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Abstract. – AIM: This prospective study was
designed to assess whether the use of GnRH
antagonists can improve the success rate of
controlled ovarian stimulation (COS) in in-
trauterine insemination (IUI) treatments.

PATIENTS AND METHODS: Eighty patients
were divided into two groups: GnRH antagonist
group (Group A, n=40) and control group (Group
B, n=40). Patients in Group B underwent COS with
recombinant Follicle Stimulating Hormone (r-FSH,
50-75 IU/d) only, while patients in Group A were ad-
ministered r-FSH (50-75 IU/d) plus cetrorelix (0.25
mg/d, starting when ≥ 2 follicles ≥ 14 mm were de-
tected on ultrasound scan). In both groups a sin-
gle insemination was performed 36 hours after hu-
man Chorionic Gonadotropin (hCG, 250 mcg) ad-
ministration. The primary outcome was clinical
Pregnancy Rate (PR). Secondary outcomes were
ongoing PR, incidence of Premature Luteinization
(PL), number of follicles with mean diameter ≥ 16
mm and between 11 and 15 mm on the day of hCG
administration, miscarriage rate, cycle cancellation
rate, total amount of r-FSH used and duration of
treatment. Student’s t test and Chi-square test
were used (p < .05 statistically significant).

RESULTS: A total of 146 cycles were performed
(Group A: n=72; Group B: n=74). A trend towards
higher PR in Group A was detected, although it
was not statistically significant (Clinical PR:
18.05% vs 10.81%). The number of follicles ≥ 16
mm was significantly increased in Group A. The
incidence of both premature LH surge and prema-
ture luteinization (PL) was significantly higher in
Group B. No significant differences were found in
the duration of the stimulation protocol, and in the
total amount of r-FSH administered.

CONCLUSIONS: The addition of GnRH antag-
onist in COS/IUI protocol significantly increases
the number of mature follicles. However, this
multifollicular recruitment is not linked to a sig-
nificantly higher PR.
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Introduction

The association of controlled ovarian stimula-
tion (COS) with intrauterine insemination (IUI)
may result in higher success rates1-9. Neverthe-
less, the multifollicular recruitment allowed by
COS rapidly increases estradiol (E2) serum lev-
els and leads to a Luteinizing Hormone (LH)
surge while follicular growth is still in progress.
Premature LH surge occurs in 24% of IUI cycles
and it is held to be responsible for the luteiniza-
tion and disruption of normal follicle and oocyte
development8,10, thus, possibly leading to cycle
cancellation11-14. In order to avoid the risk of un-
expected premature follicular luteinization, the
physician should proceed to ovulation induction
as soon as the leading follicle reaches 18 mm in
diameter, regardless of the number and develop-
mental status of the other recruited follicles3,15-17.
Thus, most of the stimulated cycles would be
monofollicular. This would reduce the chances of
pregnancy because at least two mature follicles
(≥ 16 mm) are needed to achieve a satisfactory
pregnancy rate in IUI1-5,18. An alternative man-
agement could be the inclusion of GnRH antago-
nists (GnRH-ant) in IUI/COS regimens. These
drugs successfully protect follicular development
against unexpected luteinization (in In Vitro Fer-
tilization, IVF), by preventing untimely LH re-
lease19-23. Furthermore, since GnRH antagonist
postpone ovulation, they allow gonadotropin
stimulation to be extended, enabling the appro-
priate development of more than one follicle. In
fact several Authors have reported that a signifi-
cant increase in PR is linked with a parallel in-
crease in the number of mature follicles detected
on the day of human Chorionic Gonadotropin
(hCG) administration11,16,17,24.
This study was aimed at assessing whether

GnRH-ant can increase the pool of mature folli-
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licles reached ≥18 mm diameter. P, E2 and LH
levels were measured on the day of hCG admin-
istration. Premature LH rise was defined as LH ≥
10 UI/L, while the combination of an LH level ≥
10 IU/L and of a P level ≥ 1 ng/mL was indicated
as premature luteinization.
IUI was performed 36 hours after hCG admin-

istration using a transcervical catheter (Gynetics
Medical Products, Hamont-Achel, Belgium).
Semen for IUI was collected in the facilities of

the laboratory after 3-4 days of abstinence and was
elaborated using a standard swim-up technique.
The inseminated volume was approximately 0.3
mL. After withdrawal of the insemination catheter,
bed rest was prescribed for 10-15 minutes.
The luteal phase was supported by 200 mg per

