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 15 

Abstract 16 

 17 

Background: Gonadotropin-releasing hormone (GnRH) plays an essential role s in embryo 18 

implantation, invasion of trophoblastic tissue, and steroid synthesis in the placenta. However, 19 

evidence on the effects of gonadotropin-releasing hormone antagonists on pregnancy outcomes is 20 

limited. 21 

Objective: The aim of this study was to evaluate the effect of GnRH gonadotropin-releasing hormone 22 

GnRH antagonist administration during the early implantation period on pregnancy outcomes in early 23 

implantation period. 24 

Materials and Methods: In tThis retrospective study included , 94 infertile women at risk of ovarian 25 

hyperstimulation syndrome undergoing gonadotropin-releasing hormone GnRH antagonist protocol 26 

who were at risk of ovarian hyperstimulation syndrome (OHSS) were included. Sixty-seven patients 27 

(group I) received Cetrorelix 0.25 mg/daily in the luteal phaseduring the luteal phase for 3 days, while 28 

in 27 participantpatients (group II) did not receive it, it was not administered. Pregnancy outcomes 29 

were assessed based on chemical and clinical pregnancy rates. 30 

Results: The pregnancy outcomes were not significantly different between the two groups (p=0.224). 31 

Conclusion: Thise present study proposed that luteal phase gonadotropin-releasing hormone GnRH 32 

antagonist administration during the luteal phase does not affectinfluence the chanceprobability of 33 

successful pregnancy outcomes. 34 

 35 

Key Words: Gonadotropin-releasing hormone antagonist, Pregnancy outcome, In vitro fertilization 36 
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Female genital tissues organs like such as the ovariesy, endometrium, and placenta are extra extra-39 

pituitary tissues which that express Ggonadotropin-releasing hormone (GnRH) receptors ([1)]. GnRH 40 

plays essential roles in embryo implantation, invasion of trophoblastic tissue, and steroid synthesis in 41 

the placenta [(2)]. There are lLimited evidences evidence is available regarding of the effects of 42 

GnRH antagonists’ effects  on pregnancy outcomes.  43 

Several protocols such as GnRH antagonist protocol were have been used for in vitro fertilization 44 

(IVF) [(3, 4]). Previous studies have evaluated the role of GnRH antagonists in women with poor 45 

response to ovulation stimulation. Some studies have were demonstrated GnRH antagonists is to be 46 

comparable withto GnRH agonists [(5, 6)]. The most important GnRH antagonist benefits are 47 

includinginclude:  decrease the reduced need ofrequirement for exogenous gonadotropin, shorter time 48 

for stimulation, and a cost- effective protocol ([3, 4, 7-9)]. 49 

Also Further, GnRH antagonists causes the regression of established severe ovarian hyper stimulation 50 

syndrome (OHSS) by luteolysis as a the key mechanism in the prevention of OHSS [(2]). After The 51 

introductioni  of GnRH antagonists into in clinical practice led to , it reduced OHSS rates in 52 

IVF/intracytoplasmic sperm injection (ICSI) cycles [(9)]. GnRH antagonists can alleviateimprove the 53 

poor responses to ovulation stimulation ([6, 10, 11)]. Although Mmany mstudies showed have 54 

reported the benefits of GnRH antagonists on IVF/ICSI cycle outcomes; however,  but theirits effect 55 

is remains controversial. The use of GnRH antagonists is generally limited to the last few days of 56 

ovulation in IVF/ICSI cycles. 57 

The aim of this study was to evaluate the effects of GnRH antagonist administration effects at 58 

pharmacological doses given in during the early implantation period on pregnancy outcomes. 59 

Materials and Methods 60 

In this retrospective study, medical records of 94 women that who were at risk of OHSS in IVF/ICSI 61 

cycles and has been were refferred  to the Research and Clinical Center for Infertility, Yazd, Iran, 62 

between October 2014 and February 2015 were reviewed. The study protocol was approved by the 63 
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ethics committee of the Research and Clinical Center for Infertility, Yazd, Iran,  and oral consent was 64 

obtained from all participantpatients. 65 

Inclusion criteria were women age <under 40 years old, having more than 20 follicles (>14 mm) at 66 

triggering time, and on being at risk of OHSS during the ICSI-IVF/ICSI cycle with embryo transfer. 67 

Women with a history of endometriosis, history of or more than 2two implantation failures, and those 68 

with severe male factor infertility were excluded. 69 

TotallyOverall, 94 eligible women were studied in two groups. All participantpatients were treated 70 

with the GnRH antagonist protocol. Patients received recombinant human follicle- stimulating 71 

hormone (Gonal-F) (150 IU, subcutaneously) for 5 days. Serial transvaginal-vaginal sonography was 72 

performed. When the a mature follicle (≥14 mm) was detected, GnRH antagonist (Cetrorelix 73 

