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Abstract

Background: To assess the efficacy of luteal phase support (LPS) with vaginal progesterone
(P) on pregnancy rates of the stimulated intrauterine insemination (IUI) cycles in couples with
unexplained infertility (UEI).

Materials and Methods: This was a single-center, prospective, randomized; blinded control trial
undertaken at a tertiary care university fertility center between October 2007 and December 2008.
A total of 200 couples with UEI underwent 511 consecutive stimulated IUI cycles.

Clomiphene citrate (Cc) and human menopausal gonadotropin (hMG) were used for ovulation
induction. After IUI, patients were randomized into two.groups. The study group (n=98) received
intra-vaginal P (Cyclogest) for LPS. The patients randomized'into) the control group (n=102)
received no drug for LPS. The main outcome was the comparison of clinical pregnancy rate (PR)
and live birth rate (BR) per cycle and patient between the controliand study groups.

Results: There were no differences in demographic characteristics between the groups. PR per
patient and cycle were similar in the study group (30.6% and 11.5%, respectively) and in the control
group [25.5% and 10.03%, respectively] (p>0.05). There were no statistically significant increases
in BR per patient and cycle between the study,group!(19.4% and 7.5%, respectively) and the control
group [14.7% and 5.7%, respectively] (p> 0.05).

Conclusion: Administration of vaginal P (Cyclogest) for LPS does not improve the reproductive

outcome of stimulated IUI cycles (Registeration Number: IRCT1389 01283737N1).
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Introduction

Infertility in 15% of couples is'due to unexplained
causes (1-3). Impairment of endometrial receptiv-
ity for embryonic implantation has often been seen
in women with unexplained infertility (UEI) (4).
Progesterone (P) produced. by the corpus luteum
in response to stimulation by luteinizing hormone
(LH) and human chorienic gonadotropin (hCG)
during the luteal phase is essential for secretory
transformation  of‘the endometrium that permits
implantation (5). P not only supports endometrial
development but also potentially sustains the sur-
vival of the embryo by shifting the immune system
toward production of non-inflammatory T-helper
(Th) 2 cytokines (6).

Luteal phase dysfunction (LPD) is associated with
inadequate P production and consequent implanta-
tion failure. P supplementation is the most com-
monly used treatment when LPD can reasonably

be assumed (7). Controlled ovarian hyper-stimu-
lation (COH) combined with intrauterine insemina-
tion (IUI) or in vitro fertilization (IVF) are com-
monly used treatment protocols for couples with
UEI (8, 9). LPD and lack of P may also occur as
part of assisted reproductive techniques, including
aspiration of granulosa cells (10) or the use of go-
nadotropin releasing hormone (GnRh) agonist or
antagonist (11, 12); therefore LPS with P is a com-
mon practice in IVF cycles (13). The existence of
LPD in stimulated IUI cycles is controversial (14-
16). In COH cycles, multifollicular development
and supraphysiologic steroid serum concentration
may adversely affect LH secretion via a long-loop
mechanism. Disturbed LH secretion may induce
LPD with premature luteolysis, reduced luteal
phase LH concentration, low P level and a short-
ened luteal phase (17, 18).

Some recent studies have shown that LPS with P
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significantly affects the success of ovarian stimula-
tion and IUI cycles in patients with UEI (14, 15).
Ozornek et al. reported no benefit of luteal support
in patients who underwent stimulated IUI cycles
(16). Therefore the previous studies have produced
conflicting results and the amount of data from well-
controlled clinical trials is limited. Thus further stud-
ies are required to characterize the impact of treat-
ment with P for LPS in stimulated IUI cycles.

The main aim of this study was to evaluate the
effect of vaginal P (Cyclogest, 400 mg progester-
one, vaginal pessaries, Cox Pharmaceuticals, Barn
Staple, UK) on pregnancy and live birth rates of
stimulated [UI cycles in couples with UEI.

Materials and Methods

Study design

This was a single-center, prospective, randomized,
linded control trial designed to determine the im-
pact of luteal support with a vaginal administered
P (Cyclogest) in improving reproductive outcome
in women undergoing ovarian stimulation and [UI.
The local Institutional Ethics Committee approval
was obtained. Patients were counseled individually
about the study and protocols by a nurse coordina-
tor. Patients who elected to participate gave their
written informed consent before participation.