day of micronized vaginal Progesterone
(Prometrium, Rottafarm, Milan, Italy). This was
continued until a pregnancy test was done 2
weeks later and, in case of pregnancy, up to 10-
12 weeks’ gestation. Clinical pregnancies were
confirmed by ultrasound visualization of at least
one gestational sac at 7-8 weeks of gestation.
Ongoing pregnancies were defined as pregnan-
cies progressing beyond the first trimester.
All patients in both groups were allowed to

undergo a maximum of three IUI cycles.
Cycles were cancelled when more than five or

less than two follicles with a mean diameter ≥ 16
mm were detected on the day of hCG administra-
tion, in order to increase pregnancy chance and
to reduce the risk of multiple pregnancy. Further-
more, some cycles were cancelled either owing
to personal reasons, or to the absence of follicu-
lar development (no follicle > 10 mm observed
on cycle day 21).
The primary outcome was clinical pregnancy

rate. Secondary outcomes were ongoing pregnan-
cy rate, incidence of premature luteinization (PL),
number of follicles with mean diameter ≥ 16 mm
and with mean diameter between 11 and 15 mm
on the day of hCG administration, miscarriage
rate, cycle cancellation rate, total amount of r-FSH
used and duration of treatment. Finally E2, P, LH
levels, and endometrial thickness on the day of
hCG administration were evaluated.

Statistical Analysis
Data were analyzed using SPSS, version 20.0

(SPSS Inc., Chicago, IL, USA). Continuous vari-
ables were compared with Student’s t test. The Chi-
square test and Fisher test were used to compare
clinical outcomes between the two groups. p value
of < 0.05 was considered statistically significant.

cles and consequently the pregnancy rate (PR),
comparing the traditional stimulation protocol
based on the sole gonadotropins administration
and a stimulation protocol associating go-
nadotropins and GnRH-antagonist.

Patients and Methods

Eighty couples presenting for infertility as-
sessment at the Infertility Unit, University of Fer-
rara, between June 2010 and June 2012, were en-
rolled in this prospective study. The patients were
divided into a GnRH antagonist group (Group A
= 40 patients) and a control group (Group B = 40
patients).
All patients granted informed written consent

for participation in the study. Institutional Ethics
Committee approval was obtained for the treat-
ment procedure.
The study included healthy women who met

the following criteria: aged 18-40 years, Body
Mass Index (BMI) 19-30 kg/m2, regular menses
(24-35 days), bilateral tubal patency at the hys-
terosonosalpingography performed within the
last 2 years, normal thyroid function and prolac-
tine (PRL) levels, no serum Follicle Stimulating
Hormone (FSH) level > 10 IU/L during the early
follicular phase. The patients enrolled in this
study were affected by primary or secondary in-
fertility lasting 1 year or more; idiopathic and
mild male factor were taken into account as caus-
es of infertility; women with endometriosis or
polycystic ovarian syndrome were excluded.
In both groups ovarian stimulation started on

day 3 with recombinant FSH (r-FSH) at a dose of
50-75 IU (Gonal-F, MerckSerono, Italy). In
Group A the GnRH-antagonist Cetrorelix 0.25
mg per day was administered when two or more
follicles reached a diameter of 14 mm until the
day of hCG injection. Hormonal and ultrasound
monitoring was started between the eighth and
the tenth day of the menstrual cycle, depending
on the menstrual characteristics of the patient and
was then performed on alternative days. The
ovarian response to the treatment was measured
by serum Estradiol (E2), Progesterone (P) and
LH levels using a commercially available kit
(Elecsys, Roche Diagnostics). Follicular growth
was monitored by transvaginal ultrasound using a
7.5-MHz transducer (Aloka Prosound SSD
3500sx, Tokyo, Japan). In both groups hCG,
(Ovitrelle, MerckSerono) 250 mcg was adminis-
tered intramuscularly (IM) when one or more fol-
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Group A (n = 40) Group B (n = 40) p

Age (y) 32.97 ± 3.29 32.10 ± 2.93 NS
BMI (kg/m2) 24.23 ± 2.46 25.16 ± 2.72 NS
Basal FSH (IU/l) 6.88 ± 1.45 7.22 ± 1.21 NS
Basal LH (IU/l) 5.24 ± 1.28 5.36 ± 1.19 NS
Basal estradiol (pg/ml) 44.52 ± 14.87 48.60 ± 15.42 NS
IUI cycles started (n) 72 74 –
Primary infertility n (%) 34 (85%) 35 (87.5%) NS
Male infertility n (%) 15 (37.5%) 13 (32.5%) NS
Idiopathic infertility n (%) 18 (45.0%) 19 (47.5%) NS
Duration of infertility (y) 1.65 ± 0.62 1.72 ± 0.59 NS

Table I. Baseline characteristics of patients in each group before initiation of treatment.

