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Abstract
LH like exposure in the mid cycle for inducing the oocyte maturation, is the very crucial step in the success of ICSI 
treatment. Introduction of LH surge endogenously by GnRH-agonist for final oocyte maturation induction, may be more 
physiological compared with the administration of HCG. Since GnRH agonist would induce FSH surge also along with 
LH surge, as happens in natural cycle. However, the effects of giving HCG trigger for inducing only LH surge and giv-
ing GnRH agonist trigger for inducing both LH and FSH surge, in patients treated for ICSI with GnRHantagonists need 
more research. Sub fertile patients planned for ICSI, meeting the requirement of inclusion criteria, were started with re-
combinant FSH from day 2 of menstrual cycle. GnRH antagonists were started from day 6 of stimulation. FSH dose was 
adjusted according to the individual response. Trigger was planned when the lead follicle reaches 24 mm. For triggering, 
100 patients were randomised to receive Recombinant HCG trigger and Triptorelin acetate trigger. Oocyte retrieval was 
done 36 hours after Recombinant hCG Trigger and 35 hours after Triptorelin acetate trigger. The oocyte maturity rate was 
assessed by the number of metaphase II oocytes retrieved.
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Introduction
Infertility is the fifth most serious global disability as recog-
nised by the World Health Organization (WHO) and it affects 
one out of every 6 couples world wide (WHO 2017) Mahmoud 
Fathalla, the former Director of the WHO Human Reproduc-
tive Program quoted “If public health policies encourage cou-
ples to delay and plan pregnancies, then it is equally important 
that they are assisted in their attempts to conceive in the more 
limited time available” (Mahmoud Fathalla). Controlled ovar-
ian hyper stimulation, which is a supra physiological process 
simulating physiological processes that occur during the nor-
mal menstrual cycle, like development of follicles, maturation 
of oocytes. Follicle stimulating Hormone (FSH)  and / or Leu-
tinising Hormone (LH) are started from Day 2 of menstrual 
cycle to induce the growth of ovarian follicles. Premature LH 
surge can occur as follicles grow which could lead to prema-
ture ovulation. It can be prevented by the use of a GnRH an-
tagonist in the present cycle (Shobam Z et al, Voronina E et 
al), or continuous administration of a GnRH agonist (GnRHa) 
to down regulate the GnRH receptor started from the previous 
cycle (Cheung LP et al). When the follicles reach the optimal 
size, LH exposure is provided to simulate the mid-cycle LH 
surge, which induces oocyte maturation and thereby subse-

quent ovulation (Huirneet al). This oocyte retrieval is properly 
timed following provision of LH exposure to retrieve oocytes. 
LH exposure initiates the resumption of meiosis and the matu-
ration of the oocyte from the immature “metaphase I” stage to 
the mature “metaphase II” stage of Oocyte development (Oliv-
ennes F et al). During this process of oocyte maturation, the 
first polar body is extruded such that a diploid cell transitions 
toward a haploid gamete and attains competence for fertiliza-
tion by a spermatozoon (Olivenneset al).

Materials and Method 
Aim: To compare the efficacy of recombinant HCG trigger 
and Triptorelin acetate trigger in GnRH Antagonist, controlled 
ovarian hyper stimulation cycle.
Study Population: 100 patients totally, 50 patients in recombi-
nant HCG trigger group and Triptorelin acetate trigger Group.
Inclusion Criteria: Sub fertile patients aged 21-35 years, with 
body mass index of 18 to 30, AMH 1.5 to 4 ng/dl, antral follic-
ular count of 8-24 in both ovaries together and serum estradiol 
value of 3000 to 5000 pg/mL are included in the study.
Exclusion Criteria: Sub fertile patients aged more than 35 
years with body mass index less 18 and more than 30, anti 
mullerian hormone level less than 1.5 ng/dL and more than 4 
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ng/dL and antral follicular count less than 8 and more than 24 
in both ovaries together were excluded from the study. And pa-
tients with previous IVF failure, H/O chemotherapy were also 
excluded from the study.
Monitoring: Controlled ovarian hyper stimulation with re-
combinant FSH was started from day 2 or day 3 of cycle after 
confirming the pituitary down regulation, ie. serum estradiol 
level less than 50 pg/mL, serum progesterone level less than 
0.9 ng/mL,  serum Leutinising hormone level less than 5 IU/L, 
Endometrial thickness less than 5 mm, No antral follicle larg-
er  than 10 mm in each ovary. Starting dose of Recombinant 
FSH was based on patient’s age, body mass index BMI, antral 
follicular count and serum anti mullerian hormone level. In-
jCetrorelix 0.25 mg was started subcutaneously from Day 6 
of cycle. Follicular growth was assessed by serial transvaginal 
and serum E2, LH and P4 levels, and Recombinant FSH doses 
were adjusted accordingly. Ultrasound monitoring of follicular 
growth was done on day6, day8, day10 and then daily till trig-
ger .Serum estrogen was measured on day6, day 8 and day10 
and on the day of trigger. Serum LH was measured on day6, 
day8 and day10. And Injcetrorelix was continued till the day 
of the trigger.Trigger was planned when the lead follicle size 
reached 24 mm. For ovulation trigger, the patients with serum 
estradiol level between 3001-5000 pg/dL were randomly di-
vided into two groups: one group received recombinant HCG 
250 mg subcutaneously and the other group received Triptore-
lin acetate 0.2 mg, a GnRH Agonist subcutaneously as ovula-
tion trigger. Both groups were randomised by a standardran-
domisation software by the computer. And serum progesterone 
level was measured 24 hours after the trigger. 
Oocyte retrieval was done 36 hours of Recombinant HCG 
Trigger and 35 hours after Triptorelin acetate trigger. Oocyte 
cumulus complexes were cultured in a medium containing 
hyaluronidase for 1-2 hours. Oocytes were separated from the 
cumulus complex and the maturity of the oocytes was assessed 
and graded as “Metaphase 2” oocytes when the Oocyte has 
visible polar body and “Metaphase 1” when there was no vis-
ible Polar body and no germinal vesicle in the ooplasm and 
“Germinal vesicle” when the germinal vesicle was seen.( Fig-
ure 1.1, 1.2, 1.3)

