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ABSTRACT
Objectives: Luteal phase support with gonadotropin-releasing hormone agonist (GnRH-a) has been considered in terms of 
its potential beneficial effects on in vitro fertilisation (IVF) cycles. In our study, we assessed the effectiveness of single-dose 
GnRH-a administration in dual-triggered cycles on pregnancy outcomes. 

Material and methods: Eighty women who underwent intra cytoplasmic sperm injection (ICSI) cycle and had fresh 
blastocyst transfer were divided into two groups in terms of luteal phase support. The study group (Group A) consisted of 
patients (n = 40) who received a single-dose GnRH-a injection (0.1 mg of triptorelin acetate) subcutaneously 6 days after 
oocyte retrieval in addition to 600 mg daily of micronised progesterone, and the control group (Group B) comprised of 
patients (n = 40) taking 600 mg micronised progesterone daily from the first day after oocyte retrieval. GnRH-a and hu-
man chorionic gonadotropin (hCG; dual trigger) were administered to all patients. Comparison of the clinical pregnancy 
and live birth rates was our main goal.

Results: There was no significant difference between the two groups in terms of β-hCG positivity rates, clinical pregnancy 
rates and live birth rates (p value for beta-hCG = 0.25, clinical pregnancy = 0.80, live birth = 0.45).

Conclusions: Our study demonstrated that in dual triggered cycles administration of a single dose of GnRH-a on the trans-
fer day of a single blastocyst in addition to routine luteal phase support with progesterone does not statistically increase 
implantation, clinical pregnancy or live birth rates.
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INTRODUCTION
In artificial reproductive technology (ART) cycles, luteal 

phase deficiency is a common problem that may affect in 
vitro fertilisation (IVF) success. The ideal method of luteal 
phase supplementation remains controversial; thus, various 
regimens have been implemented1. Basically, synthetic or 
natural forms of progesterone have been administered via 
different routes. Furthermore, human chorionic gonadotro-
pin (hCG), which has both a similar molecular structure and 
physiological effects to luteinising hormone (LH), has been 
implemented [1]. Finally, many studies illustrating the effec-
tiveness of GnRH-a use have been reported in the literature 

and data from recently published articles have suggested 
the beneficial effects of GnRH-a administration in terms of 
luteal phase support in IVF cycles [1, 2]. However, there is no 
consensus on the best luteal phase regimen. On the other 
hand, dual trigger using hCG and GnRH-a together has been 
demonstrated to have better IVF outcomes in several studies 
for both normal and poor responder patients.

Objectives
We aimed to evaluate the effects of additional sin-

gle-dose GnRH-a administration to progesterone use in 

dual triggered cycles.
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MATERIAL AND METHODS
Patient population

We conducted a retrospective study at the University of 
Health Sciences, Tepecik Training and Research Hospital IVF 
Centre between May 2018 and November 2020. The medical 
records of 396 infertile patients with unexplained infertility 
and low ovarian reserves were examined. 

Eighty patients were enrolled in the study. Among these 
patients, 40 who had their first IVF trial, single blastocyst 
transfer and single dose GnRH-a administered after five 
days of embryo transfer were selected as the study group. 
Meanwhile, 40 patients with the same indications with-
out GnRH-a administration were selected as the control 
group. In both the study and control groups, 27 patients 
had unexplained infertility and 13 patients had low ovar-
ian reserve. Low ovarian reserve is defined as an antral fol-
licle count (AFC) < 5–7 or antimullerian hormone (AMH) 
level < 0.5–1.1 ng/mL according to the Bologna criteria of 
ESHRE consensus [3].

Patients with further infertility factors like polycystic 
ovarian syndrome (PCOS), tubal factor and male factor, as 
well as patients older than 40 years of age, patients who had 
a previous IVF trial and patients who had more than one 
embryo transfer were not included. The study was approved 
by the Institutional Review Board of the University of Health 
Sciences, Tepecik Training and Research Hospital, Izmir, Tur-
key (2021/11-21). Informed consent was obtained from the 
study participants.

