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Abstract

stimulation and IUI.

Design: A prospective, randomized trial.

Objective: To assess the effect of GnRHa as luteal phase support in women undergoing controlled ovarian

Setting: Cytogenetic and Endoscopy Unit, Zagazig University Hospital.

Methods: Two hundred fourteen women either with unexplained or mild male factor infertility was planned to
contribute to this study. After exclusion 18 women, 196 couples were assigned into two groups: GnRHa (study group,
n = 98) were receiving Single dose of 0.1 mg of Triptorelin by SC injection 8 days after the insemination while non
GnRHa (the control group, n = 98) were not receiving injection as luteal phase support.

Results: Serum progesterone levels at 10 days after IUl was statistically significantly increased in the GnRHa
group than in non GnRHa group (p < 0.001), while, there were no significant differences between both groups in
serum Progesterone level before triggering and 7 days after insemination. Pregnancy rates per cycle were (18.94%

significant level.

for GnRHa and 17.39% for non GnRHa group respectively (P = 0.78).

Conclusions: Luteal phase GnRHa administration can increase the progesterone level and consequently the
luteal phase duration, with increase in the pregnancy rate in the GnRHa group but did not reaching the statistical

Keywords: GnRH agonist; Luteal phase support; IUL; Pregnancy
rate

Introduction

Corpus luteum produces progesterone (P) in response to human
chorionic gonadotropin (hCG) and luteinizing hormone (LH) [1].
Progesterone not only supports endometrial development but also
potentially maintains the embryo survival by changing the immune
system toward production of non-inflammatory T-helper (Th2)
cytokines [2]. Luteal phase deficiency is a common feature of cycles
resulting from follicular stimulation either with hMG alone or down-
regulated with a GnRHa and stimulated with hMG [3]. In stimulated
IUI cycles, the existence of LPD is still controversial [4,5].

Multifollicular ~development and supra-physiologic steroid
concentration may negatively affect LH secretion through a long-
loop mechanism. Disturbed LH secretion may induce LPD with
premature luteolysis, low progesterone level and a shortened luteal
phase [6,7]. Additionally, controlled ovarian stimulation (COS) may
accelerate endometrial maturation and impeding receptivity to embryo
implantation [8]. Therefore luteal phase support is a common practice
in infertility treatment to improve embryo implantation and clinical
pregnancy rates.

Different forms and doses of three therapeutic agents; hCG,
progesterone and oral estradiol (E2) were suggested as different options
for the luteal-phase support [3]. However, some data have suggested
that there is a beneficial effect of GnRHa in the luteal phase on ART
outcomes [9,10]. GnRHa could offer several advantages over existing
options: (i) Available nasal self-administration, compared to hCG
injections or multiple daily vaginal progesterone; (ii) The chance for
early diagnosis of pregnancy [10]. Therefore, the effects of GnRHa
administration in the luteal phase have been the focus of different
studies. Fauser et al. [11] illustrated that endogenous FSH and LH surge
induced by GnRHa is a physiological event with luteal phase steroid

concentration near to those of normal cycles. GnRHa receptors have
been described in the corpus luteum (CL) and human endometrium.
So, Tesarik et al. [9] reported that injection of a single dose of GnRHa
in the luteal phase was shown to increase pregnancy, implantation and
birth rates in recipients of donated oocytes suggesting a possible direct
effect of GnRHa on the embryo. The supposed mechanism of beneficial
effect of GnRHa in LPD is not clear. It was suggested that GnRHa can
preserve of the corpus luteum, directly affect the endometrium and
the embryo or by combination of these possibilities. Conversely, other
authors did not prove positive action from the injection of GnRHa in
the luteal phase [12,13]. In a meta-analysis carried by Oliveira et al. [14],
luteal-phase single-dose injection of GnRHa can increase implantation
rate and improve clinical outcomes after ICSL. In this study we aimed
to assess whether administration of GnRHa subcutaneously can
support the luteal phase without inducing desensitization in patients
undergoing controlled ovarian stimulation and IUTL

Material and Methods

This was a single-center, prospective, randomized, linked control
trial designed to verify the impact of luteal phase support with single
dose injection of GnRHa in improving the reproductive outcome
in stimulated IUIL After approval of the local ethics committee, the
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study was performed between December 2011and January 2014 at the
Cytogenetic and Endoscopy Unit, Zagazig University Hospital, Egypt.
Patients who selected to participate in this work gave their written
informed consent before starting. As regards sample size calculation,
two-sided significant level 95% with a power of 80% and the ratio of
study to control group is 1:1 was applied. According to 25.5% pregnancy
rate in the study group and 10% pregnancy rate in the control group as
reported by Razieh et al. [15], a minimum of 107 women were needed
in each group.