Table 1: Recombinant HCG &Triptorelin acetate trigger ac-
cording to variables.

VARIABLES RECOMBINANT 
HCG TRIGGER

TRIPTORELIN AC-
ETATE TRIGGER 

P VALUE

AGE 30.24 +|- 3.23 29.17 ± 3.15 0.0858

BMI 24.70 +|- 2.86 26.52 +|- 2.06 0.0003

AMH 2.21 +|- 0.60 3.02 +- 0.76 <0.0001

AFC 15.20 +|- 4.51 19.06 +|- 4.44 <0.0001

E2 3427.24 +|- 344.26 3773.02 +|- 591.80 0.0003

The AMH value in the Recombinant HCG trigger group, 25 
patients had AMH 1.6-2 ng/ml, 16 patients had 2.1-2.5 ng/ml, 
5 patients had 2.6-3.0 ng/ml, 4 patients had 3.1-3.5 ng/ml and 
2 patients had 3.5-4 ng/ ml. In the Triptorelin acetate trigger 
group, 9 patients had 1.6 to 2 ng/ ml, 6 patients had 2.1-2.5 
ng/ml, 8 patients had 2.6 to 3.0 ng/ml 18 patients had 3.1 to 
3.5 ng/ml and 13 patients had 3.6 to 4 ng/ml The mean value 
was 2.21+|- 0.60 in the Recombinant HCG trigger group and 
3.02+|- 0.7in Triptorelin acetate trigger group. The P value was 
< 0.0001.
24 patients had Body mass Index (BMI) of less than 24 and 
30 patients had BMI more than or equal to 25 and less than 
30 in the Recombinant HCG Trigger group and 12 patients 
had BMI less than 24 and 41 patients had BMI more than 25 
but less than 30 in the Triptorelin acetate trigger group. Mean 
value was 24.70 +|- 2.86 in Recombinant HCG trigger group 
and 26.52+|- 2.06 in the Triptorelin acetate trigger group. The 
P value was 0.0003.
32 patients had 8-15 antral follicular count AFC and 22 pa-
tients had 16-24 AFC in recombinant HCG group. And in the 
Triptorelin acetate trigger group 10 patients had AFC 8-15 and 
43 patients had 16-24 AFC. The mean value was 15.20+|- 4.51 
in the Recombinant HCG trigger group and 19.06+|- 4.44 in 
the Triptorelin acetate trigger group. The P value was <0.0001
30 patients had serum estradiol value 3001-3500 pg/mL, 21 
patients had 3501-4000 pg/mL. 4  
Patients had 4001 to 4500 pg/mL and No one had 4501-5000 

Figure 1.1: Germinal vesicle oocyte.

Figure 1: Stages of oocytes maturation.

Figure 1.2: Metaphase I Oocytes.

Figure 1.3: Metaphase II Oocytes.

Result and Analysis 
The groups were analysed by age, body mass index (BMI), 
antral follicular count (AFC), anti mullerian hormone (AMH) 
level and serum estradiol value on the day of trigger.
In Recombinant HCG trigger group 7 patients were 21-25 
years, 17 patients were 26-30 years and 27 patients were 31 
to 35 years. And in Triptorelin acetate trigger group 9 patients 
were 21-25 years 24 patients were 26-30 years and 20 patients 
were 31-35 years. The mean value was 30.24+|- 3.23 in the Re-
combinant HCG trigger group and 29.17 +|- 3.15 in the Trip-
torelin acetate trigger group. The P value was 0.0858. Men-
tioned below in Table 1.
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Table 2: Recombinant HCG &Triptorelin acetate trigger ac-
cording to characteristics.