Hormonal and ultrasound assessments
Suitable patients were evaluated on Day 2 or 3 of the 

menstrual cycle regarding endometrial thickness, antral 
follicle count and presence of any ovarian cyst with the 
help of 5 MHz transvaginal ultrasound. Blood samples to 
measure serum follicle-stimulating hormone (FSH), lutein-
izing hormone (LH), estradiol (E2), progesterone (P) and 
thyroid-stimulating hormone (TSH) were taken. 

Ovarian stimulation
Recombinant FSH (Gonal-F; Merck-Serono, Istanbul, 

Turkey) or urofollitropin (Fostimon; IBSA, Istanbul, Turkey) 
and highly purified hMG (Merional; IBSA) at doses ranging 
between 150 and 300 IU/day were initiated on Days 2 or 3 of 
menstrual bleeding. Gonadotropin dosages were regulated 
according to the ovarian response. The ovarian response was 
monitored using transvaginal ultrasound and E2 levels. Flex-
ible GnRH antagonist protocol (Cetrotide, 0.25 mg/day, Mer-
ck-Serono) was initiated when the leading follicle was 13– 
–14 mm in average diameter and/or the serum E2 concentra-
tion was greater than 350 pg/mL and continued until the day 
of hCG administration. Dual trigger with 250 μg of recombi-
nant hCG (Ovitrelle; Merck-Serono) and 0.25 mg of triptorelin 

(Gonapeptyl; Ferring, Istanbul, Turkey) were given upon 
detection of at least two follicles with a mean diameter of 
17 mm. All patients underwent blastocyst transfer on Day 5.  
A single dose of 0.25 mg of triptorelin was administered for 
luteal phase support. 

IVF/ICSI procedures 
Oocyte retrieval was performed using transvaginal ultra-

sonography under general anaesthesia 35.5 hours after the 
ovulation was triggered, by using a 17-gauge double-chan-
nel needle (Cook IVF, Cook, Australia) and fertilised using 
conventional ICSI and cultured until the transfer day. The 
embryo quality was assessed in the embryo cleavage stage 
and the blastocyst stage. A single embryo was transferred 
on Day 5 using transabdominal ultrasound guidance. The 
luteal phase was supported with only vaginal progesterone 
gel in the control group (Crinone; Actavis, USA), starting on 
the day of oocyte retrieval and continuing until 12 weeks 
of pregnancy in case pregnancy was detected. In the trial 
group, a second dose of 0.25 mg of triptorelin was given 
subcutaneously on the day of embryo transfer in addition 
to vaginal progesterone.

Outcome measurements
The main outcomes were comparison of chemical and 

clinical pregnancy and live birth rates. Serum levels of β-hCG 
were measured to confirm pregnancy on Day 12 after em-
bryo transfer. β-hCG level greater than 5 IU/L was accepted 
to be positive. Detection of fetal heartbeat at 6 weeks of 
gestation using vaginal ultrasound was defined as clinical 
pregnancy. Delivery of a live infant after 24 gestational weeks 
was defined as live birth.   Secondary outcomes were number 
of collected oocytes, fertilisation rate, endometrial thickness 
on transfer day and number of embryos reaching Day 5.

Statistical analysis
SPSS for Windows version 23.0 (SPSS, Chicago, USA) 

was used for statistical calculations. Mean values were ex-
pressed as mean ± standard deviation. Student’s t-test for 
continuous variables and chi-square test or Fisher’s exact 
test for categorical variables were used for statistical com-
parisons. A p value of < 0.05 was considered statistically  
significant.

