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Introduction

The use of gonadotropin-releasing hormone 
agonist (GnRHa) for ovulation triggering is an in-
triguing strategy in the reproductive field1,3. The 
main advantage consists in a significant reduction 
in ovarian hyperstimulation syndrome (OHSS), 
which is a common complication of human cho-
rionic gonadotropin (hCG) administration. Gn-
RHa has a shorter half-life and, at the same time, 
is able to induce oocyte maturation through the 
“flare up” effect. GnRHa is also able to induce a 
more physiological ovulation by increasing both 
FSH and LH levels4, and fewer patients experi-
ence discomfort, reduced ovarian volume, ascites 
and abdominal pain5,6.

On the other hand, a recent meta-analysis7 con-
cluded that this kind of strategy may be associat-
ed with lower pregnancy rates, live birth rates and 
higher incidence of miscarriage. These negative 
effects are not observed in donor-recipient cycles7.

The negative impact on IVF has raised many 
doubts regarding the use of GnRHa for ovula-
tion triggering in assisted reproductive technol-
ogy (ART). The abnormal luteal phase induced 
by GnRHa is believed to be the most important 
physiopathological reason for impaired ovarian 
response. Specifically, GnRHa is able to induce 
a LH surge that lasts only 24-36h8 – not adequate 
for appropriate luteal support6.

In order to ameliorate luteal phase support, 
several strategies have been proposed9 with sat-
isfactory results even in women not at risk of de-
veloping OHSS4.

Nonetheless, there is no consensus on the optimal 
luteal phase support protocol5. For instance, some 
authors9,10 have suggested that progesterone route 
could be of importance in women triggered with 
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GnRHa to adequately sustain corpus luteum activ-
ity. However, few trials have addressed this issue.

A retrospective observational study was car-
ried out with the aim of evaluating the effect of 
luteal phase support with intramuscular proges-
terone in normoresponder women triggered with 
GnRHa.

Patients and Methods

From January 2014 to December 2015 we 
ret-rospectively analyzed only normogonado-
tropic normoresponder Caucasian women. The 
following inclusion criteria were adopted: age be-
tween 21-44 years, body mass index (BMI) 18-40 
kg/m2, FSH < 10 UI/L. We excluded patients with 
endocrine inflammatory disorders, immune dis-
orders and uterine malformations.

All patients underwent GnRH antagonist cycle 
with exogenous gonadotropin, using individualized 
starting dosages according to BMI, age and baseline 
hormonal characteristics11,12. The ovarian response 
was monitored by ultrasound examination and the 
dose was adjusted on the basis of response.

Ovarian maturation was induced with GnRHa 
in the study group (Ferring S.P.A., Milan, Italy) 
and with hCG in the control group (Gonasi HP; 
IBSA Farmaceutici Italia Srl, Lodi, Italy) when at 
least three follicles reached a mean diameter of 17 
mm at the dosage of 10.000 UI and 0.2 mg. Oo-
cytes were retrieved 35 h after ovulation induction.

When GnRha was adopted for ovarian trigger-
ing, modified luteal phase support was provided 
with hCG 1500 IU i.m. at the time of oocyte re-
trieval plus estradiol valerate (Progynova Bayer 
S.p.A. Milan, Italy) 4 mg per day and intramuscu-
lar injection of progesterone 50 mg per day (IBSA 
Farmaceutici Italia S.r.l., Lodi, Italy). In the hCG 
group, luteal phase support was provided vaginal-
ly in the form of 400 mg micronized progesterone 
(Prometrium; Rottapharm S.p.A., Milan, Italy).

Signed written informed consent was obtained 
from all participants, who also consented to the 
anonymous processing of their personal data.

A biochemical pregnancy was defined as a pos-
itive bhCG concentration test and ongoing preg-
nancy by direct visualization of gestation sac by 
ultrasound.

The primary outcome of this study was the on-
going pregnancy rate. The secondary outcomes 
were: the number of oocytes retrieved, the num-
ber of mature oocytes, the implantation rate and 
the ongoing pregnancy rate.

Statistical Analysis
Results were analyzed using the statistical 

package SPSS 22 for Windows (SPSS IBM, USA).
Student’s t-test was used to compare con-tin-

uous variables while the χ2-test was adopted to 
compare categorical data. Continuous data were 
expressed as mean ± standard deviation. Categor-
ical data were expressed as percentages. A p-val-
ue < 0.05 was considered statistically significant.

Results

A total of 200 consecutive women were in-
cluded: Group A consisted of 100 patients who 
underwent GnRHa at the time of triggering; 
Group B of 100 women served as the control 
group, in which hCG was adopted for follicle 
maturation (n = 100). No difference with respect 
to age, BMI, FSH and estradiol baseline levels 
and infertility diagnosis were observed between 
groups (Table I). The duration of ovarian stim-
ulation, the total amount of exogenous FSH and 
the stimulation duration were all comparable be-
tween groups (Table II). The number of follicles 
observed at the time of triggering did not differ 
between groups (Table II).

An increased number of retrieved oocytes (8.1 ± 
3.3 versus 6.8 ± 3.5, p = 0.009) and mature oocytes 
(5.8 ± 2.6 versus 5.1 ± 2.7, p = 0.03) was detected 
in Group A compared with Group B. Nonetheless, 
the implantation rate, biochemical pregnancy rate 
and ongoing pregnancy rate were similar in the two 
groups (Table I).

