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INTRODUCTION 

The introduction of GnRH agonist as a trigger combined 

with gonadotropins in antagonist protocol can be 

considered as a major way to prevent OHSS in high risk 

patients. Polycystic ovary syndrome is one of the major 

causes of infertility. Almost 75% of an ovulatory woman 

have PCOS.1 Ovarian hyper stimulation syndrome and 

multiple pregnancy are known complications of PCOS in 

ART.  

Many studies are available now to reduce the incidence 

and severity of OHSS in these patients at the same time 

achieving acceptable pregnancy rate. In our study, we 

used antagonist protocol in PCOS patients and compared 
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ABSTRACT 

Background: Polycystic ovary syndrome is one of the major causes of infertility. Almost 75% of ovulatory women 

have PCOS. Ovarian hyperstimulation syndrome and multiple pregnancies are known complications of PCOS in 

ART. Many studies are available now, to reduce the incidence and severity of OHSS in these patients, at the same 

time achieving acceptable pregnancy rate .In our study, we used Antagonist protocol in PCOS patients and compared 

the results using GnRH-Agonist versus hCG as ovulation trigger.  

Methods: This is double blinded comparative study between uses of GnRH- Agonist versus hCG as an ovulation 

trigger in 100 patients with polycystic ovary syndrome in antagonist protocol, done in private ART setting. In the 

study, 100 patients randomly allotted in two groups (A & B), each 50 patients, given ovulation trigger (When leading 

three follicles were >18 mm) as group A-GnRH-Agonist (Inj. Triptoreline 0.1 mg, 12 hours apart two doses 

subcutaneously) and group B  hCG as (Inj. Recombinant hCG, 250 mcg  single dose subcutaneously).  

Results: In our study, In 50 patients of group A, total 31 patients were pregnant. In group B of 50 cases, 29 patients 

were pregnant. There was no significant difference between two groups (P>0.05). Incidence of ovarian 

hyperstimulation syndrome is significantly less in PCOS patients, when GnRH agonist is used as ovulation trigger in 

Antagonist protocol, as compared to hCG (P <0.01).The incidence was mild OHSS was significantly(P<0.05) less in 

GnRH group. There was no significant difference in incidence of moderate OHSS (P>0.05). None patient of two 

groups developed severe OHSS.  

Conclusions: Incidence of the ovarian hyperstimulation syndrome is significantly less in patients with Polycystic 

Ovarian Syndrome when GnRH agonist is used as an ovulation trigger, as compared to hCG, in Antagonist protocol. 

In our study, there was no significant difference in pregnancy rates between two groups.  
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the results using GnRH-Agonist versus hCG as ovulation 

trigger. The doses of GnRH agonist to trigger ovulation 

vary from 0.1 to 0.5mg either single or multiple doses 8, 

12 or 24 hours apart .We used it as two doses 0.1mg 

twelve hours apart.  

METHODS 

This is double blinded Comparative study between uses 

of GnRH- Agonist versus hCG as an ovulation trigger in 

100 patients with polycystic ovary syndrome in 

Antagonist protocol, done in private ART setting.  

 In the study, 100 patients randomly allotted in two 

groups (A & B), each 50 patients, given ovulation trigger 

(When leading three follicles were > 18 mm) as 

A. GnRH-Agonist( Inj. Triptoreline o.1 mg , 12 hours 

apart two doses subcutaneously) or 

B. hCG as (Inj. Recombinant hCG 250 mcg  single dose 

subcutaneously) 

 

• OPU done after 36 hours of trigger. 

• ICSI done by embryologist in the same lab 

and settings. 

• Patient underwent a single day 3 transfer of 

grade one embryo. 

• Patients advised luteal phase support 

(vaginal micronized progesterone tab 400 

mg HS, vaginal progesterone Gel (8%). 

• Serum bhCG done after 12 days and 

positive cases advised transvaginal 

ultrasonography on day 35. 

Study parameters:- 

1. Total numbers of oocytes retrieved 

2. Total numbers of M2 oocytes 

3. Total number of grade one embryos(Morphology 

grading) 

4. Pregnancy rate 

5. Incidence of OHSS 

Inclusive criteria:- 

1. PCOS patients were diagnosed on basis of Rotterdam 

Criteria( two of the following) : 

• Oligo-and/or anovulation 

• Clinical and /or biochemical signs of 

hyperandrogenism and 

• Polycystic ovary on ultrasound scan, defined as 

the presence of 12 or more follicles in each 

ovary (one ovary being sufficient for 

diagnosis)measuring 2-9 mm in diameter, and/or 

ovarian volume > 10 mm 

2. Husband having normal semen analysis. 

3. Patients stimulated with Antagonist protocol. 

4. Patients given ovulation trigger with Agonist or                        

hCG. 