RESULTS
Table 1 illustrates the patient characteristics and basal 

hormone levels. No significant differences were observed 
as regards duration of menstruation, body mass index, age, 
total antral follicle count, Day-3 serum FSH, Day-3 serum E2, 
TSH, PRL and AMH levels. Furthermore, regarding paternal 
age and total progressive motile sperm count (TPMSC) there 
were no significant difference.
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Table 2 depicts the comparison of ovarian stimulation 
outcomes and the degree of ovarian stimulation in both 
groups. The initial dose of gonadotropins, duration of ovar-
ian stimulation, total dosage of gonadotropins, antagonist 
starting day and duration of antagonist use were compa-
rable. Moreover, endometrial thickness and serum con-
centrations of E2 on the trigger day showed no significant 
differences. Finally, the quality of the embryos transferred 
was similar. However, differences in the progesterone level 
at hCG day was observable, although it was not statistically 
significant.

Table 3 demonstrates the pregnancy outcomes. There 
were no significant differences in terms of beta-hCG positiv-
ity rate, clinical pregnancy rate and live birth rate (p = 0.25, 
0.80 and 0.45, respectively).

DISCUSSION
To the best of our knowledge and according to PubMed 

search, no study has ever examined the effects of GnRH-a ad-
dition as luteal phase support on the transfer day of single 

Table 1. Patient characteristics and basal hormone levels 

Parameters Study group (n = 40) Control group (n = 40) p value

Age [years] 30.83 (± 3.80) 32.23 (± 2.77) 0.27

BMI [kg/m2] 24.60 (± 4.35) 24.34 (± 3.07) 0.67

Menstrual cycle [days] 28.05 (± 3.77) 27.80 (± 1.52) 0.19

Paternal age [years] 33.88 (± 4.02) 34.03 (± 3.21) 0.49

Duration of marriage [years] 6.15 (± 4.02) 5.73 (± 2.81) 0.71

Duration of infertility [years] 4.26 (± 2.91) 4.51 (± 2.33) 0.46

Total antral follicle count 11.43 (± 4.34) 9.38 (± 7.33) 0.31

Day-3 serum FSH [mIU/mL] 9.37 (± 4.39) 8.33 (± 3.41) 0.68

Day-3 serum E2 [pg/mL] 46.34 (±  33.60 40.15 (± 13.01) 0.52

TSH [IU/mL] 4.05 (± 5.03) 2.92 (± 1.09) 0.12

PRL [ng/mL] 15.64 (± 7.82) 20.88 (± 7.89) 0.80

AMH [ng/mL] 1.82 (± 1.20) 1.13 (± 0.23) 0,68

TMSC [Million] 16.20 (± 10.75) 13.23 (± 7.28) 0.36

Values are mean ± SD (range) or percentage (number/total); p values less than 0.05 were considered statistically significant. There were no statistically significant 
differences between the two groups; BMI — body-mass index; TMSC — total motile sperm count; FSH — follicle-stimulating hormone; LH — luteinizing hormone; 
E2 — estradiol; P — progesterone; AMH — anti-mullerian hormone; TSH — thyroid-stimulating hormone; PRL — prolactin

Table 2. Comparison of ovarian stimulation outcomes 

Study group Control group p value

Duration of stimulation 8.83 ± 1.81 8.65 ± 1.52 0.57

Gonadotropin starting day 2.45 ± 0.52 2.23 ± 0.57 0.053

Total dosage of gonadotropins 2218.44 ± 736.65 2214.38 ± 710.699 0.68

Antagonist starting day 6.95 ± 0.98 6.70 ± 0.99 0.73

Duration of antagonist usage 4.65 ± 1.33 4.83 ± 0.93 0.61

HCG application day 10.95 ± 1.89 10.83 ± 1.46 0.11

ET at HCG day 9.75 ± 1.68 9.39 ± 1.95 0.69

E2 level at HCG day 1543.29 ± 838.85 1472.35 ± 630.56 0.22

Progesteron level at HCG day 1.23 ± 0.71 0.99 ± 0.33 0.054

Values are mean ± SD (range) or percentage (number/total); Study group = using GnRH agonist on 5th day of embryo transfer group; Control group = progesteron only;  
p values less than 0.05 were considered statistically significant; HCG — human chorionic gonadotropin; E2 — estradiol; ET — endometrium thickness