(Cetrotide) (0.25 mg/daily, subcutaneously) was injected subcutaneously. Triggering was started 74 

initiated with 1500 IU hCG (Pregnyl, Organon, Netherland) and 0.2 mg GnRH-a (Decapeptyl®, ®; 0.1 75 

mg)) ( subcutaneously) injection when at least two follicles with a mean diameter of 17 mm was were 76 

observed. 77 

Trans-vaginalTransvaginal egg retrieval was performed  egg retrieval was done under sedation after 78 

36 hrshours. Sixty-seven67 women received 25 mg CetrorelixCetrotide subcutaneously for 3 days 79 

from the day of oocyte retrieval (case group) and 27 participantpatients did not receive 80 

CetrorelixCetrotide in luteal phaseduring the luteal phase (control group). 2Two embryos were 81 

transferred 48 hours after oocyte retrieval using an embryo transfer Labotect catheter (Labotect 82 

Gmbh. Lbabor-Technik-Göttingen GmbH, GöttingenGottingen, Germany) In in all patients. All 83 

transferred embryos were in grade A and B. Progesterone suppositories (Cyclogest®),  400 mg twice 84 

in a day,  was were used vaginally on the day of oocyte collection for luteal phase support, and it 85 

continued until the fetal heart activity was documented viaby ultrasonography. Serum beta-hCG (β-86 

hCG) levels wasere assessed on day 14 after embryo transfer. 87 

PA positive  pregnancy test was define defined as β-hCG levels >50 IU/L. Pregnancy outcomes were 88 

assessed based on clinical pregnancy rates (observation of fetal heart activity onby transvaginal 89 
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ultrasonography 2-3 weeks after positive β-hCG). Implantation rate was defined as the ratio of the 90 

number of gestational sacs to the number of embryos transferred. 91 

Statistical analysis 92 

All of statistical analysies were was done performed by using SPSS 20 (SPSS, Chicago, IL). The 93 

normal distribution of data was checked. Mean±SD values were calculated for descriptive analysis. 94 

The Iindependent  t-test and χ2 test were used. The level of statistical significances considered aswas 95 

set at 0.05. According with to the power analysis,  the power of the study was 0.8 and α was 0.05. 96 

Results 97 

The mean age of participantpatients was 28.56±4.03 years in the case group and 28.03±4.8 years in 98 

the control group. Basic characteristics of participantpatients in the groups are shown summarized in 99 

Table 1 table I. There were not No statisticalsignificant ly differences were noted in age, ; duration of 100 

infertility, ; and basal serum follicle-stimulating hormoneFSH serum, progesterone, and estradiol 101 

levels  in on the day of HCG triggering between the groups. While However, the mean number of 102 

embryos was different between the groups (Table 1) (Table I). The pregnancy outcome was not 103 

significantly different between case and control group (p=0.224). The implantation rate was 14.39% 104 

in case group and 9.25% in controls (p=0.089) (Table II). 105 

 106 

I 107 

The basic Data are presented as mean±SD. *Independent Students’Testin s IITable 1: I 108 

Baseline characteristics of patients in the two groups 109 
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Variables Case group (n=67) Control group (n=27) p-value * 

Age (years) 28.56 ± 4.03 28.03 ± 4.8 0.593 

3rd dDay 3 FSH level 5.76 ± 2.73 5.71 ± 3.42 0.942 

Infertility duration (years) 6.73 ± 3.85 6.66 ± 4.49 0.942 

Serum progesterone** (ng/ml) 1.09 ± 0.55 1.11 ± 0.55 0.924 

Serum estradiol** (pg/mL) 3337.07 ± 514.44 3301.63 ± 459.04 0.756 

Data are presented as mean±SD.  110 

*Independent Students’s t-test.  111 

** on the day of HCG triggering 112 

 113 

The pregnancy outcome was not significantly different between the groups (p=0.224). The 114 

implantation rate was 14.39% in the case group and 9.25% in the control group (p=0.089) (Table 2). 115 

 116 

 117 
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Table 2II 119 
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ART outcomes in the two studied study groups 120 

 
Case group (n=67) Control group (n=27) p-value * 

Number of oocytes a 19.86 ± 4.94 18.51 ± 2.84 0.023 

Number of embryos a 6.31 ± 5.21 5.22 ± 4.06 0.332 

Clinical pregnancy rate b 19 (28.78%) 5 (18.51%) 0.224 

Implantation rate 14.39% 9.25% 0.089 

aData are presented as mean±SD.  121 

b: Data are presented as n (%). 122 

 123 

* χ2 test 124 

 125 

 126 

 127 

Discussion 128 

Commented [_48]: Please provide the expanded form for 
this abbreviation after confirming the guidelines on 
abbreviation use in tables. 