Two hundred fourteen stimulated cycles in 214 infertile women
either with unexplained or mild male factor infertility undergoing
stimulated TUT was planned to participate in this study. As expecting
5%-10% losses, 18 ladies were excluded as they do not reach the
optimum response and the cycles were canceled; (1) non responsive,
(2) spontaneous ovulation, (5) excessive number of follicles, (3) did
not follow treatment as advised, and (5) lost to follow-up. Lastly after
exclusion, 196 couples were involved with the following inclusion
criteria; female age was 18-37 years with patent both tubes, normal
hormonal profile and accepted semen analysis. Exclusion criteria were a
history of ovarian hyper stimulation syndrome (OHSS), endometriosis
poor response and previous ovarian surgery. Women with unexplained
infertility were diagnosed based on a normal semen analysis according
to WHO criteria, confirmed tubal patency and ovulatory menstrual
cycles based on mid-luteal progesterone levels or ultrasonic follicle
tracking. Mild male factor infertility is established when 2 or more
semen analyses have 1 or more variables below the 5th centile (as
defined by the WHO, 2010), therefore a sperm count more than 10
million per ml and sperm motility grade (a) and (b) more than 50% in
post- processing semen sample was mandatory.

All patients included in the study were subjected to complete history
taking and clinical examination. All cycles were gently stimulated after
baseline transvaginal ultrasonography (TVS). Ovulation stimulation
was done by using low dose step — up protocol begins on the 3rd to
the 5th day of the cycle [according to cycle length]. Starting with 751U
highly purified hMG (Merional; IBSA, Lugano, Switzerland) once daily
LM. After 7 days, TVS folliculometry was repeated every 2-3 days. The
dose of hMG tailored according to the response. Stimulation continued
until one to three follicles reached a mean diameter of 18 mm and the
endometrial thickness > 8 mm. Ovulation was triggered by hCG, 10.000
IU, IM (Choriomon, IBSA, Switzerland) administration and single IUI
was performed 36 hours later. Intra uterine insemination was done
using fresh semen obtained from the husband. All the samples were
prepared by swim-up technique. Sonographic evidence of ovulation
was change in the ultrasound measurement of the follicle size or the
follicle usually disappears from the ultrasound view completely.

Luteal-phase supplementation

At this stage women were divided randomly by using random table
(computer), software Open Epi version 3.21 into two groups; study
group (GnRHa) group and control (no GnRHa) group. Patients were
allocated to either group using the randomization mentioned while
allocation concealment concentrated on preventing selection and
confusing biases. In Study group; [98 women] single dose of 0.1 mg
Triptorelin, (Decapeptyl FERRING Pharmaceutical Pvt. Ltd, Mumbai,
India), was given by SC injection 8 days after the insemination, while in
the control group (98 women) no injection was used as LPS. Irrespective
of whether GnRHa was used as luteal-phase support or not, all women
were given vaginal progesterone suppositories 400 mg (Prontogest,
GMP Marcyrl) once daily starting at the day of the insemination and
continued for two weeks later when a pregnancy test was scheduled.

In this study, day 8 after insemination was selected to inject GnRHa
as this the expected time for implantation in TUT cycles which based
on a prior study carried by Tesarik et al. [9] in which they injected
GnRHa at the expected time of embryo implantation (6 days after
ICSI treatment). Ovulation was considered to have occurred when
circulating progesterone level is more than 10ng/ml. In both groups,
luteal phase length was calculated from 48hrs after the triggering up to
and includes the day before the onset of menstruation. Length < 11 days
was considered short luteal phase [16].

Hormone assays

The day of hCG injection was defined as luteal Day 0 (LDO0). Serum
Progesterone level were measured in all cases before triggering, 7 days
and 10 days after IUI (LDO, LD 9 and LD12). A biochemical pregnancy
was defined by a detection of plasma 3-hCG concentration >10 mIU/ml
two weeks after insemination. Pregnancy rate was defined as number of
patient with serum beta hCG 220 mIU/ml on day 14 after insemination
divided by the total number of patients. A clinical pregnancy was
defined as presence of an intrauterine gestational sac with a heartbeat 3
weeks after a positive hCG test.