Results

A total of 80 patients were included in the
study and were allocated to two groups: 40 in the
GnRH antagonist group (Group A), and 40 in the
control group (Group B).
The baseline characteristics of the patients are

presented in Table I: there were no significant
differences between the two groups. A total of
146 cycles were started: 72 cycles with combined
r-FSH/GnRH-antagonist stimulation protocol and
74 with only r-FSH (Group A: n = 72, Group B:
n = 74). Patient data during stimulation are
shown in Table II. No statistically significant dif-
ferences could be noticed in terms of total dose
of r-FSH used, duration of r-FSH administration,
endometrial thickness on the day of hCG admin-
istration and number of follicles with mean diam-
eter of 11-15 mm. Conversely, a significant in-
crease in the number of mature follicles (diame-
ter ≥16 mm) was detected in GnRH antagonist
group (Group A: 2.01 ± 0.83 vs Group B: 1.62 ±
0.65, p < 0.05). Regarding hormonal parameters
on the day of hCG administration, E2 serum lev-
els did not differ significantly between the
groups (Group A: 733.88 ± 127.52 vs Group B:
697.90 ± 102.59, Not Significant, NS), while the
mean value of LH and P were significantly high-
er in the control group (LH levels: Group A: 5.71
± 2.05 vs Group B: 7.79 ± 1.88, p < 0.05; p lev-
els: Group A: 0.64 ± 0.35 vs Group B: 0.84 ±
0.33, p < 0.05, respectively).
A premature LH surge occurred in 4 cycles in

the GnRH antagonist group and in 13 cycles in
the control group (respectively, 5.55% and
17.56%, p < 0.05). Premature luteinization (PL)
was observed in 1 cycle in the GnRH antagonist
group and in 8 cycles in the control group (re-
spectively, 1.38% and 10.81%, p < 0.05). None
of the women developed an ovarian hyperstimu-

lation syndrome (OHSS). Among the 146 cycles
started, 10 (6.84%) were cancelled (Group A: n =
4, Group B: n = 6, NS) for several reasons: insuf-
ficient ovarian response (Group A: n = 1, Group
B: n = 1, NS), development of too many follicles
(Group A: n = 2, Group B: n = 2, NS), or person-
al reasons (Group A: n = 1, Group B: n = 3, NS).
The data regarding pregnancy rates in the two

groups are presented in Table III. Both the clinical
pregnancy rate (respectively, 32.5% vs 20% per
couple, and 18.5% vs 10.81%, per cycle) and the
ongoing pregnancy rate (respectively, 25% vs 15%
per couple, and 16.21% vs 8.10%, per cycle) were
higher in the GnRH antagonist group, but these
findings did not reach statistical significance. One
twin pregnancy occurred in the GnRH antagonist
group (respectively, 2.5% per couple, and 1.38%
per cycle); no high order pregnancies were ob-
served in the two groups. Three spontaneous first-
trimester miscarriages were observed: 1 in the
GnRH antagonist group, 2 in the control group
(respectively 1.38% vs 2.70%, NS).

Discussion

The present study was aimed at proving that
the additional administration of a GnRH antago-
nist in a gonadotropin superovulated protocol is
linked with higher PR. Furthermore, we speculat-
ed that a combined r-FSH/GnRH-Ant protocol
would reduce the rate of premature luteinization
and increase the number of mature follicles on
the day of hCG administration.
The results of the study did not completely

confirm our initial assumptions. In the study
group a significantly higher number of mature
follicles could be observed, however this occur-
rence wasn’t linked to a significant increase in
PR. In fact, a trend towards higher PR could be
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detected in the GnRH antagonist group, though it
did not reach statistical significance. This finding
is in accordance with Steward et al study25, in
which a higher number of mature follicles on the
day of hCG administration is not linked to a sig-
nificant increase in PR. Even if this assumption
is confirmed by further studies, it should not lead
to abandon the GnRH-ant. In fact, a stimulation
protocol based on GnRH-ant could be successful
in specific categories of patients, such as women
with demonstrated premature luteinization in pre-
vious cycles13,25,26. Furthermore, a combined
GnRH-ant/r-FSH stimulation protocol is more
flexible, because it enables the clinicians to adapt
hormonal stimulation to ultrasound findings and
ovarian response11,13 and prevents insemination at
weekends13,27,28. Altough our study failed to prove
a significant increase in PR, it demonstrated the
efficacy of these drugs both in the reduction of
PL incidence and in the increase of multifollicu-
lar development.
As to the reduction of PL occurrence, it has

