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ABSTRACT
Objective: During in vitro fertilization (IVF) cycles, 

final oocyte maturation is usually triggered by human 
Chorionic Gonadotropin (hCG) for its known effect in 
mimicking Luteinizing Hormone (LH) surge; however, 
with the widespread use of the ‘antagonist protocol’, 
Gonadotropin Releasing Hormone agonist (GnRHa) is being 
more commonly employed as a trigger in order to minimize 
or eliminate the risk of ovarian hyper-stimulation syndrome 
(OHSS). Many studies proved its efficacy in inducing 
oocyte maturation and its safety in preventing OHSS in 
high-risk groups. Moreover, some studies showed that 
GnRHa trigger may improve oocyte yield. This study aimed 
to further explore any beneficial effect of adding GnRHa to 
hCG (dual trigger) on oocyte yield and fertilization rate in 
normal responder women.

Methods: We retrospectively reviewed and analyzed 
the data from 127 patients on antagonist protocol (67 dual 
trigger and 60 HCG trigger).

Results: The number of total oocytes, the number of 
MII oocytes and the number of fertilized oocytes were all 
significantly higher with the dual trigger protocol compared 
to hCG-only trigger. However, there is no significant 
difference in clinical pregnancy rate.

Conclusions: Using the dual trigger improved the 
number and quality of oocytes, and the fertilization rate in 
normal responders.
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INTRODUCTION
In the natural mid-cycle, the rapidly rising of estrogen 

levels and small rise in progesterone induce gonadotro-
pin surge, which triggers ovulation at approximately 36-40 
hours later (Hoff et al., 1983). In assisted reproductive 
technology (ART) procedures, human Chorionic Gonado-
tropin (hCG) usually triggers final oocyte maturation for 
its known effect in mimicking Luteinizing Hormone (LH) 
surge. However, ovarian hyper-stimulation syndrome 
(OHSS) represents a well-known side effect due to the pro-
longed elevation of hCG (≥6 days) after an hCG bolus. On 
the other hand, it is impractical to use LH to trigger ovula-
tion, due to its short half-life in circulation (<60 minutes) 
(Casper, 2015).

Gonadotropin Releasing Hormone agonist (GnRHa) 
for triggering final oocyte maturation was first introduced 
more than 20 years ago (Griffin et al., 2014). With the 
introduction of the ‘antagonist protocol’ for preventing 
premature LH surge, GnRHa trigger started to gain pop-
ularity as an effective and safe alternative to hCG. GnRHa 
trigger is considered more physiologic because it induc-
es LH and FSH elevations, mimicking the natural surge to 
obtain final oocyte maturation. Moreover, changes in the 
position of some amino acids causes a GnRHa activity that 
is approximately 100-200 times greater than that of native 
GnRH in releasing LH and FSH from the pituitary (Casper, 
2015). Due to its greater affinity for the receptor, GnRHa 
displaces the antagonist and results in LH induction and 
FSH release. A shorter duration of LH surge (34 hours) 
after GnRHa trigger causes a quick and reversible luteoly-
sis, thus decreasing the risk of OHSS (Casper, 2015; Mar-
tinez et al., 2013), especially in high-risk patients. Some 
studies focused on normal responder women have shown 
improvements in the number of MII oocytes when oocyte 
trigger was induced with GnRHa and hCG, in comparison to 
hCG alone (Lin et al., 2013; Decleer et al., 2014; Eftekhar 
et al., 2017). Moreover, some studies suggested that Gn-
RHa trigger brings true benefits for implantation, since the 
antagonist blocks endometrial GnRH receptors, worsening 
endometrial receptivity. Once the GnRHa is administered, 
it displaces the antagonist from the endometrial receptors, 
improving endometrial receptivity (Schachter et al., 2008).

The objective of this study was to retrospectively as-
sess the effects of GnRHa and hCG as dual trigger in com-
parison to hCG trigger alone on oocyte yield, fertilization 
rate and clinical pregnancy rate in normal responder pa-
tients.

MATERIALS AND METHODS
Study Design
This is a retrospective case-control study of IVF medi-

cal records from June 1, 2017, through June 1, 2018, per-
formed for IVF-ICSI antagonist protocol cycles with either 
GnRHa or HCG (dual) trigger, or HCG (single) trigger at 
several IVF centers in Jordan. The Institutional Review 
Board of King Abdullah University Hospital approved the 
study protocol. 