Statistically analysis

Data of the study were checked, entered and analyzed by using
SPSS (Statistical Product and Service Solutions) version 19. Data were
expressed as number and percentage for qualitative variable such as
biochemical and clinical pregnancy. Chi-square (X2) test was used
to compare the proportions. Mean + SD for quantitative variables
for example duration of infertility, age, BMI, semen parameters and
stimulation characteristic. Comparison of quantitative variables
between the study and control groups was done using Student’s t-test. P
< 0.05 was considered statistically significant.

Results

Between December 2011 and January 2014, two hundred fourteen
women had been scheduled for IUT and had been invited to participate
in this study. Eighteen women were excluded because they did not
reach the optimum response. Finally, 196 women were enrolled and
randomized; ninety eight subjects were included in each group. All of
them received vaginal progesterone as routine luteal phase support and
GnRHa was added for the study group (Figure 1).

Table 1, comparing the epidemiological data between the studied
groups and demonstrating that there was no statistically significant
difference regarding mean age, duration of infertility, BMI, basal
hormonal profile as well as preprocessing semen parameters. Regarding

Number of couples Study Group [98] | Control Group [98] | T test | P value

Age / year 25.0+21 244 +30 162 0.1
Duration of infertility/year 462+1.6 49+1.0 146 | 0.14
BMI / kg m? 228+1.3 224 +16 192 0.06
Basal FSH level / U 6.1+1.7 58+ 1.1 146 0.14
LH/IU 6.0+0.7 58+0.8 1.86 | 0.06
TSH/IU 2.33+0.82 243+0.24 1.15  0.25
Prolactin ng/mL 13.62+4.0 125+45 1.84  0.06
Pre-processing semen

parameters

Count (mil/mL) 29.1+£59 30.0+4.0 1.39  0.17
Motility (%) 45.0+5.1 44.0+4.9 141 0.16

BMI = Body Mass Index; FSH = Follicular Stimulating Hormone; TSH = Thyroid-
Stimulating Hormone; LH = Luteinizing Hormone

Table 1: Demographic data of patients undergoing treatment with (study group) or
without (control group) luteal phase GnRHa support.
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Figure 1: Consolidated standards of reporting trial statement flow diagram.

Stimulation characteristics Study Group  Control Group t

[98] [98] test
Total dose of hMG (IU) 750 £37.5 7375+75 1.47
Duration of stimulation /day 10.1 £1.05 10413 1.77
Total number of follicles 2.96+0.8 3.1+0.9 1.15
Mean follicles diameter (mm) 194 +£1.5 19.0+£1.8 1.69
Endometrial thickness/mm 9.1+1.0 93+0.7 1.62
Post-processing semen
parameter
Count / mil / ml 21.97 £2.71 227+26 1.92
Motility (%) 38.7+5 40.1+5.5 1.73

Table 2: Stimulation characteristics of both studied groups.

Study group
Number of couples after 15t exclusion [98]
Serum progesterone (ng/ml) before hCG * 090+ 0.3
Number of couples after 2" exclusion [95]
Serum progesterone (ng/ml)
Day 7 after IUI (LD9)** 13315
Day 10 after IUI (LD12)** 38+55
Luteal phase length (days) 146+15
Biochemical pregnancy (cycle)
Clinical Pregnancy / (cycle) 20/95 (21.05%)

18/95 (18.94%)
*hCG = Human Chorionic Gonadotropin; **LD = Luteal Day

P
Value

0.14
0.08
0.25
0.09
0.1

0.06
0.08

stimulation characteristic; total dose of hMG, period of stimulation,
mean follicles diameters, as well as total follicles number also post
processing semen parameter were similar in both groups (Table 2).
As regards circulating level of progesterone, there was no statistically
significant difference between both groups either before hCG injection
(LDO) or 7 days after insemination [LD9]. However, serum progesterone
level 10 after insemination [LD12] was higher in the study group than
in the control group (38 £ 5.5 vs. 26 + 2.5) respectively p < 0.001 which
is statistically highly significant. As regards cycle outcome, there was no
statistically significant differences in luteal phase length, biochemical
and clinical Pregnancy (Table 3).

