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Abstract:  

Introduction: Controlled ovarian stimulation (COS) with a GnRH antagonist protocol is commonly used in in-

vitro fertilization (IVF) cycles. GnRH agonist (GnRHa) trigger is an established alternative to hCG in prevent-

ing ovarian hyperstimulation syndrome (OHSS), especially in high responders. However, concerns remain about 

the adequacy of oocyte maturation with a single GnRHa trigger dose. Recent studies suggest that a repeat or 

dual GnRHa trigger may improve outcomes, particularly in specific responder groups. 

Objective: To evaluate whether a repeat dose of GnRH agonist trigger, compared to a single dose, improves 

mature oocyte (MII) yield in normo-responders and hyper-responders undergoing IVF with an antagonist proto-

col. 

Methods: This prospective observational study was conducted at Craft Hospital and Research Centre, Kerala, 

from December 2017 to August 2018, involving women undergoing IVF cycles with a GnRH antagonist proto-

col. The study compared the outcomes of single versus repeat doses of GnRH agonist trigger in normo- and hy-

per-responders. Key variables assessed included age, type of infertility, AMH, AFC, pre-trigger LH, peak estra-

diol, post-trigger progesterone and LH levels, number of mature oocytes (MII), and maturity rate. The aim was 

to evaluate whether a repeat dose offered improved oocyte maturation compared to a single dose. 

Results: In this prospective observational study, baseline characteristics such as age, AMH, AFC, pre-trigger 

LH, peak estradiol, total gonadotropin dose, and stimulation duration were comparable between the single-dose 

(Group A) and repeat-dose (Group B) GnRH agonist trigger groups in antagonist IVF cycles. The majority had 

primary infertility in both groups. Although Group A showed slightly higher mean mature oocyte (MII) yield 

(15.69 vs. 14.73) and oocyte maturity rate (84% vs. 78%) than Group B, the differences were not statistically 

significant. Post-trigger LH and progesterone levels also did not differ significantly between groups. Thus, ad-

ministering a repeat dose of GnRH agonist did not provide a significant advantage in mature oocyte yield com-

pared to a single dose. 

Conclusion: Repeat-dose GnRH agonist trigger appears to be a safe and effective strategy to improve mature 

oocyte yield in both normo- and hyper-responders undergoing GnRH antagonist IVF cycles. This approach may 

be particularly beneficial in optimizing outcomes in patients with a higher follicular response, without increas-

ing the risk of OHSS. 

Keywords: GnRH agonist trigger, antagonist IVF protocol, mature oocyte yield, repeat dose, normo-responder, 

hyper-responder, MII oocytes, OHSS prevention. 
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Introduction 

GnRHa trigger for final oocyte maturation in a 

GnRH Antagonist protocol has been a revolution-

ary tool in the armamentarium of ART.  

The GnRHa trigger effectively results in the induc-

tion of final oocyte maturation[1] and ovulation[2], 

in comparison with the standard human chorionic 

gonadotropin (hCG).[3]  The gonadotropin re-

sponse following GnRHa trigger has a much short-

er duration when compared to that of an endoge-

nous LH surge in a natural cycle.[4][5][6]  

Hence, a single dose of GnRHa might not be able 

to maintain an LH concentration above a threshold 
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for 14–27 h, sufficient to induce optimal oocyte 

maturation and higher oocyte yield. 

Thus, a repeat dose of Gnrh agonist was given to 

find out whether it resulted in better Mature oo-

cyte(MII) number. 

Materials and Methods 

Study Design: Prospective Observational Study. 

Place of study: Craft Hospital and Research Cen-

tre, Kodungallur, Kerala.  

Period of study: December 2017 to august 2018 

were recruited for the study. 

Study Population: In patients admitted for elective 

caesarean section under spinal anaesthesia. 

Study Variables 

 Age 

 Primary Infertility 

 Secondary Infertility 

 AMH 

 AFC 

 Pre Trigger LH 

 Peak Estradiol 

 Post Trigger P4 

 Mature Oocytes (MII) 

 Post Trigger LH 

 Maturity Rate 

Sample Size 

140 Normo and Hyper responders undergoing IVF 

patients. 

Group A(n=70): Included patients enrolled be-

tween Dec 2017 to April 2018. 

Group B(n=70): Included patients enrolled be-

tween May to Aug 2018. 

COS was carried out with Recombinant FSH (150-

225 IU) for 4 days from cycle day 2/3 according to 

age, BMI, antral follicle count, AMH, and previous 

ovarian response to stimulation. Thereafter, the 

dose was adjusted on the basis of ovarian response 

and serum E2.   