Table 3. Pregnancy outcomes

Chemical 
pregnancy  

rate [%]

Clinical  
pregnancy  

rate [%]

Live birth  
rate [%]

Study group 70.0 (28/40) 52.5 (21/40) 37.5 (15/40)

Control group 67.5 (27/40) 65 (26/40) 40.0 (16/40)

Total 68.7 (55/80) 58.7 (47/80) 38.7 (31/80)

There were no statistically significant differences between two groups. p value 
for beta- hCG positive: 0.25, clinic pregnancy: 0.80, live birth rate: 0.45
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blastocysts in dual-triggered cycles. The GnRH-a has been 
used in ovarian stimulation in ART cycles, particularly in 
patients who have been classified as hyper-responders; 
moreover, recently it has been used for luteal phase support 
both in fresh and frozen-thawed embryo transfer cycles 
[4]. The underlying mechanism of GnRH-a in luteal phase 
support remains unclear. Stimulating LH secretion from 
hypophysis and activating GnRH receptors on endometrium 
have been suggested as possible mechanisms for corpus 
luteum support. This may have important roles in process 
of implantation. Moreover, there may be a direct effect of 
GnRH-a on early embryos. Finally, GnRH-a may have effect 
on in vivo and in vitro placental hCG production [5].  

In the early 2000s, Pirard et al. [5] conducted a study 
comparing the effectiveness of GnRH-a administration 
versus hCG with micronised progesterone on luteal phase 
support and reported that GnRH agonist (buserelin) alone 
may be effective in triggering follicle maturation and luteal 
phase support. Later in 2015, the author published another 
study revealing the effectiveness of continuous, low-dose 
GnRH agonist administration as luteal phase support and 
concluded that the efficacy of the stated protocol was com-
parable to the use of hCG with micronised progesterone 
in terms of pregnancy rate, implantation rate and clinical 
pregnancy rate [6]. However, although there was no sig-
nificant difference, these parameters were observed to be 
higher in the hCG-micronised progesterone group. In addi-
tion, progesterone levels were reported to be lower in the 
GnRH-a group [6]. In another study, Jan Tesarik et al. pub-
lished an article illustrating the positive effect of GnRH-a ad-
ministration in patients who had low serum progesterone 
levels in the luteal phase of their first IVF cycle and reported 
that there was an increase in ICSI outcomes depending  
on the luteal phase support with GnRH agonist [7]. Tesarik 
et al. [8] investigated the use of GnRH agonist on patients 
with luteal phase deficiency and found that administration 
of GnRH agonist after embryo transfer improved the chance 
of pregnancy and birth rate. In 2009, Isık et al. [9] published 
an article that demonstrated the effect of single-dose Gn-
RH-a (0.5 mg leuprolide acetate) administration 6 day after 
ICSI procedure together with micronised progesterone as 
a luteal phase support and reported that the implanta-
tion and clinical pregnancy rates were statistically higher. 
A meta-analysis conducted by Kyrou et al. [10] demonstrated 
a positive effect for GnRH-a on improving clinical pregnancy 
and live birth rates.

On the other hand, numerous studies have reported 
no benefit of GnRH-a therapy in terms of luteal phase sup-
port. In 2012, Inamdar et al. [11] analysed the effects of 
GnRH-a administered 6 days after oocyte retrieval as an ad-
junct to progesterone and reported no superiority to rou-
tine luteal phase support with progesterone. In this study, 

implantation and clinical pregnancy rates were found to 
be similar to those of the control group. In another ran-
domised study, IVF cycles with the long GnRH-a proto-
col and three additional injections of 0.1 mg GnRH-a on 
day 6 after embryo transfer did not affect the pregnancy 
rates [12]. Moreover, no significant increase in the clinical 
pregnancy rate was observed in the GnRH-a group. While 
Tesarik et al. [8], Qublan et al. [12] and Isik et al. [9] found 
GnRH-a addition to luteal phase beneficial, no significant 
effect was found by Ata et al. [13], Maged et al.[14] and 
Inamdar et al. 2012 [11].