Subjects

Women diagnosed with UEI who underwent IUI
treatments at Mirza Koochak Khan Hospital (Tehran,
Iran) between October 2007 and December 2008
were included in this study. The diagnosis of UEI
was made by normal semen analysis based on World
Health Organization criteria (19), normal early fol-
licular phase ultrasound (no cyst, no endometrioma,
and no fibroma), normal FSH(follicular stimulat-
ing hormone) and LH (luteinizing hormone) (<10
IU/L), midluteal phase serum P levels >20 nmol/L,
patent tubes and normal-uterine cavity as confirmed
by hysterosalpingography. Patients were excluded
from the study if female partners were over the age
of 36, had a diminished ovarian reserve (basal FSH
level >10 IU/ L), one ovary, polycystic ovaries on
ultrasound examination, previous ovarian surgery,
endometriosis or any type of endocrine diseases.
Patients who fulfilled the inclusion criteria (200
cases) were randomized by systemic randomiza-
tion in which cases were sequentially allocated to
two treatment groups. This systemic randomiza-
tion was done by the nurse coordinator on the 1UI
day in the absence of the clinicians.

Ovarian stimulation protocol
All cycles were gently stimulated after baseline
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transvaginal ultrasonography (FUKUDA ESA-
OTE-AU 350, MHZ transducer) with 50 mg oral
tablets of clomiphen citrate (Cc, Iran Hormone,
Tehran, Iran) twice daily for 5 days starting on
day 3 of the menstrual cycles and a starting
dose of 75 IU human menopausal gonadotropin
(hMG, Menogan, Ferring, Germany) on days 7-9
of the cycles. All patients were re-evaluated by
ultrasound on day 10 for quality of the ovarian
response, which was repeated every 2-3 days.
The dosage of hMG was adjusted according to
the ovarian response. Stimulation continued un-
til one to three follicles reached a mean diameter
of 18 mm, then 5000 IU hCG (Profasi, Serono,
Geneva, Switzerland) was administered and the
single [UI was performed 36 hours later. The
experimental group received Cyclogest vaginal
pessaries (Cox Pharmaceutical, Barnstaple, UK)
400 mg daily for luteal support beginning 2 days
after TUI. If the patient conceived, luteal support
was continued through the tenth week of preg-
nancy. In the control group, no drug for LPS was
used. Serum hCG was obtained 2 weeks after
hCG administration and intrauterine pregnancy
was confirmed by detection of a gestational sac
using transvaginal ultrasound 4 weeks after in-
semination. A clinical pregnancy was defined as
the presence of a gestational sac on ultrasound
or by histological examination of products of
conception in patients who aborted. Live birth
was defined as having a baby who was living at
one week after birth. In the absence of pregnan-
cy, this protocol was consecutively repeated.

Statistical analysis

Data were statistically analyzed using the SPSS
computer package (SPSS version 16, SPSS Inc.,
Chicago, IL) with the student’s t-test and Chi-
square test. Results were expressed as mean and
standard error of mean. p<0.05 was considered
statistically significant. Sample size calculation,
before the study, showed that each arm should
contain at least 52 patients to have a 90% power
at 95% confidence interval (CI) when a 20% dif-
ference in pregnancy rate was expected between
the groups.

Results

The study was comprised of a total of 200 wom-
en (511 cycles). The mean number of cycles per
woman was 2.5 in both groups. There was no sta-
tistically significant difference between the two
groups with regards to age, duration of infertility,
basal day 3 FSH, Esradiol (E,) levels and basal
sperm parameters (Table 1).
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Table 1: Demographic data of patients undergoing treatment with (study group) or without (control
group) luteal phase progesterone support

Variable Study group Control group P-value
No. of couples 98 102 NS
No. of cycles 252 259 NS
Age 279433 28.4+4.1 NS
Duration of infertility 4.82+2.6 4.84+2.6 NS
Primary infertility (%) 71.4 69.6 NS
Basal FSH level 6.1+2.7 6.7+2 NS
Basal E, level 333+ 149 37.4+129 NS
Basal sperm count (x10mL)  55.3 £22.6 66.5 +23.5 NS
Basal sperm motility (%) 64.9+12.3 66.4 +10.6 NS

Towenty-six patients had only one cycle; 42 pa-
tients had two cycles, and 132 patients had 3 cy-
cles. During the study period 21 patients (10.5%)
dropped out during the second cycle for various
reasons. Of these 21 patients, 11 were in the
study group and 10 were in the control group,
thus the difference was not significant. Cycle
characteristics of the two groups are shown in
(Table 2).

There were no differences noted between the two
groups with regard to cycle characteristics.

Of 511 cycles, a total of 64 pregnanciesoccurred;
34 pregnancies ended with delivery, one patient
in the study group and two patients‘n.the control
group continue pregnancy in 2nd.or 3rd trimes-
ters. The other pregnancies ended with biochemi-
cal pregnancy (8 patients) abortion. (16 patients),
and Ectopic pregnancy (3 patients).