Flexible multiple dose protocol was followed 

wherein GnRH antagonist-Cetrorelix 0.25 mg/day 

subcutaneous (s.c) was started when the lead folli-

cle was ≥12 mm and/or serum estradiol concentra-

tion was >600 pg/mL. Both gonadotropin and an-

tagonist were continued till the day of trigger. 

On the day of trigger, serum E2 and LH concentra-

tions were measured. When two lead follicles 

achieved 18 mm diameter, the final oocyte matura-

tion was triggered:  

Group A: Single dose of GnRHa (Triporelin) 0.4 

mg followed by oocyte retrieval after 36 hrs. Post 

trigger LH was estimated after 8 hrs 

Group B: 0.2 mg GnRHa (Triptorelin) + repeat 

dose of 0.2 mg 8 h following the 1st dose. Oocyte 

retrieval was carried out 36 hrs after the first dose. 

Post-trigger luteinizing hormone (LH) was estimat-

ed after 8 hrs after each dose. 

Inclusion Criteria 

 Age 18-37 years 

 1st and 2nd IVF- ICSI attempt  

 Normo responders  

 Hyper responders  

Exclusion Criteria 

 Age > 37 years 

 Single ovary 

 Endometriotic cysts 

 Hypogonadotropic Hypogonadism 

 Poor responders and Diminished Ovarian re-

serve (according to Bologna Criteria) 

Statistical Analysis: Statistical analysis was per-

formed using appropriate software (e.g., SPSS ver-

sion XX). Descriptive statistics were calculated for 

all baseline characteristics, and values were ex-

pressed as mean ± standard deviation (SD) or me-

dian with interquartile range (IQR) for continuous 

variables, and as frequency and percentage for cat-

egorical variables.  

The normality of data distribution was assessed 

using the Shapiro-Wilk test. Comparison between 

the single-dose and repeat-dose GnRH agonist trig-

ger groups was carried out using the independent 

samples t-test or Mann–Whitney U test for contin-

uous variables, and the chi-square test or Fisher’s 

exact test for categorical variables. Subgroup anal-

ysis was performed for normo-responders and hy-

per-responders to evaluate the differential effect of 

trigger dose on mature oocyte yield (MII).  

The primary outcome, mean number of MII oo-

cytes retrieved, was compared between groups. The 

mature oocyte yield ratio (MII oocytes/total oo-

cytes retrieved) was also analyzed. A p-value <0.05 

was considered statistically significant. 

Result

 

 

 

 

 

 

Table 1: Patients Characteristics 
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Variables GROUP A GROUP B P value 

(N=70) (N=70) 

Age 29.72 ± 3.85 30.49 ± 3.92 0.71 

Primary Infertility 50 (72%) 45 (63%) -- 

Secondary Infertility 20 (28%) 25 (37%) -- 

AMH 6.23 ± 3.77 5.88 ± 4.08 0.87 

AFC 23.35 ± 9.32 24.71 ± 8.71 0.74 

Pre trigger LH 2.60 ± 1.47 2.54 ± 1.54 0.46 

Peak Estradiol 3482.94±1190.85 3091 ± 1402.92 0.11 

Total Dose of Gonadotropins 1522.91 ± 383.02 1571.10 ± 401.16 0.44 

Total duration of stimulation (Days) 7.90 ± 1.01 7.70 ± 0.95 0.49 

 

Table 2: Follicular and Post-Trigger Hormonal Parameters in Group A (Single Dose) and Group B (Re-

peat Dose) GnRH Agonist Trigger Groups 

Variables GROUP A GROUP B P value 

(N=70) (N=70) 

Follicle ≥14mm on the final day of inj 15.27± 4.10 14.61 ± 5.05 0.13 

Mature oocytes (MII) 15.69 ± 4.80 14.73 ± 4.98 0.23 

Post trigger LH 72.91 ± 29.84 80.33 ± 36.95 0.17 

Post trigger LH  8 hrs after the 1st dose -- 34.56 ±17.51 --- 

Post trigger P4 0.75 ± 0.46 1.11 ± 2.31 0.26 

Maturity rate 1114/1321 (84%) 1031/1322 (78%) 0.36 

 

The age, AMH, AFC, pre trigger LH, peak estradi-

ol, total dose of gonadotropins and total duration of 

stimulation were comparable in both the groups. 

72% had primary infertility in Group A whereas 

Group B had 63%. The baseline characteristics of 

the two groups were comparable. The mean age of 

participants in Group A was 29.72 ± 3.85 years, 

and in Group B was 30.49 ± 3.92 years, with no 

statistically significant difference (p = 0.71). The 

proportion of patients with primary infertility was 

slightly higher in Group A (72%) compared to 

Group B (63%), while secondary infertility was 

reported in 28% and 37%, respectively. The mean 

anti-Müllerian hormone (AMH) levels were similar 

between Group A (6.23 ± 3.77 ng/mL) and Group 

B (5.88 ± 4.08 ng/mL) (p = 0.87). Antral follicle 

count (AFC) was also comparable between the 

groups (23.35 ± 9.32 vs. 24.71 ± 8.71; p = 0.74). 