CHARACTERISTICS RECOMBINANT 
HCG TRIGGER 

TRIPTORELIN AC-
ETATE TRIGGER

P VALUE

Total Dose of Go-
nadotrophin (IU)

3029.94+|-1020.17 3269.19 +|- 730.17 0.1667

Duration of stimula-
tion (Days)

11.61 +|- 0.83 11.68 +|- 0.95 0.6855

Lead follicular size 
(mm)

24.19 +|- 0.44 23.80 +|- 1.62 0.0909

Number  of Follicles 
larger than 10 mm 

13.33 +|- 4.73 20.28 +|- 5.31 <0.0001

Number of follicles 
aspirated 

12.33 +|- 3.93 18.85 +|- 5.20 <0.0001

Proportion of follicles 
aspirated compared to 
expected 

92.82 +|- 11.69 91.28 +|- 14.16 0.5406

M2 oocytes 9.11 +|- 3.85 14.26 +|- 4.73 <0.0001

Proportion of M2 
oocytes compared 
to total retrieved oo-
cytes %  

72.86 +|- 17.66 74.89 +|- 15.06 0.5241

M1 oocytes 1.87 +|- 1.41 2.70 +|- 1.97 0.0136

Proportion of M1 
oocytes compared 
to total retrieved oo-
cytes %

16.49 +|- 15.03 13.47 +|- 9.31 0.2153

GV oocytes 1.61+|- 0.95 1.94 +|- 1.45 0.1660

Proportion of GV 
oocytes compared 
with total retrieved 
oocytes % 

13.77 +|- 7.64 10.37 +|- 7.16 0.0194

pg/mL in the Recombinant HCG trigger group. And in the 
Triptorelin acetate trigger group 22 patients had 3001 -3500 
pg/mL, 15 patients had 3501-4000 pg/mL, 7 patients had 4001-
4500 pg/mL and 9 patients had 4501 -5000 pg/mL. The mean 
value was 3427.24 +|- 344.26 in the Recombinant HCG trigger 
group and 3773.02+|- 591.81 in the Triptorelin acetate trigger 
group. The P value was 0.0003.

Discussion
An adequate knowledge about the endocrine and temporal re-
quirements for the maturation of oocytes enables the optimiza-
tion of IVF protocols and the development of standards to in-
duce oocyte maturation to improve both the safety and efficacy 
of IVF treatment.
Few studies showed similar or better Oocyte maturation , with 
the use of GnRH agonist trigger compared to hCG trigger 
(Humaidanet al 2013, Reddy et al 2014). Unlike hCG trigger, 
GnRH-a trigger stimulates FSH surge in addition to LH surge. 
FSH surge, in the mid-cycle, has a specific effect on oocyte 
maturation and leads to a further expansion of cumulus cells 
surrounding the oocyte and release of proteolyticenzymes in-
volved in the process of ovulation (Richards et al). Lamb et al 
by adding a dose of FSH to the hCG trigger, showed better re-
covery of oocyte and higher fertilization rates in IVF compared 
with hCG trigger alone. 
This method also enables more nuclear maturity and the re-
sumption of meiosis and thereby  increasing the number of 

Metaphase II oocytes (Anderson et al 1999). Shapiro et al 
showed that increased levels of LH following injection of hCG 
was slower than that following GnRH-a trigger (Shapiro et al)
The present prospective randomised study was done to com-
pare the efficacy of GnRH agonist Triptorelin acetate 0.2 mg 
administered subcutaneously and recombinant HCG 250mg 
administered subcutaneously, for triggering final oocyte matu-
ration in antagonist co-treated ICSI cycles. The results show 
that patients triggered with Triptorelin acetate had more yield 
of mature metaphase 2 oocytes than the patients triggered with 
Recombinant HCG. This may be due the fact that administra-
tion of GnRH agonist results in endogenous rise in both LH and 
FSH levels from the pituitary gland owing to initial flare effect 
similar to that of natural cycle (Gonenet al., 1990). Whereas 
recombinant HCG causes only LH rise.   GnRH agonist also 
causes  maturation of oocytes , meiosis reinitiation expansion 
of cumulus cells and thereby giving more number of mature 
oocytes (Andersen et al., 2006; Humaidanet al., 2011).

Conclusion
In conclusion both Triptorelin acetate and recombinant HCG 
triggers are effective for finaloocytematuration. Triptorelinac-
etate, may yield more number of mature metaphase II oocytes, 
than the recombinant HCG tigger. Nevertheless, more studies 
and researches might be needed to confirm our findings and 
improve our understanding.
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