been widely demonstrated that a premature LH
peak may eventually lead to lower oocyte quality
and fertilization rates, poorer embryo quality; thus,

it could be related to worse PR in IVF cycles29,30.
According to literature, the addition of a GnRH-an-
tagonist to a gonadotropine superovulated protocol
successfully prevents premature luteinization and
premature LH surge11,31. However, in most of the
studies, like Lambalk et al, for instance, the reduc-
tion of PL ensured by GnRH antagonists is not
linked to a significant increase in PR13. Only few
reports showed a direct connection between the
lower PL and the increase in PR11,16,17. Further-
more, previous studies reported that PL is linked to
a higher miscarriage rate32. Since GnRH-antago-
nists successfully prevent PL, we expected a higher
abortion rate in the control group. Nevertheless, in
accordance with previous works17,25, no significant
difference could be noticed between the two
groups. These results are difficult to explain; they
suggest that achievement of pregnancy in COS-IUI
is only modestly affected by premature luteiniza-
tion in comparison with other factors, such as the
timing of ovulation-triggering and insemination13.
An alternative explanation could be that the advan-
tages related to the prevention of premature
luteinization are balanced by not-well-understood
detrimental effects of GnRH antagonists33.

Group A (n = 72) Group B (n = 74) p

rFSH dose (U) 711.29 ± 167.71 654.31 ± 218.15 NS
rFSH treatment (d) 7.69 ± 1.35 7.27 ± 1.41 NS
Endometrial thickness (mm) 9.75 ± 1.31 9.31 ± 1.47 NS
Follicle 11-15 mm (n) 1.34 ± 0.77 1.50 ± 0.57 NS
Follicles ≥ 16 mm (n) 2.01 ± 0.83 1.62 ± 0.65 < 0.05
E2 on hCG day (pg/ml) 733.88 ± 127.52 697.90 ± 102.59 NS
P on hCG day (ng/ml) 0.64 ± 0.35 0.84 ± 0.33 < 0.05
LH on hCG day (IU/l) 5.71 ± 2.05 7.79 ± 1.88 < 0.05
LH surge (%) 4/72 (5.55%) 13/74 (17.56%) < 0.05
PL (%) 1/72 (1.38%) 8/74 (10.81%) < 0.05
OHSS (%) 0 (0%) 0 (0%) NS
Cancellation cycle (%) 4/72 (5.55%) 6/74 (8.10%) NS

Table II. Patient data during stimulation.

Group A (n = 72) Group B (n = 74) p

Clinical pregnancy rate per couple n (%) 13/40 (32.5%) 8/40 (20%) NS
Clinical pregnancy rate per cycle n (%) 13/72 (18.05%) 8/74 (10.81%) NS
Ongoing pregnancy rate per couple n (%) 12/40 (25%) 6/40 (15%) NS
Ongoing pregnancy rate per cycle n (%) 12/72 (16.21%) 6/74 (8.10%) NS
Twins per couple n (%) 1 (2.5%) 0 (0%) –
Twins per cycle n (%) 1 (1.38%) 0 (0%) –
High-order pregnancies n (%) 0 (0%) 0 (0%) –
Abortion rate per cycle n (%) 1/72 (1.38%) 2/74 (2.7%) NS

Table III. Pregnancy rates after stimulation.
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As to the increase of multifollicular develop-
ment, we proved that the use of GnRH antago-
nist is associated with a higher number of folli-
cles on the day of hCG administration. As it has
been suggested in literature, a multifollicular re-
cruitment is always preferable, since the num-
ber of mature follicles affects the chances of
pregnancy during IUI1-3,5. A wide retrospective
study dealing with predictive factors for preg-
nancy after IUI states that: “The ‘ideal’ stimula-
tion cycle enables the recruitment of two folli-
cles measuring > 16 mm with an E2 concentra-
tion > 500 pg/mL on the day of hCG adminis-
tration”18.
However, the number of mature follicles is al-