There was no significant difference in clinical

abortion rates per cycle between both groups
(3.5% inthe study group and 2.7% in the con-
trol group).

There were 7 twin pregnancies (3 sets in the
study group and 4 sets in the control group)
which was not significant. No higher order preg-
nancy or ovarian hyperstimulation syndrome
occurred in either group. Thirty clinical preg-
nancies were observed in the study group and 26
in the control group. The PR per patient and per
cycle in the study group were 30.6% and 11.5%,
respectively and the control group rates were
25.5% and 10.03 %, respectively. BR per patient
and per cycle in the study group were 19.4% and
7.5%, respectively and in the control group rates
were 14.7% and 5.7%, respectively. There were
no statistically significant differences in clinical
PR and BR per patient or per cycle between both
groups (p>0.05).

Table 2: Clinical characteristics of patients undergoing treatment with (study group) or without (control
group) luteal phase progesterone support

Variable Study group Control group P-value
Total hMG dose (IU) 285+ 103.4 292.6 + 98 NS
No. of follicles 9-16 mm 1.5+0.7 1.5+0.6 NS
No. of dominant follicles (>16 mm) 2.02+0.75 22+0.8 NS
Endometrial thickness on the day of hNMG 10.5+ 1.8 10.6 +2.3 NS
Total progressive motile sperm number 28.67+£9.71 32.95+4.63 NS
after sperm preparation(x10%/mL)

Total pregnancy rate per cycle (%) 35/252 (13.5) 29/259 (11.2) NS
Clinical pregnancy rate per cycle (%) 30/252 (11.5) 26/259 (10.03) NS
Live birth rate per cycle (%) 19/252 (7.5) 15/259 (5.7) NS
Clinical pregnancy rate per patient (%) 30/98 (30.6) 26/102 (25.5) NS
Live birth rate per patient (%) 19/98 (19.4) 15/102 (14.7) NS
Multiple pregnancy rate (%) 3/35(8.5) 4/29 (10.3) NS
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Discussion

The results of the present study suggest that sup-
plementation of the Iuteal phase with P does not
improve clinical pregnancy and live birth rates of
the stimulated IUI cycles in couples with UEI
Normal corpus luteum function requires optimal
follicular development in the follicular phase, FSH
stimulation and adequate LH surge during ovula-
tion, and luteinization of granulosal cells and con-
tinuous tonic LH pulses during the luteal phase.
Corpus luteum secretes P that causes secretory
transformation of the endometrium so that im-
plantation can occur (18). In assisted reproduction,
both the use of GnRH analogues to prevent the pre-
mature LH surge and aspiration of granulosal cells
during the oocyte retrieval may impair the ability
of the corpus luteum to produce sufficient P (13,
20), and create iatrogenic LPD, impairment of en-
dometrial receptivity, decreased implantation and
pregnancy rates (21).

In an attempt to compensate for this abnormality,
practitioners have employed luteal supplementa-
tion (13, 20). Although P supplementation during
the luteal phase in IVF cycles is a logical step to
help improve the chance of success (20, 22), there
is little consensus among practitioners regarding
the use of luteal phase P supplementation in‘stimu-
lated IUI cycles, especially in patients with UEI
(14-16).

If the objective of the ovarian stimulation in TUI
cycles is to stimulate the development of multiple
follicles, the treatment overrides the physiological
feedback mechanisms which normally ensure that
only one or two large follicles reach ovulation. As
a result, multiples follicles'and corpora lutea se-
crete large amounts of E, and P.The luteal phase of
these cycles is characterized by a temporary high
level of one or both hormones which, together with
inhibin A, suppress the levels of LH and FSH to
very low levels (12).:1t has suggested that the low
level of LH may.result in a lack of luteotrophic
support manifested by low P levels and/or a short
luteal phase (23). This is in agreement with pre-
vious work by Erdem et al. who found LPS with
vaginal P positively affects the success of stimu-
lated IUI cycles in patients with UEI (15), but other
studies reported no benefit of LPS with either P,
GnRH agonist or hCG in patients who underwent
ovulation induction (16, 24, 25).