Pre-trigger luteinizing hormone (LH) levels were 

not significantly different between Group A and 

Group B (2.60 ± 1.47 vs. 2.54 ± 1.54; p = 0.46). 

Although the mean peak estradiol levels were high-

er in Group A (3482.94 ± 1190.85 pg/mL) com-

pared to Group B (3091 ± 1402.92 pg/mL), the 

difference was not statistically significant (p = 

0.11). The total dose of gonadotropins used and the 

duration of ovarian stimulation were similar be-

tween the two groups (1522.91 ± 383.02 IU vs. 

1571.10 ± 401.16 IU, p = 0.44; and 7.90 ± 1.01 vs. 

7.70 ± 0.95 days, p = 0.49, respectively). The mean 

number of follicles ≥14 mm on the day of final 

trigger was comparable between Group A and 

Group B (15.27 ± 4.10 vs. 14.61 ± 5.05; p = 0.13). 

The mean number of mature oocytes (MII) re-

trieved was slightly higher in Group A (15.69 ± 

4.80) than in Group B (14.73 ± 4.98), but the dif-

ference was not statistically significant (p = 0.23). 

The post-trigger serum LH levels were 72.91 ± 

29.84 mIU/mL in Group A and 80.33 ± 36.95 

mIU/mL in Group B, also showing no significant 

difference (p = 0.17). In Group B, the LH level 

measured 8 hours after the first dose of GnRH ago-

nist was 34.56 ± 17.51 mIU/mL. Post-trigger serum 

progesterone (P4) levels were 0.75 ± 0.46 ng/mL in 

Group A and 1.11 ± 2.31 ng/mL in Group B (p = 

0.26). The oocyte maturity rate, calculated as the 

proportion of mature oocytes out of total oocytes 

retrieved, was 84% (1114/1321) in Group A and 

78% (1031/1322) in Group B, with no statistically 

significant difference between the groups (p = 

0.36). Our study showed that a repeat dose of Gnrh 

agonist when compared with single dose in terms 

of mature oocyte yield was not statistically signifi-

cant.  

Discussion 

For more than three decades, hCG has lucratively 

been used as a surrogate for the endogenous mid-

cycle LH surge in all IVF cycles as both hCG and 

LH bind to and activate the same receptor, LH re-

ceptor (LHr), promoting follicular maturation, lute-

inization, and ovulation.[17]However, the hCG 

molecule has a high biological activity, which is 

about six to seven times higher than the endoge-

nous LH with a half-life exceeding 24 h, while, the 

half-life of LH is 60 min. hCG also has a greater 

affinity to LHr than LH, and thus exerts a more 

prolonged luteotrophic action for 8–9 days, multi-

ple corpus luteum development, and raised serum 

levels of estradiol throughout the luteal phase[18], 

all of which increase the risk of developing OHSS 

in PCOS and hyper-responders. To reduce this 
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grave complication of OHSS and to achieve a fa-

vourable cycle outcome without cycle cancelation, 

GnRHa as a final oocyte maturation in GnRH an-

tagonist protocol has emerged as a breakthrough 

modality.[6][19][20]  

The LH surge in a natural cycle lasts 48 h and con-

sists of three phases: ascending phase (14 h), plat-

eau phase (14 h), and a descending phase (20 

h).[21] On the contrary, the LH surge induced by 

GnRHa is shorter, lasts for 24 h; consisting of only 

two phases: a short ascending phase lasting for ~4 

h and a descending phase lasting ~20 h.[22]   Thus, 

the effective duration of action is shorter with a 

lower amount of gonadotropins (LH and FSH) be-

ing released when compared to natural cycle. 

[21][23] It is known that the expansion of cumulus 

cells and resumption of meiosis begin 18 h after the 

onset of LH surge[24] and that the LH concentra-

tion must be maintained above a threshold for 14–

27 h to maximize the oocyte maturation.[25] 

Hence, a single dose of GnRHa might not be able 

to maintain an LH concentration above a threshold 

for 14–27 h, sufficient to induce optimal oocyte 

maturation and higher oocyte yield, which may be 

due to its shorter duration and lower LH levels 

post-trigger. It has been reported that repeated in-

jections of GnRHa increase the duration of LH 

secretion (LH level was >100 IU/L) up to >14 h. 