so associated with the risk of multiple pregnancy.
Some studies show a direct connection between
the number of mature follicles on the day of hCG
administration and the higher rate of multiple
pregnancy34. Furthermore, according to a recent
meta-analysis35, the higher PR achieved is con-
nected with an increased, though not significant
rate of multiple pregnancies. Since we observed
only one twin in the GnRH antagonist group, our
findings are in accordance with other reportss as-
serting that GnRH-ant/r-FSH stimulation proto-
col increases PR and it is associated with an ac-
ceptable rate of multiple pregnancy11,14,17. Thus
GnRH-ant/r-FSH can be considered an effective
and safe regimen for COS/IUI11,14. There was no
statistically significant difference concerning en-
dometrial thickness, and this is in disagreement
with other works28. Furthermore, the study group
did not differ significantly either in the IU of r-
FSH administered or in the total duration of stim-
ulation. Thus, in case further studies should
prove a significant increase in pregnancy rate, an
advantageous cost-effectiveness of this protocol
can be speculated.
In accordance with previous works17,25,36, our

results showed an overall cycle cancellation rate
of 6.84%. In particular, 40% of cancelled cycles
were due to the development of too many folli-
cles, increasing the risk of both OHSS and multi-
ple pregnancies. The conversion to In Vitro Fer-
tilization (IVF), could be considered as an alter-
native to cycle cancellation, in order to improve
pregnancy rates and reduce patients’ emotional
distress. This technique shows promising re-
sults37-41. Quaas et al study, in particular, demon-
strated that the use of GnRH antagonist in cycles
converted from COS-IUI to IVF is linked with a
higher number of follicles, mature oocytes, re-
trived oocytes and fertilization rate41.

The current study findings should be interpret-
ed considering some methodological limitations.
At first, hormonal levels were not taken into ac-
count to determine the correct timing of GnRH-
antagonist administration. The importance of
hormonal assessment has been pointed out by Al-
legra et al14. The Authors state that GnRH-ant
should be administered following precise cut-off
values for estradiol (> 200 pg/ml), LH (< 10
mUI/ml) and p (< 2 ng/ml) together with a mean
diameter of the leading follicle > 16 mm. Obser-
vance of these conditions allows to extend the ef-
fect of endogenous LH on follicular growth, be-
fore stopping it through GnRH-ant administra-
tion14. According to Allegra et al the results ob-
tained in Lambalk et al multicenter trial (no sig-
nificant increase in pregnancy rate in patients
treated with GnRH-ant and r-FSH)13 should be
examined in the light of these assumptions. Fur-
thermore, Cantineau et al42 report that a single-
measure assessment of hormonal levels on the
day of hCG administration could have affected
the results of his study negatively, since hCG ad-
ministration could have been belated (i.e. prema-
ture LH and P surge could have already oc-
curred). Besides, the sample was not selected on
the grounds of its response to hormonal stimula-
tion. Since the addition of GnRH-ant to the tradi-
tional stimulation protocol was meant to increase
pregnancy rate through a multifollicular recruit-
ment, it would have been preferable to enroll nor-
mal-high responder patients (on the grounds of
age and FSH value on the third day of the cycle)
to optimize the effect of the drug. Finally the
sample size was small and the study was not
blinded or placebo controlled. Additional large,
well-designed controlled trials are needed before
more meaningful deductions can be drawn.

Conclusions

The current study demonstrated that the addi-
tion of a GnRH antagonist in a gonadotropin su-
perovulated protocol significantly reduces the in-
cidence of premature luteinization and increases
the number of mature follicles.
Multifollicular recruitment is associated with

an acceptable number of multiple gestations and
with a trend towards higher PR, although not sta-
tistically significant. The higher PR in the study
group should be attributed to both the larger pool
of mature follicles and to the prevention of pre-
mature LH surge, protecting follicular develop-

A. Graziano, D. Caserta, I. Piva, G. Lo Monte, G. Bordi, F. Martini, M. Tognon, R. Marci



The addition of GnRH antagonists in intrauterine insemination cycles: a pilot study

1609

10) COCCIA ME, COMPARETTO C, BRACCO GL, SCARSELLI G.
GnRH antagonists. Eur J Obstet Gynecol Reprod
Biol 2004; 115(Suppl 1): S44-S56.

11) RAGNI G, ALAGNA F, BRIGANTE C, RICCABONI A, COLOM-
BO M, SOMIGLIANA E, CROSIGNANI PG. GnRH antago-
nists and mild ovarian stimulation for intrauterine
insemination: a randomized study comparing dif-
ferent gonadotrophin dosages. Hum Reprod
2004; 19: 54-58.