5. Patients started with progesterone support on day of 

OPU (Vaginal progesterone 400 HS). 

6. ICSI pregnancy. 

7. Patients with single day 3 transfer of grade one 

embryo. 

8. Patients given luteal phase support (vaginal 

progesterone tab 400 mg HS, vaginal progesterone 

Gel.  

Exclusive criteria:- 

1. Non PCOS 

2. Husband having abnormal semen analysis. 

3. Dual trigger 

4. Lost follow up 

RESULTS 

The Table-1 is showing that, average numbers of oocytes 

retrieved were 24 in group A, of which 19 (79.1%) were 

in M2 phase.  

Table 1: Parameters in group A.  

Parameters GnRH Agonist 

Average numbers of oocytes retrieved 24 

Average numbers of M2 oocytes 19(79.1%) 

The Table-2 is showing that, average numbers of oocytes 

retrieved were 26 in group B, of which 21 (80.7%) were 

in M2 phase. 

Table 2: Parameters in group B.  

Parameters hCG 

Average numbers of oocytes retrieved 26 

Average numbers of M2 oocytes 21(80.7%) 

Following Table no. 3 showing that, there was no 

difference in number of grade one embryo formation in 

both groups. 

Table 3: Average number of grade one embryos in 

group A and B.  

Average number of grade one embryos Total 

GnRH Agonist ( Group A) 4 

hCG (Group B) 5 

Following Table 4 shows that, there is no proven 

difference in group A and group B.  

Table 4: Pregnancy rate in group A and B.  

Pregnancy rate   Total % 

GnRH Agonist(Group  A) 31/50 62% 

  hCG(Group B) 29/50 58% 
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Following Table 5 shows that, there is no statically 

proven difference in group A and B. 

Table 5: Comparison between Pregnancy rate in 

group A and B.  

Parameter 
Group 

A(n=50) 

Group B 

(n=50) 

Z 

Value 

P 

Value 

Pregnancy 

rate 
31 (62) 29 (58) 0.41 >0.05 

Following Table 6 shows the incidence of OHSS in group 

A which is of three types mild, moderate and severe. 

Table 6: Incidence of OHSS in group A.  

Incidence of OHSS GnRH Agonist % 

Mild 2 4% 

Moderate 1 2% 

Severe 0 0% 

Following table 7 shows the incidence of OHSS in group 

B which is of three types mild, moderate and severe. 

Table 7: Incidence of OHSS in group B.  

Incidence of OHSS hCG % 

Mild 9 18% 

Moderate 3 6% 

Severe 0 0% 

Following table 8 shows the comparison of incidence of 

OHSS in group A and group B. Incidence of ovarian 

hyperstimulation syndrome is significantly less in PCOS 

patients, when GnRH agonist is used as ovulation trigger. 

Table 8: Comparison of incidence of OHSS in group 

A and B.  

OHSS 

incidence 

Group A 

(n=50) 

Group B 

(n=50) 

Z 

Value 

P 

Value 

Mild 2 (4) 9 (18) 2.29 <0.05 

Moderate 1 (2) 3 (6) 1.03 >0.05 

Overall 3 (6) 12 (24) 2.60 <0.01 

DISCUSSION 

In normal cycle mid-cycle LH surge initiates maturation 

of oocyte which eventually results in the ovulation. The 

normal LH surge has duration of approximately 48 

hours.2 The normal LH surge can be divided into three 

phases, ascending limb (14 hours), a plateau phase (14 

hours), long descending phase (20 hours). GnRH agonist 

gives same amplitude of LH surge as seen in normal 

menstrual phase consisting of two phases: a short 

ascending phase (> 4 hours) and descending phase (>20 

hrs). Following are the explanations of advantage of 

GnRH agonist over hCG:- 

• GnRH agonist has shorter half-life (60 min) than Hcg 

(> 24 hours).3 The induction of more physiologic 

surge of ovulatory LH and FSH with GnRH agonist. 