Co-administration of GnRH-a and hCG for final oocyte 
maturation has been reported in several studies to improve 
IVF success rates in terms of the mature oocytes and preg-
nancy outcomes. Haas et al. [15] randomised one hundred 
fifty-five normal responder patients either to receive hCG 
or dual trigger for final oocyte maturation and reported 
that dual trigger group had significantly higher number 
of MII oocytes, top quality blastocysts, clinical pregnancy 
and live birth rates. In a recent meta-analysis Sloth et al. 
reported the effect of dual trigger in low responder patients 
regarding the reproductive outcome. A 1.62-fold increase in 
clinical pregnancy rate [OR = 1.62 (1.00–2.62), p = 0.05] and 
a 2.65 fold increase in live birth rate [OR = 2.65 (1.6–4.24), 
p = 0.0001] were observed in dual trigger group compared 
to hCG trigger [16]. In line of these studies, in our clinical 
practice we prefer dual trigger for final oocyte maturation as 
a routine procedure in both patients with poor and normal 
ovarian reserve.

The main limitations of this study were its retrospective 
nature and limited sample size. Due to the limited sample 
size we didn’t make any subgroup analysis for the unex-
plained and low ovarian reserve groups. It would have been 
better to study each group separately in terms of the effect 
of luteal phase support with GnRH-a. However, as all the 
patients had fresh transfer of embryos reaching the blas-
tocyst stage, had a single embryo transfer and had similar 
demographic characteristics, the results could have been 
slightly affected. The low pregnancy and implantation rates 
are attributed to the patients being the first to attempt IVF 
and the selection of patients with only single embryo trans-
fer. Our study differs from other studies in two respects. First, 
GnRH agonist was applied together with hCG on the day of 
triggering oocyte maturation, which is named as ‘dual trig-
ger’. Second, GnRH agonist was given on day 5 of embryo 
transfer, which is named as blastocyte transfer. The present 
retrospective study was performed to assess the effect of 
an additional single dose of triptorelin, administered on the 
fifth day of embryo transfer in terms of chemical, clinical and 
live birth pregnancy rates in GnRH antagonist protocol. Find-
ings revealed no significant difference in chemical, clinical 
pregnancy and live birth rates. 
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CONCLUSIONS
In conclusion, dual-triggered cycles with 0.25 mg trip-

torelin administration on the fifth day of embryo transfer in 
addition to routine luteal phase support may not improve 
the outcomes of ICSI-ET cycles.

Conflict of interest 
The authors report no conflict of interests.

REFERENCES
1. van der Linden M, Buckingham K, Farquhar C, et al. Luteal phase sup-

port for assisted reproduction cycles. Cochrane Database Syst Rev. 
2011(10): CD009154, doi: 10.1002/14651858.CD009154.pub2, indexed 
in Pubmed: 21975790.

2. Wiser A, Klement AH, Shavit T, et al. Repeated GnRH agonist doses 
for luteal support: a proof of concept. Reprod Biomed Online. 2019; 
39(5): 770–776, doi: 10.1016/j.rbmo.2019.07.031, indexed in Pubmed: 
31628035.

3. Ferraretti AP, La Marca A, Fauser BC, et al. ESHRE working group on Poor 
Ovarian Response Definition. ESHRE consensus on the definition of ‘poor 
response’ to ovarian stimulation for in vitro fertilization: the Bologna cri-
teria. Hum Reprod. 2011; 26(7): 1616–1624, doi: 10.1093/humrep/der092, 
indexed in Pubmed: 21505041.

4. Bar Hava I, Yafee H, Omer Y, et al. GnRHa for trigger and luteal phase sup-
port in natural cycle frozen embryo transfer - A proof of concept study. 
Reprod Biol. 2020; 20(3): 282–287, doi: 10.1016/j.repbio.2020.07.009, 
indexed in Pubmed: 32741721.