12) COHLEN BJ, TE VELDE ER, VAN KOOIJ RJ, LOOMAN CW,
HABBEMA JD. Controlled ovarian hyperstimulation
and intrauterine insemination for treating male
subfertility: a controlled study. Hum Reprod 1998;
13: 1553-1558.

13) LAMBALK CB, LEADER A, OLIVENNES F, FLUKER MR, NY-
BOE ANDERSEN A, INGERSLEV J, KHALAF Y, AVRIL C, BE-
LAISCH-ALLART J, ROULIER R, MANNAERTS B. Treatment
with the GnRH antagonist ganirelix prevents pre-
mature LH rises and luteinization in stimulated in-
trauterine insemination: results of a double-blind,
placebo-controlled, multicentre trial. Hum Reprod
2006; 21: 632-639.

14) ALLEGRA A, MARINO A, COFFARO F, SCAGLIONE P, SAM-
MARTANO F, RIZZA G, VOLPES A. GnRH antagonist-in-
duced inhibition of the premature LH surge incre-
ses pregnancy rates in IUI-stimulated cycles. A
prospective randomized trial. Hum Reprod 2007;
22: 101-108.

15) FRYDMAN R, CORNEL C, DE ZIEGLER D, TAIEB J, SPITZ IM,
BOUCHARD P. Prevention of premature luteinizing
hormone and progesterone rise with a go-
nadotropin-releasing hormone antagonist, Nal-
Glu, in controlled ovarian hyperstimulation. Fertil
Steril 1991; 56: 923-927.

16) GÓMEZ-PALOMARES JL, JULIÀ B, ACEVEDO-MARTÌN B,
MARTÌNEZ-BURGOS M, HERNÀNDEZ ER, RICIARELLI E. Tim-
ing ovulation for intrauterine insemination with a
GnRH antagonist. Hum Reprod 2005; 20: 368-372.

17) BAKAS P, KONIDARIS S, LIAPIS A, GREGORIOU O, TZANAKA-
KI D, CREATSAS G. Role of gonadotrophin-releasing
hormone antagonist in the management of sub-
fertile couples with intrauterine insemination and
controlled ovarian stimulation. Fertil Steril 2011;
95: 2024-2028.

18) MERVIEL P, HERAUD MH, GRENIER N, LOURDEL E, SAN-
GUINET P, COPIN H. Predictive factors for pregnancy
after intrauterine insemination (IUI): An analysis
of 1038 cycles and a review of the literature. Fer-
til Steril 2010; 93: 79-88.

19) DIEDRICH K, DIEDRICH C, SANTOS E, ZOLL C, AL-HASANI

S, REISSMANN T, KREBS D, KLINGMULLER D. Suppres-
sion of the endogenous luteinizing hormone
surge by the gonadotrophin-releasing hormone
antagonist Cetrorelix during ovarian stimulation.
Hum Reprod 1994; 9: 788-791.

20) EUROPEAN AND MIDDLE EAST ORGALUTRAN STUDY
GROUP. Comparable clinical outcome using the
GnRH antagonist ganirelix or a long protocol of
the GnRH agonist triptorelin for the prevention
of premature LH surges in women undergoing
ovarian stimulation. Hum Reprod 2001; 16: 644-
651.

ment and oocyte quality. Further studies are
needed to clarify the mechanism of action of
GnRH-ant as well as their effect on the preven-
tion of premature LH surge and follicular devel-
opment, so as to set the appropriate indications
for a combined r-FSH/GnRH-ant stimulation
protocol.

–––––––––––––––––––-––
Competing Interest
The Authors declare that they have no competing interests.

References

1) NUOJUA-HUTTUNEN S, TOMAS C, BLOIGU R, TUOMIVAARA
L, MARTIKAINEN H. Intrauterine insemination treat-
ment in subfertility: an analysis of factors affect-
ing outcome. Hum Reprod 1999; 14: 698-703.

2) DICKEY RP, TAYLOR SN, LU PY, SARTOR BM, RYE PH, PYRZAK
R. Effect of diagnosis, age, sperm quality, and num-
ber of preovulatory follicles on the outcome of multi-
ple cycles of clomiphene citrate–intrauterine insemi-
nation. Fertil Steril 2002; 78: 1088-1095.

3) DURAN HE, MORSHEDI M, KRUGER T, OEHNINGER S. In-
trauterine Insemination: a systematic review on
determinants of success. Hum Reprod Update
2002; 8: 373-384.