Discussion

Normal corpus luteum function requires optimal follicular growth,
adequate LH surge, luteinized granulosa cells and continuous stimulant
LH pulses. Corpus luteum secretes P that causes secretory changes of the
endometrium and accordingly increases the chance of the implantation
[7]. Damaged CL leading to deficient luteal phase, harmful effect on
oocytes, embryo and endometrium quality, which have been suggested
as possible causes of the low pregnancy rate [17]. Single dose injection
of GnRH a in the luteal phase was also associated with an increase in
implantation, pregnancy and birth rate in recipient women of donated
eggs in whom corpus luteum was absence suggesting direct effect of
GnRH a on the embryo [9].

Pituitary inducing desensitization by GnRH agonist is depending
on the extent and the dose of exposure. Possibly low dose and short
acting GnRHa may actually sustain its stimulatory effect and thus
restore serum LH levels in favor of maintaining P and E2 levels to
support the luteal phase [18]. For this reason in this study, only single
dose of GnRHa was used as LPS to induce near-maximal LH level
during the luteal phase.

This prospective randomized study was performed to evaluate the
effects of GnRHa administration as a single dose [0.1 mg Triptorelin] 8
days after IUI on luteal-phase characteristics and clinical outcomes. The
observation showed that there was an increase in serum progesterone
level on LD12 in the study group as compared to the controlled group,
the difference was seen and it was statistically highly significant (38 +
5.5 vs. 26 = 2.5, P < 0.001), respectively. This significantly increase in
the progesterone level in GnRHa group and consequently the luteal
phase duration increase the pregnancy rate in the GnRHa group but
this increase did not reaching the statistical significant level. A single-
blinded clinical trial study conducted by Bibi et al. [19] to evaluate
the efficacy of luteal phase support with intra vaginal local synthetic
progesterone in stimulated IUT cycles, they conclude that there were
increasing in progesterone level and prolonged luteal phase, but does
not affect success rate in terms of achieving pregnancy. This similarities

Control group t test P value
[98]
0.85+0.3 1.16 0.24
[92]
13.1+1.8 0.82 0.41
26+25 9.05 <0.001
142+1.8 1.69 0.09
18/92 (19.56%) x?=[0.06] 0.8
16/92 (17.39%) x?=1[0.08] 0.78

Table 3: Luteal-phase characteristics and outcome in both groups.
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and differences between these and our results may be attributed to
different method used to increase progesterone level either by GnRHa
or direct intra vaginal cyclogest application. On the other hand, Erdem
et al. [4] found that LPS with vaginal P positively affects the success of
stimulated IUT cycles in women with unexplained infertility.

In stimulated IUI cycles, multiples follicles and corpora lutea
secrete large amounts of E2, P and inhibin A which characterized by
a temporary rise. These temporary increases suppress the levels of LH
and FSH to very low level [20], which manifested by low P levels and /or
a short luteal phase [21]. Fauser et al. [11] showed that GnRHa induce
endogenous FSH and LH surge with physiological luteal phase steroid
concentration near to those of normal cycles. So a trial to improve the
cycle’s outcome through increase luteal phase P and E2 concentration
close to normal level was the desired objective of this study.

Regarding cycle outcome, the biochemical and clinical pregnancy
rate were higher in the GnRHa group than in the non GnRHa group
(21.05% vs. 19.56%) for the former and (18.94% vs. 17.39%) for the
later respectively. The difference was seen but it was not reaching
statistically significant level. These results are in agreement with those
obtained by Tesarik et al. [22] who described a significant improvement
in ICSI cycles outcomes with the similar protocol of single- dose
GnRHa administration 6 days after ICSI. This improvement
includes implantation and live birth rates as well as in serum P luteal
concentrations in both GnRH agonist- and GnRH antagonist treated
protocols, suggesting combined beneficial effects on the corpus luteum
and on the embryo. Additionally, other studies suggest that the GnRHa
could perhaps have a positive effect through its action on the embryo
and/or the endometrium. Tesarik et al. [9] showed that there was no
increase in miscarriage rates with an improvement in implantation and
twin pregnancy rates in recipients of donated eggs who underwent a
single dose of GnRHa (0.1 mg of Triptorelin) 6 days after ICSI, compared
with placebo. That finding would support the possible positive effects of
GnRHa on the embryo and/or the endometrium.