To the best of our knowledge, this study is the first
prospective and randomized clinical trial study
showing the use of luteal phase P (Cyclogest) sup-
plementation in patients with UEI that underwent
ovarian stimulation and IUI with Cc and hMG.
Various hormonal treatment protocols have been
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used for ovarian stimulation. Cc and low dose
hMG alone or in combination are one of the best
protocols during IUI cycles (26, 27). It has been
our observation that patients much prefer Cc and/
or hMG because of lower treatment cost and less
complications. Therefore, patients in both groups
received Cc and hMG for ovulation induction. The
PR and BR were not statistically higher in patients
with LPS (Table 2). The results observed in this
study differ from other reports (14, 15) because
the data extrapolated from stimulated cycles with
FSH may not be applicable to stimulated cycles
with Cc and hMG: Tavaniotou has suggested that
defective LH secretion in the luteal phase is one
of the mechanisms of LPD in gonadotropin stimu-
lated cycles (28). Tavanitou discovered that luteal
LH serum concentrations were significantly higher
in patients administered Cc (29). In a preliminary
study, other investigators have shown that control-
led ovarian stimulation with hMG in the follicular
phase was‘an effective treatment for luteal phase
defects associated with recurrent pregnancy loss
(30). These observations would help to explain
the benefits of Cc and hMG on the luteal phase
and the similar PR in the study group and control
group (30.6%, and 25.5%, respectively).

In IVF cycles, the use of GnRH analogs and gona-
dotropins cause multifollicular development, alter-
ation of the hormonal environment higher steroid
serum concentration and LPD (9). In our study, the
mean numbers of follicles of diameters 9-16 mm
and dominant follicles were 1.5 and 2, respective-
ly. Some studies have noted that in IUI cycles with
mildly stimulated ovaries and less pronounced fol-
licular development (such as our study), and lower
levels of E 2, there is no biological evidence that
treatment with P in the luteal phase is necessary or
improves pregnancy rates (31).

Experience from induction ovulation with gona-
dotropins in hypophysectomized women had dem-
onstrated that it was necessary to provide contin-
ued support in the form of hCG at least until the
mid-late luteal phase (32). But women undergoing
ovarian stimulation during [UI cycles are not to-
tally hypogonadotrophic, so they need no support
in luteal phase. Moreover the half life of hCG is
relatively long if at least 5000 IU (dosage of hCG
in our study) are used for ovulation induction, a
biologically significant amount persists for at least
10 days by which time the embryo is secreting
hCG (27).

Aspiration of follicles in IVF removes a signifi-
cant mass of granulosal cells. This mechanical
injury to the follicles may contribute to corpus lu-
teum insufficiency (33). There is no mechanical



follicular damage in IUI cycles. Although it has
been suggested that in stimulated IVF cycles with
multifollicular growth, the advanced endometrium
in the early luteal phase interferes with endome-
trial receptivity (34). Until now, no data has been
available in the literature regarding endometrial
receptivity and the effect of exogenous P adminis-
tration on endometrial development in stimulated
IUI cycles.

We evaluated the role of luteal phase vaginal P in
the stimulated IUI model and failed to find any ben-
efit regarding outcome. Whether this result is due
to lack of LPD in mildly stimulated cycles (such
as the present study, Table 2) or due to the direct
positive effect of Cc and/or htMG or hCG on luteal
phase or endometrial receptivity is not clear.
However, with ovulation induction followed by
IUI, the incidence of multiple pregnancies increas-
es, ranging from 7.5%-29% per couple (35, 36). In
the present study, we had acceptable multiple preg-
nancy rates (8.5% in the study group and 10.3%
in the control group). All were twin pregnancies.
None of the patients developed ovarian hyperstim-
ulation syndrome. Thus we offered our stimulation
regiment (Cc and low dose hMG; Table 2).

In the present study, clinical abortion rates were
similar between the two groups, although-luteal
supplementation was continued through the 10th
week of pregnancy if the patient conceived. From
this observation, it can be suggested that luteal
phase support was unnecessary for prevention of
abortion in patients with UEL

The results of our study question the positive con-
clusion of reports by Atmaca et al. and Erdem et al.
regarding the benefit of P-supplementation in the
luteal phase (14, 15). Perhaps the failure to observe
a consistent effect of P on luteal phase function in
the different studies may be explained, in part,
by either small study sizes, inadequate statistical
power to detect a significant difference or the use
of different drugs for ovarian stimulation, as well
as different types and dosages of progestogens for
LPS. Thus further studies should be conducted
to determine follicular and luteal phase changes
in stimulated IUI cycles, including the E, and P
profiles, follicular development and histological
changes of the endometrium, and the effects of
various drugs on these parameters.

Conclusion

Undoubtedly there is a need for prospective, con-
trolled studies to confirm the real clinical benefit
of luteal phase P administration (if any) before it
is introduced into daily clinical practice. Based on
the current study, the theoretic and clinical benefits
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of this approach have not been proven. The prema-
ture incorporation of unproved practices that have
not been conclusively tested can lead to unexpect-
ed and undesirable side-effects (37).
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