection and couples' preparation.
This study shows those factors with more chance to be
associated with pregnancy in IUI: to have =2 follicles, to
achieve an IUI without difficulty, to have <3 years of in-
fertility, cervical factor as indication, use of gonadotropins
and age <38 years.
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