Concerning the embryo, some reports have revealed that GnRH
and GnRHa stimulate placental hCG production in vivo [23] and in
vitro [24]. Tesarik et al. [22] observed that in women who achieved
pregnancy after using triptorelin as LPS in ICSI program, there was an
increased secretion of luteal serum hCG by early-implanting embryos
and so, improve their implantation potential.

While some studies demonstrated that using GnRHa as luteal phase
adjuvant was found to be beneficial [9,22], other studies did not found
any significant positive effect either in IUI cycles [25] or ICSI cycles
[13]. On the other hand, a meta-analysis carried by Oliveira et al. [14]
reveal that single-dose GnRHa in the luteal phase can improve clinical
outcomes after ICSI. However, with considering the heterogeneity
of the included trials, it seems early to advise the use of GnRH-a in
the luteal phase. A study carried by Bellver et al. [25] in which three
hundred forty-four women undergoing IUI due to mild to moderate
male factor. The women were assigned to two groups: Study group,
n = 172 were selected for receiving a single s.c injection of 0.1 mg
triptorelin 8 days after hCG administration and control group, n =
172 for receiving solvent only. The authors conclude that injection of
GnRHa at the time of implantation does not improve pregnancy rate
of IUI cycle. Additionally, a study carried by Ata et al. [13], in which
570 women divided randomly to receive single-dose of 0.1 mg of
triptorelin versus placebo 6 days after ICSI in women stimulated with a
long GnRHa protocol. They did not find any variations in implantation,
clinical pregnancy or multiple pregnancy rates. Another study carried
by Kyrou et al. [26] in which 400 IUI cycles was performed, they found
that there was no significant difference in cases with and without luteal

support, with micronized progesterone. The discrepancy in their results
can be attributed to the differences in types of luteal phase support,
study population, protocol of ovulation induction.

Van der Linden et al. [27] made seven different comparisons
to collect a complete over view of different methods of luteal phase
support. They conclude that progesterone is associated with high
ongoing pregnancy and birth rate than placebo. Moreover use of one or
two doses of GnRH in addition to the progesterone is associated with
higher ongoing pregnancy and live birth rates than progesterone alone.
In a systematic review carried by Kyrou et al. [28] to detect whether
the addition of GnRHa for luteal phase support in IVF / ICSI cycles
increase the probability of live birth and they conclude that addition of
GnRHa in the luteal phase significantly enhance the probability of live
birth rates.

Conclusion

We conclude that even though administration of GnRHa can increase
the progesterone level and consequently the duration of luteal phase,
the pregnancy rate increase in the GnRHa group but did not reaching
the statistical significant level. Definitely there is a need for additional
randomized controlled trials to prove the true clinical benefit of luteal
phase GnRHa administration before its inclusion established into daily
clinical practice to avoid unexpected and undesirable side-effects [29].

Acknowledgements

The authors thank the clinical and para-clinical staff of cytogentic unit, Zagazig
university Hospital for their help and supports in the preparation of this manuscript.

References

1. Blacker CM, Ginsburg KA, Leach RE, Randolph J, Moghissi KS (1997)
Unexplained infertility: Evaluation of luteal phase; result of the national centre
for infertility research at Michigan. Fertil Steril 67: 437-442.

2. Druckmann R, Druckmann MA (2005) Progesterone and the immunology of
pregnancy. J Steroid Biochem Mol Biol 97: 389-396.

3. Pritts EA, Atwood AK (2002) Luteal phase support in infertility treatment: A
meta-analysis of the randomized trials. Hum Reprod 17: 2287-2299.

4. ErdemA, Erdem M, Atmaca S, Guler | (2009) Impact of luteal phase support on
pregnancy rates in intrauterine insemination cycles: A prospective randomized
study. Fertil Steril 91: 2508-2513.

5. Ozornek MH, Ozay A, Ergin E, et al. (2008) Any need of luteal phase support in
1UI cycles. Fertil Steril 90 Suppl: s415.

6. Fauser BC, Devroey P (2003) Reproductive biology and IVF: Ovarian
stimulation and luteal phase consequences. Trends Endocrinol Metab 14: 236-
242.

7. TavaniotouA, Albano C, Smitz J, Devroey P (2002) Impact of ovarian stimulation
on corpus luteum function and embryonic implantation. J Reprod Immunol 55:
123-130.