The study participants were patients ≤ 35 years of age, 
with AMH (1.5-4 ng/ml) on the antagonist protocol. Pa-
tients above the age of 35, with AMH <1.5 or >4 ng/ml 
were excluded. We included 127 completed cycles with em-
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bryo transfers in the analysis: n=67 as dual trigger (study 
group), and n=60 as hCG-only trigger (control group). The 
ovarian stimulation protocol was GnRH antagonist using 
HMG (Menogon or Merional). GnRH antagonist, Cetrotide 
0.25 mg was administered either fixed at the night of day 6 
of stimulation, or flexible when E2 >300 or at least one fol-
licle ≥14 mm. When at least two leading follicles reached 
18 mm in diameter, final oocyte maturation was triggered 
by either single HCG 10,000 IU IM vs. dual trigger (HCG 
5000 IU IM in addition to Decapeptyl 0.1mg SC). Pick up 
was performed 35-37 hours after trigger.

The oocytes were incubated for 2 hours before the 
ICSI. The cumulus and corona cells were removed using 
enzymatic digestion by cumulase, in addition to utilizing 
denuding pipette for mechanical denudation. Fertilization 
was assessed 16±2hours after ICSI, using an inverted mi-
croscope. Normal fertilization was defined by the presence 
of two centrally located pronuclei (PN), with clearly defined 
membranes and two polar bodies. Zygotes with abnormal 
PN numbers (1 or ≥3 PN) were not transfer. Only grade 
one embryos were transferred three days after oocyte re-
trieval. A grade-one embryo was defined as an embryo 
with good cell symmetry and no fragmentation.

The Luteal phase was supported by daily Cyclogest 400 
mg 1X2, started one day after pick up. Serum B hCG was 
measured 14 days after oocyte retrieval and a value above 5 
IU/ml was considered positive pregnancy. The luteal support 
was continued until 10th weeks of gestation.

The main Outcomes of interest were the oocyte yield 
(the number of total oocytes retrieved, the number of MII 
oocytes). Other outcome variables included clinical preg-
nancy rate and the number of fertilized oocytes. Clinical 
pregnancy was confirmed by ultrasound visualization of a 
fetal heartbeat.

Statistical analysis
We used the SPSS version 21 for statistical analysis, 

and descriptive statistics to calculate means and standard 
deviations for different measures, for continuous variables, 
(total number of cycles, BMI, infertility duration, days of 
simulation, day of starting antagonist, day of trigger, total 
number of oocytes, number of fertilized oocytes, number 
of grade 1 embryos and number of grade 2 embryos). In 
addition, we used parametric analyses with the t-test to 
test the effect of protocol on the previous factors. More-
over, the frequency and percentages were used to cal-
culate the descriptive statistics for embryo transfer day, 
pregnancy test, fetal heart activity, ovarian hyper-stimu-
lation syndrome rate, and infertility causes. We then used 
the Chi square test to check the effect of protocols on the 
previous factors.

RESULTS
The baseline characteristics and demographics did not 

statistically differ between the control and study group as 
shown in Table 1.

The women age distribution shows that the higher age 
category among women ranged from 25-30 year (43%), 
followed by the age group 31-35 years (33.6%). Most 
women in the sample group (64.1%) had primary infertil-
ity, while the rest of the sample had secondary infertility 
causes. The results showed that the percentage of smoking 
women in the sample was very low, indicating that the ef-
fect of smoking on fertility will be ignored to some extent. 
The percentage of smoking women did not exceed 14.4% 
of the sample. About 50% of the sample group were either 
overweight (28.9%) or obese (17.8%). 

Results showed that there were no differences concern-
ing the infertility duration for both groups in both proto-
cols. The infertility duration for the dual trigger group was 
4.17y compared to 4.49y for the hCG group. 

Table 2 depicts the ovarian stimulation response and 
IVF-ISCI outcome for each group. We found no statistically 
significant difference in days of stimulation, total dose of 
gonadotropins, and antagonist duration between the two 
groups. The mean number of total oocytes and MII oocytes 
were significantly higher in the dual trigger group (12.51 
vs. 10.58) and (9.52 vs. 8.33), respectively at p=0.019, 
p<0.01. Moreover, the number of fertilized oocytes in the 
dual trigger protocol was significantly higher, 7.63 com-
pared to 6.60 in the HCG trigger protocol (p<0.01). The 
mean numbers of embryos and grade one embryos ob-
tained were similar between the two groups.

In terms of IVF-ICSI outcome, there was no significant 
difference in positive pregnancy test rate and clinical preg-
nancy rate between the two groups, as shown in Table 3 
(p>0.05). In addition to similar OHSS (ovarian hyper-stim-
ulation syndrome) rate, there were three mild cases in the 
dual trigger group and two mild and one moderate in the 
HCG trigger group. None of them required hospitaliza-
tion. Mild OHSS was defined as OHSS with mild abdominal 
pain, bloating and ovarian size <8cm3, according to the 
proposed RCOG (Royal College of Obstetrician and Gyne-
cologist) classification of OHSS severity, shown in Table 3.