Discussion

Our study has provided further evidence 
showing that ovulation maturation induced 
by GnRHa triggering has a positive effect in 
terms of number of oocytes retrieved and ma-
ture oocytes. Moreover, satisfactory pregnancy, 
implantation and ongoing pregnancy rates were 
observed in the study group (Table II). The hy-
pothesis that GnRHa triggering may improve 
the number of mature oocytes has been advo-
cated since 2005l; however, conflicting results 
have been reported9,13. The phenomenon was 
attributed to the release of a more physiologi-
cal surge of gonadotropins, containing not only 
LH as hCG, but also FSH. Particularly the FSH 
surge seems to have an effect on oocyte matu-
rationprocesses14.
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In a study including 122 women randomized 
to receive 10000 IU hCG or 0.5 mg of buserelin, 
the GnRHa group developed a higher number of 
mature oocytes, but had a lower pregnancy rate1. 
A significant impact on oocyte maturation was 
also reported by Reddy et al15 and Otkay et al16 in 
patients with breast cancer undergoing COS for 
fertility preservation with an aromatase inhibitor. 
In line with our results are findings from Lin et 
al17, who adopted a dual trigger with 250 mg of 
recombinant hCG plus 0.2 mg of triptorelin. Spe-
cifically, the authors observed significantly higher 
pregnancy and live birth rates in the “dual trigger” 
group compared with the standard hCG trigger.

Our findings are consistent with Lin et al17 

in terms of number of oocytes retrieved and of 
mature oocytes. However, we did not detect any 

difference with respect to implantation rate and 
ongoing pregnancy rate. Although GnRHa may 
ameliorate the quality of oocytes, the impaired 
luteal phase support associated with this approach 
should be avoided. Specifically, in our study, we 
adopted modified luteal phase support according 
to Humaidan et al18 with a low adjuvant dose 
of hCG at the time of oocyte retrieval. Instead 
of vaginal administration, we used intramuscular 
injections of progesterone. Although the route of 
progesterone administration does not seem to in-
fluence reproductive outcome in standard IVF, the 
effect may be different in patients triggered with 
GnRHa.

Some authors9 have claimed that the use of in-
tramuscular progesterone may be important for a 
successful intensive luteal phase in this subgroup 

Table I. Basal characteristics. 

	 Group A	 Group B
	 (n = 100)	 (n = 100)	 p-value

Age (years)	 32.8 ± 4.9	 33.9± 4.3	 NS
BMI kg/m2	 24.2 ± 6.2	 24.7 ± 6.2	 NS
FSH (UI/L)	 5.9 ± 2.4	 6.4 ± 2.4	 NS
Basal estradiol (pg/ml)	 70.9 ± 80.3	 74.3 ± 106.2	 NS
Infertility causes (%)			 
Ovulation disorders 	 16%	 15%	 NS
Male	 37%	 48%	 NS
Tubal	 9%	 10%	 NS
Unexplained	 23%	 17%	 NS
Others	 15%	 10%	 NS

Continuous data are expressed in mean ± standard deviation; Categorical data are expressed in percentage %; BMI: body mass 
index; FSH: follicle stimulating hormone; NS: no statistical significance.

Table II. Ovarian stimulation outcome. 

	 Group A	 Group B
	 (n = 100)	 (n = 100)	 p-value

Total FSH dosage	 1126.6 ± 744.9	 1268.7 ± 958.7	 NS
Duration of stimulation (n. day)	 9.1 ± 2.5	 9.2 ± 1.7	 NS
N. follicles day of triggering <15 mm	 9.1 ± 3.1	 8.5 ± 3.8	 NS
Estradiol day 5 (pg/ml)	 464.8 ± 368.9	 427.6 ± 275.7	 NS
Estradiol day 8 (pg/ml)	 1068.2 ± 692.6	 907.5 ± 492.1	 NS
Estradiol peak (pg/ml)	 1630.7 ± 862.7	 1385.4 ± 997.1	 NS
N. oocytes retrieved	 8.1 ± 3.3	 6.8 ± 3.5 	 0.009
N. mature oocytes 	 5.8 ± 2.6	 5.1 ± 2.7	 0.03
N. embryo transferred	 2.04 ± 0.57	 2.13 ± 0.59	 NS
Implantation rate 	 20.9%	 15.3%	 NS
Biochemical pregnancy	 39%	 35%	 NS
Ongoing pregnancy rate	 27%	 23%	 NS

Continuous data are expressed in mean ± standard deviation; Categorical data are expressed in percentage %; FSH: follicle stim-
ulating hormone; NS: no statistical significance.
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of women. To date, we still do not know which 
progesterone route is preferable. The use of intra-
muscular progesterone for luteal phase support 
has already been adopted in women at high risk 
of OHSS syndrome13,19,20. To our knowledge, this 
is the first study where the use of intramuscular 
progesterone was adopted in normal responder 
women triggered with GnRHa with a positive 
trend regarding the ongoing pregnancy rate and 
implantation rate in the GnRHa triggered group. 
The trend did not reach statistical significance 
(Table II).

Nonetheless, larger randomized trials are re-
quired to clarify whether the route of proges-
terone administration is of importance in this 
group of patients. Optimal luteal phase support 
in GnRHa triggered women is still a matter of 
debate and there is no clear consensus on dosage 
and timing.

Hopefully, a specific model will be designed 
with the aim of providing tailored luteal phase 
support based on individual profiles9. For in-
stance, the administration of hCG might not be 
indicated, when the ovarian response is excessive 
in terms of number of follicles or estradiol peak.

Conclusions

According to our findings, the GnRHa trigger-
ing strategy may be a valuable alternative even in 
women not at risk of developing OHSS, as long 
as adequate luteal phase support is provided. Fur-
thermore, luteal phase support using intramuscu-
lar progesterone is associated with higher preg-
nancy and ongoing pregnancy rates than standard 
hCG triggering.
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