8. Devroey P, Bourgain C, Macklon NS, Fauser BC (2004) Reproductive biology
and IVF: Ovarian stimulation and endometrial receptivity. Trends Endocrinol
Metab 15: 84-90.

9. Tesarik J, Hazout A, Mendoza C (2004) Enhancement of embryo developmental
potential by a single administration of GnRH agonist at the time of implantation.
Hum Reprod 19: 1176-1180.

10. Pirard C, Donnez J, Loumaye E (2005) GnRH agonist as novel luteal support:
Results of a randomized, parallel group, feasibility study using intranasal
administration of buserelin. Hum Reprod 20: 1798-1804.

11. Fauser BC, de Jong D, Olivennes F, Wramsby H, Tay C, et al. (2002) Endocrine
profiles after triggering of final oocyte maturation with GnRH agonist after co-
treatment with the GnRH antagonist ganirelix during ovarian hyper stimulation
for in vitro fertilization. J Clin Endocrinol Metab 87: 709-715.

12. Ata B, Urman B (2010) Single dose GnRH agonist administration in the luteal
phase of assisted reproduction cycles: is the effect dependent on the type of
GnRH analogue used for pituitary suppression? Reprod Biomed Online 20:
165-166.

JFIV Reprod Med Genet
ISSN: 2375-4508 JFIV, an open access journal

Volume 3 ¢ Issue 3 + 1000152


http://dx.doi.org/10.4172/2375-4508.1000148
http://www.ncbi.nlm.nih.gov/pubmed/9091327
http://www.ncbi.nlm.nih.gov/pubmed/9091327
http://www.ncbi.nlm.nih.gov/pubmed/9091327
http://www.ncbi.nlm.nih.gov/pubmed/16198558
http://www.ncbi.nlm.nih.gov/pubmed/16198558
http://www.ncbi.nlm.nih.gov/pubmed/12202415
http://www.ncbi.nlm.nih.gov/pubmed/12202415
http://www.ncbi.nlm.nih.gov/pubmed/18692788
http://www.ncbi.nlm.nih.gov/pubmed/18692788
http://www.ncbi.nlm.nih.gov/pubmed/18692788
http://www.fertstert.org/article/S0015-0282%2808%2902897-5/abstract
http://www.fertstert.org/article/S0015-0282%2808%2902897-5/abstract
http://www.ncbi.nlm.nih.gov/pubmed/12826330
http://www.ncbi.nlm.nih.gov/pubmed/12826330
http://www.ncbi.nlm.nih.gov/pubmed/12826330
http://www.ncbi.nlm.nih.gov/pubmed/12062827
http://www.ncbi.nlm.nih.gov/pubmed/12062827
http://www.ncbi.nlm.nih.gov/pubmed/12062827
http://www.ncbi.nlm.nih.gov/pubmed/15036255
http://www.ncbi.nlm.nih.gov/pubmed/15036255
http://www.ncbi.nlm.nih.gov/pubmed/15036255
http://www.ncbi.nlm.nih.gov/pubmed/15070873
http://www.ncbi.nlm.nih.gov/pubmed/15070873
http://www.ncbi.nlm.nih.gov/pubmed/15070873
http://www.ncbi.nlm.nih.gov/pubmed/15890740
http://www.ncbi.nlm.nih.gov/pubmed/15890740
http://www.ncbi.nlm.nih.gov/pubmed/15890740
http://www.ncbi.nlm.nih.gov/pubmed/11836309
http://www.ncbi.nlm.nih.gov/pubmed/11836309
http://www.ncbi.nlm.nih.gov/pubmed/11836309
http://www.ncbi.nlm.nih.gov/pubmed/11836309
http://www.ncbi.nlm.nih.gov/pubmed/20159003
http://www.ncbi.nlm.nih.gov/pubmed/20159003
http://www.ncbi.nlm.nih.gov/pubmed/20159003
http://www.ncbi.nlm.nih.gov/pubmed/20159003

Citation: Soliman BS (2015) Impact of Luteal Phase Injection by Single Dose Gonadotropin-Releasing Hormone Agonist in Women Undergoing Intra
Uterine Insemination. JFIV Reprod Med Genet 3: 152. doi:10.4172/2375-4508.1000152

Page 5 of 5

20.

21.