4) HOUMARD BS, JUANG MP, SOULES MR, FUJIMOTO VY.
Factors influencing pregnancy rates with a com-
bined clomiphene citrate-gonadotropin protocol
for non assisted reproductive technology fertility
treatment. Fertil Steril 2002; 77: 384-386.

5) KAPLAN PF, KATZ SL, THOMPSON AK, FREUND RD. Cy-
cle fecundity in controlled ovarian hyperstimula-
tion and intrauterine insemination. Influence of
the number of mature follicles at hCG administra-
tion. J Reprod Med 2002; 47: 35-39.

6) 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 insem-
ination in the treatment of infertility National Co-
operative Reproductive Medicine Network. N En-
gl J Med 1999; 340: 177-183.

7) HANNOUN A, ABU-MUSA A, KASPAR H, KHALIL A. Intrauter-
ine insemination IUI: the effect of ovarian stimulation
and infertility diagnosis on pregnancy outcome. Clin
Exp Obstet Gynecol 1998; 25: 144-146.

8) ESHRE CAPRI WORKSHOP GROUP. Intrauterine insemi-
nation. Hum Reprod Update 2009; 15: 265-277.

9) THE GANIRELIX DOSE-FINDING STUDY GROUP. A double-
blind, randomized, dose-finding study to assess
the efficacy of the gonadotrophin-releasing hor-
mone antagonist ganirelix (Org 37462) to prevent
premature luteinizing hormone surges in women
undergoing ovarian stimulation with recombinant
follicle stimulating hormone (Puregon). Hum Re-
prod 1998; 13: 3023-3031.



1610

21) FLUKER M, GRIFO J, LEADER A, LEVY M, MELDRUM D,
MUASHER SJ, RINEHART J, ROSENWAKS Z, SCOTT RT JR,
SCHOOLCRAFT W, SHAPIRO DB; NORTH AMERICAN

GANIRELIX STUDY GROUP. Efficacy and safety of
ganirelix acetate versus leuprolide acetate in
women undergoing controlled ovarian hyperstim-
ulation. Fertil Steril 2001; 75: 38-45.

22) ACEVEDO B, SANCHEZ M, GOMEZ JL, CUADROS J, RIC-
CIARELLI E, HERNÁNDEZ ER. LH-supplementation in-
creased pregnancy rates in gonadotropin-releas-
ing hormone antagonist donor cycles. Fertil Steril
2004; 82: 343-347.

23) MARCI R, CASERTA D, LISI F, GRAZIANO A, SOAVE I, LO
MONTE G, PATELLA A, MOSCARINI M. In vitro fertiliza-
tion stimulation protocol for normal responder pa-
tients. Gynecol Endocrinol 2013; 29: 109-112.

24) GÓMEZ-PALOMARES JL, ACEVEDO-MARTIN B, CHÀVEZ M,
MANZANARES A, RICCIARELLI E, HERNÀNDEZ ER. Multifol-
l icular recruitment in combination with go-
nadotrophin-releasing hormone antagonist in-
creased pregnancy rates in intrauterine insemina-
tion cycles. Fertil Steril 2007; 89: 620-624.

25) STEWARD RG, GILL I, WILLIAMS DB, WITZ CA, GRIFFITH

J, HADDAD GF. Cetrorelix lowers premature
luteinization rate in gonadotropin ovulation induc-
tion intrauterine insemination cycles: a random-
ized-controlled clinical trial. Fertil Steril 2010; 95:
434-436.

26) MARTINEZ-SALAZAR J, CERRILLO M, QUEA G, PACHECO A,
GARCIA-VELASCO JA. GnRH antagonist ganirelix pre-
vents premature luteinization in IUI cycles: ratio-
nale for its use. Reprod Biomed Online 2009; 19:
156-161.

27) MATORRAS R, RAMÓN O, EXPÓSITO A, CORCÓSTEGUI B,
OCERIN I, GONZALEZ-LOPERA S, RODRÍGUEZ-ESCUDERO
FJ. GnRH antagonists in intrauterine insemina-
tion: the weekend-free protocol. J Assist Reprod
Genet 2006; 23: 51-54.

28) CHECA MA, PRAT M, ROBLES A, CARRERAS R. Use of
gonadotrophin-releasing hormone antagonists
to overcome the drawbacks of intrauterine in-
semination on weekends. Fertil Steril 2006; 85:
573-577.

29) LEJEUNE B, CAMUS M, DESCHACHT J, LEROY F. Differ-
ences in the luteal phases after failed or success-
ful in vitro fertilization and embryo replacement.
J In Vitro Fert Embryo Transf 1986; 3: 358-365.