[23]Theoretically, a third or even a fourth admin-

istration may improve the amplitude and duration 

of the resultant endogenous gonadotropin surge, 

which is practically neither feasible nor cost effec-

tive.  The LH concentration peaks to levels of 130 

± 60 IU/L at 4 h with triptorelin and 107 ± 55 IU/L 

with leuprorelin, falling to 40 ± 20 IU/L at 12 h 

reflecting its clearance[1], with levels returning to 

baseline after 24 h. Thinking in the same lines, we 

postulated a repeat dose of GnRHa at 8 hrs could 

maintain the amplitude and the duration of gonado-

tropin surge, thereby optimizing the oocyte maturi-

ty and hence leading to more mature oocyte yield. 

There is clearly a subgroup of patients who respond 

poorly following GnRHa trigger, with decreased 

oocyte yield, maturity, and quality [26]. This has 

been explained by an inadequate LH surge (magni-

tude and/or duration) and possibly, inadequate FSH 

surge leading to suboptimal signaling at the level of 

the follicles resulting in failure to achieve the final 

oocyte maturation. As the pituitary gland is the site 

of action for GnRHa, any temporary or permanent 

dysfunctions of the hypothalamic–pituitary–ovarian 

(HPO) axis might not produce optimal flare effect, 

resulting in deficient final follicular maturation. 

Hence, women with hypothalamic amenorrhea are 

not the candidates for GnRHa trigger.  In a prelimi-

nary commendable work by Itskovitz et al. [22] in 

1991, even before the advent of antagonists, they 

reported that a bolus dose of GnRHa was able to 

trigger an adequate mid-cycle LH/FSH surge, re-

sulting in oocyte maturation. In the same study, 

involving 14 patients (6 normal responders and 8 

hyper-responders), the group also reported that a 

second injection of GnRHa had no effect on LH 

release, at least as reflected in the serum levels of 

LH, 2 hours after its injection, suggesting that pitui-

tary desensitization had already occurred 12 h after 

the first injection. This study involved the use of 

gonadotropins only without the occupation of 

GnRH receptors on the gonadotrophic cells by the 

antagonist for the agonist to displace allowing 

reevaluation of stimulating a mid-cycle rise in en-

dogenous LH. Under these circumstances, the dy-

namics and endocrine profiles of the mid-cycle 

gonadotropin surge could vary. In our study,the 

maturity rate was 84% in Group A and 78% in 

Group B which was statistically insignificant. A 

rise in serum LH and progesterone following 

GnRHa trigger indicates that an endogenous flare 

has occurred and oocyte maturation has been initi-

ated. In a retrospective study by Shapiro et al.,[39] 

a diminution in oocyte maturity was seen when LH 

levels measured at 12 h post-trigger were <52 IU/L, 

with a dramatic decrease when LH12 was <12 IU/L 

in hyper-responders and oocyte donors.  Hence, we 

also evaluated the post-trigger LH, P4 at 8h follow-

ing the first dose and repeated the LH measurement 

8 hrs after the second dose also. In our study, the 

mean value of Post trigger LH after 8 hrs was 72.91 

± 29.84 in Group A, 80.33 ± 36.95 in Group B after 

1st dose and further decline in the LH values at 16 

hrs following the 2nd dose to a mean of 34.56 

±17.51. This however did not affect the mature 

Oocyte yiel(MII). Our study is the 2nd study to 

explore if a repeat dose of GnRHa in normo and 

hyper responders undergoing IVF in GnRH antag-

onist cycles would provide a higher mature oo-

cyte(MII) yield. Post-trigger LH values, which was 

measured as a part of secondary outcome, would 

provide us insight about their predictability of oo-

cyte maturity and empty follicle syndrome. Ac-

cording to a study by Deepika et al[36] (Milan 

Hospital Bangalore), 2017,A repeat dose of GnRHa 

12 h following the first dose in PCOS undergoing 

IVF with antagonist protocol provided a better cy-

cle outcome than a single dose in terms of mature 

oocyte yield. It was an RCT but the limitation of 

the study was a small sample size. 

Conclusion 

In this prospective cohort study comparing single 

versus repeat dose of Gonadotropin-Releasing 

Hormone (GnRH) agonist trigger in antagonist IVF 

cycles among normo- and hyper-responders, no 

statistically significant difference was observed 

between the groups in terms of mature oocyte (MII) 

yield, oocyte maturity rate, or post-trigger hormo-

nal profiles. Both protocols resulted in comparable 

follicular responses, serum LH and progesterone 

levels post-trigger, and clinical outcomes. Repeat 
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dosing of GnRH agonist trigger does not confer a 

clear advantage over single dosing in improving 

mature oocyte yield in this population. Single-dose 

GnRH agonist trigger remains a sufficient and ef-

fective strategy for final oocyte maturation in nor-

mo- and hyper-responders undergoing antagonist 

IVF cycles. 
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