.Ata B, Yakin K, Balaban B, Urman B (2008) GnRH agonist protocol

administration in the luteal phase in ICSI-ET cycles stimulated with the long
GnRH agonist protocol: a randomized, controlled double blind study. Hum
Reprod 23: 668-673.

. Oliveira JA, Baruffi R, Petersen CG, Mauri AL, Cavagna M, et al. (2010)

Administration of single-dose GnRH agonist in the luteal phase in ICSI cycles:
a meta-analysis. Reprod Biol Endocrinol 8: 107.

.Razieh DF, Maryam AR, Nasim T (2009) Beneficial effect of luteal-phase

gonadotropin-releasing hormone agonist administration on implantation rate
after intra cytoplasmic sperm injection. Taiwan J Obstet Gynecol 48: 245-248.

. Lenton EA, Landgren BM, Sexton L (1984) Normal variation in the length of the

luteal phase of the menstrual cycle: Identification of the short luteal phase. Br J
Obstet Gynaecol 91: 685-689.

. Kolibianakis EM, Schultze Mosgau A, Schroer A, van Steirteghem A, Devroey

P, et al. (2005) A lower on-going pregnancy rate can be expected when GnRH
agonist is used for triggering final oocyte maturation instead of HCG in patients
undergoing IVF with GnRH antagonists. Hum Reprod 20: 2887-2892

. Pirard C, Donnez J, Loumaye E (2006) GnRH agonist as luteal phase support

in assisted reproduction technique cycles: Results of a pilot study. Hum Reprod
21: 1894-1900.

. Aali BS, Ebrahimipour S, Medhdizadeh S3 (2013) The effectiveness of luteal

phase support with cyclogest in ovarian stimulated intra uterine insemination
cycles: A randomized controlled trial. Iran J Reprod Med 11: 309-314.

DiLuigi AJ, Nulsen JC (2007) Effects of gonadotropin-releasing hormone
agonists and antagonists on luteal function. Curr Opin Obstet Gynecol 19: 258-
265.

Abu-Heija AT, Fleming R, Yates RW, Coutts JR (1995) Pregnancy outcome
following exposure to gonadotrophin-releasing hormone analogue during
early pregnancy: Comparisons in patients with normal or elevated luteinizing
hormone. Hum Reprod 10: 3317-3319.

22.

2

w

24,

2

[}

26.

27.

28.

2

[(e]

Tesarik J, Hazout A, Mendoza-Tesarik R, Mendoza N, Mendoza C (2006)
Beneficial effect of luteal-phase GnRH agonist administration on embryo
implantation after ICSI in both GnRH agonist- and antagonist treated ovarian
stimulation cycles. Hum Reprod 21: 2572-2579.

. Siler-Khodr TM, Smikle CB, Sorem KA, Grayson MA, Spencer DK, et al. (1997)

Effect of excessive GnRH-binding substance on circulating maternal hCG in
human pregnancy. Early Pregnancy 3: 10-14.

Barnea ER, Kaplan M, Naor Z (1991) Comparative stimulatory effect of
gonadotrophin releasing hormone (GnRH) and GnRH antagonist upon pulsatile
human chorionic gonadotropin secretion in super fused placental explants:
Reversible inhibition by a GnRH antagonist. Hum Reprod 6: 1063-1069.

. Bellver J, Labarta E, Bosch E, Melo MA, Vidal C, et al. (2010) GnRH agonist

administration at the time of implantation does not improve pregnancy outcome
in intrauterine insemination cycles: A randomized controlled trial. Fertil Steril
94: 1065-1071.

Kyrou D, Fatemi HM, Tournaye H, Devroey P (2010) Luteal phase support
in normo-ovulatory women stimulated with clomiphene citrate for intrauterine
insemination: Need or habit? Hum Reprod 25: 2501-2506.

Van der Linden M, Buckingham K, Farquhar C, Kremer JA, Metwally M (2015)
Luteal phase support for assisted reproduction cycles. Cochrane Database
Syst Rev 5: CD009154.

Kyrou D, Kolibianakis EM, Fatemi HM, Tarlatzi TB, Devroey P, et al. (2011)
Increased live birth rates with GnRH agonist addition for luteal phase support in
ICSI IVF cycles: A systematic review and meta-analysis. Hum Reprod Update
17: 734-740.