30) FANCHIN R, DE ZIEGLER D, TAIEB J, HAZOUT A, FRYDMAN
R. Premature elevation of plasma progesterone
alters pregnancy rates of in vitro fertilization and
embryo transfer. Fertil Steril 1993; 59: 1090-
1094.

31) RAGNI G, VEGETTI W, BARONI E, COLOMBO M, ARNOLDI
M, LOMBROSO G, CROSIGNIANI PG. Comparison of lu-
tel phase profile in gonadotrophin stimulated cy-
cles with or without a gonadotrophin-releasing
hormone antagonist. Hum Reprod 2001; 16:
2258-2262.

32) MANZI D, DUMEZ S, SCOTT LB, NULSEN JC. Selective
use of leuprolide acetate in women undergoing

superovulation with intrauterine insemination re-
sults in significant improvement in pregnancy out-
come. Fertil Steril 1995; 63: 866-873.

33) CROSIGNANI PG, SOMIGLIANA E; INTRAUTERINE INSEMINA-
TION STUDY GROUP. Effect of GnRH antagonists in
FSH mildly stimulated intrauterine insemination
cycles: a multicentre randomized trial. Hum Re-
prod 2007; 22: 500-505.

34) KHALIL MR, RASMUSSEN PE, ERD K, LAURSEN SB, REX S,
WESTERGAARD LG. Homologous intrauterine insemi-
nation. An evaluation of prognostic factors based
on a review of 2473 cycles. Acta Obstet Scand
2001; 80: 74-81.

35) KOSMAS IP, TATSIONI A, KOLIBIANAKIS EM, VERPOEST W,
TOURNAYE H, VAN DER ELST J, DEVROEY P. Effects and
clinical significance of GnRH antagonist adminis-
tration for IUI timing in FSH superovulated cycles:
a meta-analysis. Fertil Steril 2008; 90: 367-372.

36) GÓMEZ-PALOMARES JL, ACEVEDO-MARTIN B, CHÀVEZ M,
MANZANARES A, RICCIARELLI E, HERNÀNDEZ ER. Multifol-
l icular recruitment in combination with go-
nadotrophin-releasing hormone antagonist in-
creased pregnancy rates in intrauterine insemina-
tion cycles. Fertil Steril 2007; 89: 620-624.

37) NISKER J, TUMMON I, DANIEL S, KAPLAN B, YUZPE A.
Conversion of cycles involving ovarian hyperstim-
ulation with intra-uterine insemination to in-vitro
fertilization. Hum Reprod 1994; 9: 406-408.

38) ANTMAN AM, POLITCH JA, GINSBURG ES. Conversion
of high-response gonadotropin intrauterine in-
semination cycles to in vitro fertilization results in
excellent ongoing pregnancy rates. Fertil Steril
2002; 77: 715-720.

39) OLUFOWOBI O, SHARIF K, PAPAIOANNOU S, MOHAMED

H, NEELAKANTAN D, AFNAN M. Role of rescue IVF-
ET treatment in the management of high re-
sponse in stimulated IUI cycles. J Obstet Gy-
naecol 2005; 25:166-168.

40) HAYDARDEDEOGLU B, BAGIS T, SIMSEK E, COK T, HACIVE-
LIOGLU SO, ERKANLI S. The impact of rescue in vitro
fertilization converted from high-response go-
nadotropin intrauterine insemination cycles in
terms of implantation and pregnancy rates as
compared with matched controls. Fertil Steril
2009; 92: 137-142.

41) QUAAS AM, MISSMER SA, GINSBURG ES. Gonadotropin-
releasing hormone antagonist use is associated
with increased pregnancy rates in ovulation induc-
tion-intrauterine insemination to in vitro fertilization
conversions, independent of age and estradiol level
on the day of human chorionic gonadotropin admin-
istration. Fertil Steril 2010; 93: 605-608.

42) CANTINEAU AEP, COHLEN BJ, KLIP H, HEINEMAN MJ,
THE DUTCH IUI STUDY GROUP COLLABORATORS. The ad-
diction of GnRH antagonists in intrauterine in-
semination cycles with mild ovarian hyperstimula-
tion does not increase live birth rates-a random-
ized, double-blinded, placebo-controlled trial. Hu-
man Reprod 2011; 26: 1104-1111.

A. Graziano, D. Caserta, I. Piva, G. Lo Monte, G. Bordi, F. Martini, M. Tognon, R. Marci