8 

 

 

Our results showed indicated that luteal phase GnRH antagonist administration during the luteal phase 129 

administration did not influenceaffect the chanceprobability of pregnancy. The clinical pregnancy rate 130 

in studied groups was not significantly different between the study groups. Triggering of final oocyte 131 

maturation by hCG induces massive luteinization, increase in the secretion of angiogenic factors 132 

secretion (such as angiotensin II, interleukins, vascular endothelial growth factor, histamine, prolactin, 133 

prostaglandins, endothelin-1, and selectins) from the corpus luteums luteum of hyperstimulated 134 

ovaries,. It leads to  development of OHSS by due to increase in vascular permeability, and finally, 135 

fluid shift to the third space ([12-15]). 136 

Previous studies have reported that GnRH antagonist administration in the luteal phaseduring the 137 

luteal phase improvesd severe OHSS within two 2 days after of the injection of GnRH antagonist by 138 

decreasing the ovarian volume, hematocrit, ascites, and oestradiolestradiol and progesterone 139 

concentrations [(3, 4, 8]). It These findings suggest s a luteolytic effect of the GnRH antagonist that 140 

leads d to a decrease of reduced ovarian activity and secretion of angiogenic factors secretion, 141 

resulting in regression of severe OHSS [(4, 8)]. “GnRH antagonist inhibits Mmatrix metalloproteinase 142 

(MMP) and therefore can, therefore, disrupt embryo the implantation. GnRH antagonist effect on 143 

affects the expression of HOXA10 genes in the endometrium, which is an important regulator of 144 

endometrial receptivity” ([16]). 145 

GnRH antagonist administration during the peri-implantation period may cause some concerns about 146 

regarding their potential adverse effects of GnRH antagonist on embryo implantation , and pregnancy 147 

and neonatal outcomes ([11]). Our findings showed revealed that the pregnancy rate is was similar 148 

between the two studied study groups. There are A few studies have aboutreported on the effect of 149 

luteal phase GnRH antagonist administration during the administration luteal phase on pregnancy 150 

outcomes ([8, 11, 12]). Lainas et al. , in a prospective cohort study on 192 IVF patients  who were at 151 

risk of OHSS,  showed reported that pregnancy and neonatal outcomes did not decrease after luteal 152 

GnRH antagonist administration during the luteal phase administration ([1]). Some recent studies 153 

have documented that GnRhH antagonist administration is not associated with pregnancy or 154 

congenital adverse effects ([1-4, 8-11, 17-20])). 155 
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This study has some limitations. First, As our study limitations, OHSS evolution and , neonate 156 

outcomes in neonates and children outcomes were not studied. Furthermore, Also the follow follow-157 

up period was very short. 158 

Conclusion 159 

In conclusion, luteal phase GnRH antagonist administration during the luteal phase does not 160 

affectinfluence the chanceprobability of pregnancy after assisted reproductive technologyART. The 161 

incidence of chemical and clinical pregnancy in groups was not significantly different among patients 162 

who received GnRH antagonist during the luteal phase and those who did not receive it. 163 
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Page 3: [1] Commented [_26]   Author   17/08/2021 08:35:00 

A compound adjective is formed by two words that jointly describe a noun (e.g., 'water' and 'soluble' in 'water-
soluble compound'). Such compound adjectives are usually hyphenated to indicate that they form a single 
unit. The use of the hyphen also aids clarity. For example, in the sentence 'I saw a man-eating alligator,' it is 
clear that the alligator eats humans. Without the hyphen, the sentence will read as 'I saw a man eating 
alligator' (i.e., the man was eating an alligator). 

Here, “cost effective” is the compound adjective to the noun “protocol”; therefore, it needs to be hyphenated. 
 

Page 3: [2] Commented [_27]   Author   16/08/2021 12:12:00 

I suggest moving this part of the text to after the second reference citation in the previous paragraph for 
better flow. Please let me know if you agree with this change, and we can do it for you.  

 

Please note that the reference number order will change if this change is made. 
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The research rationale needs to be better formulated. In lines 45-48, you report the benefits of GnRH 
antagonists on IVF/ICSI cycles outcomes. You then state that the effects remain controversial. Where does the 
controversy reside? Could you cite reports with opposing results to those of the studies cited in lines 45-48? 
 

 