. Bouckaert Y, Robert F, Englert Y, De Backer D, De Vuyst P, et al. (2004)

Acute eosinophilic pneumonia associated with intramuscular administration of
progesterone as luteal phase support after IVF: Case report. Hum Reprod 19:
1806-1810.

JFIV Reprod Med Genet
ISSN: 2375-4508 JFIV, an open access journal

Volume 3 ¢ Issue 3 + 1000152


http://dx.doi.org/10.4172/2375-4508.1000148
http://www.ncbi.nlm.nih.gov/pubmed/18192671
http://www.ncbi.nlm.nih.gov/pubmed/18192671
http://www.ncbi.nlm.nih.gov/pubmed/18192671
http://www.ncbi.nlm.nih.gov/pubmed/18192671
http://www.ncbi.nlm.nih.gov/pubmed/20825643
http://www.ncbi.nlm.nih.gov/pubmed/20825643
http://www.ncbi.nlm.nih.gov/pubmed/20825643
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/6743610
http://www.ncbi.nlm.nih.gov/pubmed/6743610
http://www.ncbi.nlm.nih.gov/pubmed/6743610
http://www.ncbi.nlm.nih.gov/pubmed/15979994
http://www.ncbi.nlm.nih.gov/pubmed/15979994
http://www.ncbi.nlm.nih.gov/pubmed/15979994
http://www.ncbi.nlm.nih.gov/pubmed/15979994
http://www.ncbi.nlm.nih.gov/pubmed/16556673
http://www.ncbi.nlm.nih.gov/pubmed/16556673
http://www.ncbi.nlm.nih.gov/pubmed/16556673
http://www.ncbi.nlm.nih.gov/pubmed/24639761
http://www.ncbi.nlm.nih.gov/pubmed/24639761
http://www.ncbi.nlm.nih.gov/pubmed/24639761
http://www.ncbi.nlm.nih.gov/pubmed/17495643
http://www.ncbi.nlm.nih.gov/pubmed/17495643
http://www.ncbi.nlm.nih.gov/pubmed/17495643
http://www.ncbi.nlm.nih.gov/pubmed/8822466
http://www.ncbi.nlm.nih.gov/pubmed/8822466
http://www.ncbi.nlm.nih.gov/pubmed/8822466
http://www.ncbi.nlm.nih.gov/pubmed/8822466
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/16926261
http://www.ncbi.nlm.nih.gov/pubmed/9265553
http://www.ncbi.nlm.nih.gov/pubmed/9265553
http://www.ncbi.nlm.nih.gov/pubmed/9265553
http://www.ncbi.nlm.nih.gov/pubmed/1806562
http://www.ncbi.nlm.nih.gov/pubmed/1806562
http://www.ncbi.nlm.nih.gov/pubmed/1806562
http://www.ncbi.nlm.nih.gov/pubmed/1806562
http://www.ncbi.nlm.nih.gov/pubmed/19501354
http://www.ncbi.nlm.nih.gov/pubmed/19501354
http://www.ncbi.nlm.nih.gov/pubmed/19501354
http://www.ncbi.nlm.nih.gov/pubmed/19501354
http://www.ncbi.nlm.nih.gov/pubmed/20719809
http://www.ncbi.nlm.nih.gov/pubmed/20719809
http://www.ncbi.nlm.nih.gov/pubmed/20719809
http://www.ncbi.nlm.nih.gov/pubmed/21975790
http://www.ncbi.nlm.nih.gov/pubmed/21975790
http://www.ncbi.nlm.nih.gov/pubmed/21975790
http://www.ncbi.nlm.nih.gov/pubmed/21733980
http://www.ncbi.nlm.nih.gov/pubmed/21733980
http://www.ncbi.nlm.nih.gov/pubmed/21733980
http://www.ncbi.nlm.nih.gov/pubmed/21733980
http://www.ncbi.nlm.nih.gov/pubmed/15218001
http://www.ncbi.nlm.nih.gov/pubmed/15218001
http://www.ncbi.nlm.nih.gov/pubmed/15218001
http://www.ncbi.nlm.nih.gov/pubmed/15218001

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Material and Methods  
	Luteal-phase supplementation  
	Hormone assays 
	Statistically analysis 

	Results
	Discussion
	Conclusion
	Acknowledgements
	Table 1
	Table 2
	Table 3
	Figure 1
	References