DISCUSSION
According to the results from this study, dual trigger-

ing with GnRH-agonist and half dose (5000IU) HCG can 
be an effective  alternative to HCG trigger alone, as it 
results in better cycle outcome for normal responders in 
GnRH-antagonist cycles. The dual trigger group showed 
a statistically significant higher number of total oocytes 

  Table 1: Baseline characteristics.

Dual trigger (Study group) hCG (Control group) p

Total no. of cycles 67 60

Age (y) 29.81±4.37 30.07±4.40 0.739

BMI (kg/m2) 24.28±4.06 25.53±4.55 0.172

Infertility Duration (y) 4.17±2.74 4.49±2.40 0.489

Infertility causes (%)
    Male factor
    Tubal factor
    PCOS
    Uterine septum
    Combined (M+F)
    PGD
    Unexplained

29.3
4.1
7.3
0.0
1.6
0.8
8.1

22.0
7.3
2.4
0.8
5.7
4.1
6.5

0.061

BMI: body mass index, PCOS: polycystic ovarian syndrome, M: male, F: female, PGD: preimplantation genetic diagnosis.
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  Table 2: Comparison of the HCG and dual trigger methods: characteristics of ovarian stimulation.

Group
p

Dual trigger Study HCG Control

Days of Stimulation (n) 9.06±1.06 8.93±1.16 0.522

Total dose of gonadotropins (IU) 1930.2±639.9 1864.2±1005.4 0.656

Day of starting antagonist 5.90±0.55 5.92±0.46 0.817

Day of trigger 10.05±1.14 9.87±1.09 0.374

Total Number of oocytes retrieved (n) 12.51±4.72 10.58±4.39 0.019

Number of MII oocytes (n) 9.52±3.85 8.33±4.04 0.092

Number of fertilized oocytes (n)
Number of embryos obtained (n)
Number of grade one embryos obtained (n)

7.63±3.32
8.26±1.01
4.5±0.32

6.60±3.10
6.71±0.67
3.78±0.37

0.075
0.192
0.150

  Table 3: The Chi square test for the effect of protocol on pregnancy test, OHSS, and fetal heart activity.

Group
Chi square p

Dual trigger HCG

Positive Pregnancy test 34.1%
(43/126)

34.9%
(44/126) 0.208 0.143

Clinical Pregnancy rate 32.5%
(41/126)

34.1%
(43/126) 3.24 0.355

Ovarian hyper-stimulation syndrome 2.4%
(3/126)

2.4%
(3/126) 1.22 0.543

retrieved, MII oocytes, and number of fertilized oocytes 
compared with the control group who received the stan-
dard HCG (10000IU) trigger. Choosing normal responders 
as the target population for this study should be consid-
ered important. Although normal responders are expected 
to have good numbers of good-quality oocytes; howev-
er, improving the oocyte outcome can improve the overall 
outcome for patients by increasing the chances of having 
the option of freezing oocytes or embryos; having enough 
numbers available for freezing, which will avoid repeating 
the full cycle of IVF in the future if needed. In addition to 
exploring further whether or not using dual trigger has any 
beneficial effect on clinical pregnancy rate.

Many studies demonstrated the effectiveness of using 
GnRHa to induce ovulation in the antagonist protocol of 
IVF treatment cycles by inducing an LH surge (Felberbaum 
et al., 1995; Beckers et al., 2003; Fauser et al., 2002). 
However, only a few studies investigated the effects of dual 
triggering in normal responders. Results varied among dif-
ferent studies. A previous retrospective cohort study by Lin 
et al. included 376 normal responders. This study found 
that the number of MII oocytes, the total number of oo-
cytes, implantation rate, clinical pregnancy rate, and live 
birth rate were significantly higher in the dual trigger group 
compared with the HCG-only group (Lin et al., 2013). 

Moreover, a prospective randomized controlled tri-
al performed by Decleer et al. (2014) with 120 patients 
reported better outcomes in the dual triggering group in 
terms of the number of MII oocytes, number of morpho-
logically normal embryos, number of cryopreserved em-
bryos, but there were no statistically significant difference 
in the number of cumulus oocyte complexes (COC), and 
implantation rates between both groups, although the dual 
trigger group had lower pregnancy rates. They explained 
the discrepancy in the results, higher good quality embry-
os, but lower pregnancy rates in the dual trigger group 
could be due the higher LH levels and the additional FSH 

surge observed in the dual trigger group (Decleer et al., 
2014). On the other hand, Kim et al. (2014), in their RCT, 
which included 120 patients, they reported no differences 
in the number of oocytes retrieved, MII oocytes, fertilized 
oocytes or good quality embryos between the dual trigger 
group and the HCG group, but a higher implantation rate, 
clinical pregnancy rate and live birth rate in the dual trigger 
group. 