• This time-limited stimulus can be restricted to few 

follicles that are more mature thus lowering number 

of corpus lutea and OHSS .This is observed that hCG 

has sustained luteotrophic effect and 

supraphysiological levels of estradiol and 

progesterone having negative impact on endometrial 

receptivity.4,5 

In our study, in 50 patients of group A, total 31 patients 
were pregnant. In group B of 50 cases, 29 patients were 
pregnant. There was no significant difference between 
two groups (P>0.05). Incidence of ovarian 
hyperstimulation syndrome is significantly less in PCOS 
patients, when GnRH agonist is used as ovulation trigger 
in Antagonist protocol, as compared to hCG (P<0.01). 
The incidence was mild OHSS was significantly (P<0.05) 
less in GnRH group. There was no significant difference 
in incidence of moderate OHSS (P>0.05). None patient of 
two groups developed severe OHSS. 

There was some evidence that using GnRH agonist 
trigger ovulation reduces the incidence of OHSS but 
needed luteal support. As stated in 2011, GnRHa 
triggering is a valid alternative to hCG triggering, 
resulting in an elimination of OHSS. After modified 
luteal support there is now a non-significant difference of 
6% in delivery rate in favour of hCG triggering and 
(Kol.2004) reported that luteolysis induced by GnRH 
agonist prevent OHSS.6,7 Same results were presented 
previously also as, the GnRH-a appears to be an effective 
alternative to hCG for inducing the follicular rupture in 
stimulated cycles in women who are at risk for 
developing ovarian hyperstimulation syndrome. 
However, GnRH- an administration can induce short 
luteal phase. This defect may be ascribed to the pituitary 
desensitization rather than to a direct effect on corpus 
luteum. Luteal phase support is needed to prevent luteal 
phase deficiency.8 We provided luteal support in the form 
of vaginal micronized progesterone tablets and gel. 
 
Itzkovitz et al. reported that GnRH agonist triptoreline 
0.2 mg effectively triggered an endogenous LH surge for 
final oocyte maturation after garnirelix treatment in 
stimulated cycles and it prevented OHSS. In high 
responders with more than 21 follicles and high serum E2 
levels (3000 pg/ml), 83% oocytes were metaphase two 
and none developed OHSS.9 
 
Lewit et al. reported the outcome of 73 treatment cycles 
involving 44 high responders with previous history of 
OHSS and high estradiol levels (>13,200 pmol/L) on the 
day of triggering using GnRH agonist. None developed 
of ovarian hyper stimulation syndrome, But required 
luteal support.10 
Dong et al. reported that using GnRH agonist to trigger 
oocyte maturation and ovulation in PCOS patients using 
gonadotropins with raised E2 levels. 83.3 percent 
ovulated and 22.2% became pregnant, only one of the 18 
cycles ended in OHSS.11Tay in 2002 stated that GnRH 
agonist is able to induce an endogenous surge of LH and 
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FSH which is physiological and prevent incidence of 
OHSS.12 

In 1994 Shaler et al. also stated that GnRH agonist 
reduces the incidence of OHSS. They reported 6 out of 
12 got pregnant and none of twelve developed OHSS.13 
The mean number of oocytes, proportion of mature 
oocytes and fertilization rate were similar between the 
study and control groups. Implantation rate (38.6% 
versus 45.1%), clinical pregnancy rate (69.6% versus 
60.9%) and delivery rate (62.5% versus 56.5%) were 
similar in the study and control groups respectively. 
There was one case of moderate ovarian hyperstimulation 
syndrome (OHSS) in the control group and none in the 
study group. GnRH agonist is effective in triggering 
oocyte maturation in patients with PCOS or previous high 
response.14 

Ovarian hyperstimulation mainly causes increased 
vascular permeability, VEGF known to be major factor 
for the same. In one study, in patients with PCO treated 
with FSH/ GnRH antagonist, final oocyte maturation with 
GnRH agonist instead of HCG reduces significantly 
inhibit A, E2 and progesterone levels during the luteal 
phase. This phenomenon reflects the inhibition of the 
corpus luteum function and may explain, at least in part, 
the mechanism of OHSS prevention in high-risk patients 
but the study do not support a crucial role for VEGF or 
TNFα in OHSS.15 

In our study we concluded that, incidence of the ovarian 
hyperstimulation syndrome is significantly less in 
patients with Polycystic Ovarian Syndrome when GnRH 
agonist is used as an ovulation trigger, as compared to 
hCG,  in antagonist protocol. In our study, there was no 
significant difference in oocytes retrieved, number of 
grade one embryo and pregnancy rates between two 
groups. We provided luteal support in the form of vaginal 
micronized tablets and gel. 
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