5. Pirard C, Donnez J, Loumaye E. GnRH agonist as luteal phase support 
in assisted reproduction technique cycles: results of a pilot study. Hum 
Reprod. 2006; 21(7): 1894–1900, doi: 10.1093/humrep/del072, indexed 
in Pubmed: 16556673.

6. Pirard C, Loumaye E, Laurent P, et al. Contribution to More Patient-Friend-
ly ART Treatment: Efficacy of Continuous Low-Dose GnRH Agonist as the 
Only Luteal Support-Results of a Prospective, Randomized, Comparative 
Study. Int J Endocrinol. 2015; 2015: 727569, doi: 10.1155/2015/727569, 
indexed in Pubmed: 25945092.

7. Mendoza-Tesarik R, Mendoza N, López CC, et al. GnRH agonist treat-
ment of luteal phase deficiency in HCG-triggered IVF cycles: a matched 
case-control study. Reprod Biomed Online. 2019; 39(2): 225–230, doi: 
10.1016/j.rbmo.2019.03.215, indexed in Pubmed: 31178369.

8. Tesarik J, Hazout A, Mendoza-Tesarik R, et al. Beneficial effect of lute-
al-phase GnRH agonist administration on embryo implantation after 
ICSI in both GnRH agonist- and antagonist-treated ovarian stimulation 
cycles. Hum Reprod. 2006; 21(10): 2572–2579, doi: 10.1093/hum-
rep/del173, indexed in Pubmed: 16926261.

9. Isik AZ, Caglar GS, Sozen E, et al. Single-dose GnRH agonist adminis-
tration in the luteal phase of GnRH antagonist cycles: a prospective 
randomized study. Reprod Biomed Online. 2009; 19(4): 472–477, doi: 
10.1016/j.rbmo.2009.04.001, indexed in Pubmed: 19909586.

10. Kyrou D, Kolibianakis EM, Fatemi HM, et al. Increased live birth rates with 
GnRH agonist addition for luteal support in ICSI/IVF cycles: a systematic 
review and meta-analysis. Hum Reprod Update. 2011; 17(6): 734–740, 
doi: 10.1093/humupd/dmr029, indexed in Pubmed: 21733980.

11. Inamdar DB, Majumdar A. Evaluation of the impact of gonadotropin-re-
leasing hormone agonist as an adjuvant in luteal-phase support on IVF 
outcome. J Hum Reprod Sci. 2012; 5(3): 279–284, doi: 10.4103/0974-
1208.106341, indexed in Pubmed: 23532169.

12. Qublan H, Qublah H, Amarin Z, et al. Luteal phase support with GnRH-a im-
proves implantation and pregnancy rates in IVF cycles with endometrium 
of 10.1080/14647270701704768, indexed in Pubmed: 18320439.

13. Ata B, Yakin K, Balaban B, et al. 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. 2008; 23(3): 668–673, doi: 10.1093/humrep/dem421, indexed 
in Pubmed: 18192671.

14. Maged AM, Nada AM, Abohamila F, et al. Delayed Start Versus Conventional 
GnRH Antagonist Protocol in Poor Responders Pretreated With Estradiol in 
Luteal Phase: A Randomized Controlled Trial. Reprod Sci. 2015; 22(12): 1627–
1631, doi: 10.1177/1933719115590666, indexed in Pubmed: 26045549.

15. Haas J, Bassil R, Samara N, et al. GnRH agonist and hCG (dual trigger) 
versus hCG trigger for final follicular maturation: a double-blinded, 
randomized controlled study. Hum Reprod. 2020; 35(7): 1648–1654, doi: 
10.1093/humrep/deaa107, indexed in Pubmed: 32563188.

16. Sloth A, Kjølhede M, Sarmon KG, et al. Effect of dual trigger on re-
productive outcome in low responders: a systematic PRISMA review 
and meta-analysis. Gynecol Endocrinol. 2022; 38(3): 213–221, doi: 
10.1080/09513590.2021.2000962, indexed in Pubmed: 34779694.


	_GoBack