Furthermore, Mahajan et al. (2016) performed a pro-
spective RCT study including 76 patients; they came up 
with similar results as the previous study from Kim et al. 
(2014). Ding et al. (2017) conducted a systemic review 
and meta-analysis, which included four RCT studies involv-
ing 527 women. They concluded that there was no signif-
icant difference in the total number of oocytes retrieved, 
number of MII oocytes, number of fertilized oocytes and 
implantation rate between the two methods of oocytes 
triggering, but a higher pregnancy rate in the dual trig-
ger group (Ding et al., 2017). Lately, a controlled trial was 
performed by Eftekhar et al. (2017), including 192 normal 
responders. They found that the number of MII oocytes 
and the number of embryos were higher in the dual trigger 
group than in the standard single HCG trigger group (Eft-
ekhar et al., 2017). 

In a recent retrospective study, Zhou et al. (2018) 
compared the outcomes from 325 normal responders; 
224 in the dual group versus 101 in the HCG group. They 
found that there was no difference in the mean number 
of retrieved oocytes, implantation rates, clinical pregnan-
cy rates, and live birth rates; however, the numbers of 
two- pronuclear embryos and high-quality embryos were 
higher in the dual trigger group. Nevertheless, this result 
was not reflected on the live birth rate - which was the 
primary outcome (Zhou et al., 2018). Moreover, an RCT 
conducted by Alleyassin et al. (2018), among 126 normal 
responders, had 63 patients receiving the HCG trigger and 
63 patients receiving the dual trigger, they found that good 
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quality embryos were significantly higher in the dual trig-
ger group, but there was no significant difference in the 
number of MII oocytes and clinical pregnancy rate. Ali et 
al. (2020) conducted the most recent RCT with 160 partic-
ipants, having one group receiving recombinant HCG, and 
a group receiving dual trigger recombinant HCG and GnRH 
agonist (1 mg leuprolide acetate). They found a statistical-
ly significant higher number of retrieved oocytes, MII oo-
cytes and number of grade one embryos (Ali et al., 2020).

Accordingly, our results are comparable to some from 
previous studies. As GnRHa trigger induces LH and FSH 
surge, mimicking the natural cycle, and this might offer 
an advantage for oocyte maturation (Casper, 2015; Lin et 
al., 2013). It is essential for the maturing follicle to have 
an increase in LH receptors in preparation for the events of 
ovulation and the following luteinization of the granulosa 
cell that follows the LH surge (Strickland & Beers, 1976; 
Eppig, 1979; Zelinski-Wooten et al., 1995; Yding Andersen 
et al., 1999). 

FSH is crucial for the formation of LH receptor sites 
in granulosa cells; and this has been confirmed in animal 
studies (Zeleznik et al., 1974; Richards et al., 1976). FSH 
also supports the resumption of meiosis and cumulus ex-
pansion (Strickland & Beers, 1976; Eppig, 1979; Zelins-
ki-Wooten et al., 1995; Yding Andersen et al., 1999). This 
might explain the observed beneficial effects of adding Gn-
RHa to trigger on oocyte outcome. However, the variation 
in the results of oocyte outcomes might be due to incon-
sistencies in the protocol used, participants included, or 
due to the small sample size in most of the studies. Most 
of the previous studies showed similar pregnancy rates 
when using dual trigger, which coincides with our results. 
Although two studies demonstrated a higher pregnancy 
rate in the dual trigger group. This could be explained by 
the stronger binding affinity of GnRH agonist to receptors, 
thus displacing the GnRH antagonist from the endometrial 
GnRH receptors, enabling proper post-receptor actions for 
implantation (Lin et al., 2013; Kim et al., 2014). Different 
luteal phase support could explain the controversy in the 
results in relation to pregnancy rate. 

The limitation of our study was its relatively small sam-
ple size, in addition to the lack of live birth rate, which 
would clinically reflect the real effects of any possible ben-
efit. In spite of this, the positive trend we observed in the 
number of mature and fertilized oocytes should encour-
age further well-structured prospective studies to confirm 
these findings clinically, and to investigate the exact mech-
anism behind. Moreover, we still need further studies to 
explore the effects on reproductive outcomes reflected by 
clinical pregnancy rate and live birth rate. 

We conclude that, the use of dual trigger (GnRHa and 
HCG) could result in significantly higher numbers of to-
tal oocytes retrieved, MII oocytes and fertilized oocytes 
in comparison to HCG trigger in normal responders. In 
conclusion, we find that dual triggering could be a good 
alternative to the standard single HCG triggering in normo-
responsive patients, undergoing an antagonist IVF-treat-
ment cycle.
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