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Objective: To study and compare the effectiveness of dual trigger with gonadotropin-releasing hormone
agonist (GnRHa) and low dose human chorionic gonadotropin (hCG) for final oocyte maturation versus
human chorionic gonadotropin trigger for improving clinical outcomes in GnRH Antagonist IVF-ICSI Cycles
in normal responder patients.Materials andMethods: A prospective comparative study was conducted at a
tertiary care infertility centre. Eighty (80) normoresponders who were to undergo IVF-ICSI cycles were
included in the study. Patients in both groups underwent controlled ovarian hyperstimulation using GnRH
antagonist protocoI. Group 1/Study (n= 40) patients were given Inj Leuprolide acetate and low dose highly
purified injection hCG. Group 2/ control group received standard dose of highly purified injection hCG. Day
3 fresh embryo transfers were performed. Primary outcome measured was clinical pregnancy rate and
secondary outcomes measured were: implantation rate, miscarriage rate, number of MII oocytes, number
of embryos formed, risk of OHSS. Results: In group 1 the clinical pregnancy rate and implantation rate were
higher than in group 2, 52.50% vs 47.50% and 29.67% vs 26.08% but the difference was not statistically
significant. There were significantly higher number of MII oocytes retrieved (10.63±5.46 Vz 8.10±5.74)
and higher number of embryos formed (8.2±3.4 Vz 6.8±3.6) in group1 than in group 2. Conclusion:
Though there was increased clinical pregnancy rate and implantation rate in dual trigger group but it was
not statistically significant. There was significant increase in MII oocytes and number of embryos formed in
the dual trigger group.
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INTRODUCTION

Twenty years ago, Gonel et al. in 1990 introduced
gonadotropin-releasing hormone (GnRH) agonist for
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triggering the final oocyte maturation in place of
human chorionic gonadotropin (hCG).[1] GnRH
agonist as trigger in GnRH antagonists protocols for
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controlled ovarian stimulation (COH) became popular
due to advantage of drastic reduction in ovarian
hyperstimulation syndrome (OHSS).[2,3,4]

GnRH antagonist cotreatment during ovarian stimulation
allows ovulation to be induced with a bolus of GnRHa, as
GnRHa displaces the GnRH antagonist in the pituitary,
activating the GnRH receptor, resulting in a surge of
gonadotrophins (flare-up), similar to that of the natural
midcycle surge of gonadotrophins as it causes
endogenous release of both follicle-stimulating
hormone (FSH) and luteinizing hormone (LH).[5] Mean
duration of LH surge is shorter about 24 hours, it is very
similar to the natural cycle duration of 48 hours,[6] and
thus reducing the incidence of OHSS in high
responders.[7] However, there have been some issues
with the substitution of GnRH-agonists as trigger.

Kummer et al. in 2013 discovered that the risk of empty
follicle syndrome was increased following isolated GnRH-
agonist trigger due to a suboptimal LH surge in a subset of
patients.[8] Also there have been increased early pregnancy
loss and decreased rates of ongoing pregnancy as noted by
multiple studies.[9]

Hoff et al. in 1983 postulated that significant differences
are there between the GnRHa-induced surge and that of
the natural cycle LH-surge. There are three phases in LH-
surge of natural cycle,[6] with a total duration of 48 hours,
on the other hand the GnRHa-induced surge of
gonadotrophins consists of only two phases, with
duration of 24 to 36 hours as described by Itskovitz
et al. in 1991.[9] This results in a significantly reduced
total amount of gonadotrophins being released from the
pituitary when GnRHa is used to trigger final oocyte
maturation.[1,9] Hence, the combined effect of ovarian
stimulation and GnRHa trigger decreases the endogenous
LH concentration quite dramatically during the early luteal
phase,[10] requiring a proper adjustment of the standard
luteal-phase support to safeguard the reproductive
outcome.[10]

However, with hCG there is an advantage of luteal-phase
support due to its long duration of action because the
hCG-mediated LH activity spans the luteal phase for
several days, unlike the physiological midcycle surge of
LH and FSH, which terminates 48 hours after its onset.[11]

Multiple corpus luteum get stimulated by this supra-
physiological LH activity, resulting in high-serum
progesterone and oestradiol concentrations, which in
turn reduce the endogenous LH secretion by the
pituitary.[11] Humaidan et al. in 2012 explained that
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hCG given for final oocyte maturation covers the luteal
phase for a total of 8 to 10 days and all luteal actions of LH
gets covered including the upregulation of vascular
endothelial growth factor (VEGF) and fibroblast
growth factor 2 (FGF2) and cytokines (LIF) necessary
for successful implantation to take place.[12] Later this
function is covered by the hCG produced by the
implanting embryo.[12] Hence, dual trigger can give the
benefits of a bolus of a GnRHa in terms of release of
endogenous LH and FSH from the pituitary combined
with the long-acting LH activity of a small bolus of hCG,
covering the early luteal-phase LH deficiency. The dual
trigger protocol is usually followed by a standard luteal-
phase support.

“Dual trigger”was first defined in 2008as the concept of a
combination of GnRH-a and a low-dose hCG in triggering
final oocyte maturation by Shapiro et al. in a retrospective
study inpatients treatedwithGnRHantagonist cycle for the
purpose of preventingOHSS[13] in high ovarian responders
and showed improved implantation rate, clinical pregnancy,
and live birth rates in normal responders using dual trigger
regimen.

Since then, many studies have shown benefits of using
dual triggering regimen in high and poor responders
patients but few studies have been done to show their
usefulness for normal responder patients.[14,15]

The aim of this study was to study and compare the
effectiveness of dual trigger with gonadotropin-releasing
hormone agonist (GnRHa) and low-dose hCG for final
oocyte maturation with hCG trigger for improving clinical
outcomes in GnRH Antagonist IVF-ICSI Cycles in
normal responder patients.

MATERIALS AND METHODS

STUDY DESIGN

A single-center, prospective randomized comparative
study was conducted at a tertiary care infertility center
from 1st March 2020 to 28th February 2021.

Total 118 patients who were to undergo controlled ovarian
hyperstimulation for IVF-ICSI cycles during the study
period at the center were assessed for eligibility, for
which patients underwent clinical history taking, physical
examination, complete hematological and biochemical
screening to look for inclusion and exclusion criteria.

Eighty (80) patients who were normal responders were
included in the study according to inclusion and exclusion
Fertility Science and Research | Vol 9 | Issue 2 | July-December 2022
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criteria. Normal responders were defined as women in
age group 21 to 37 years, with serum AMH level>1.2 ng/
mL to <4 ng/mL, with AFC (3–8) per ovary

Inclusion criterion were women: (i) aged 21 to 37 years;
(ii) with a body mass index (BMI) of≥18–≤25 kg/m2; (iii)
who had a normal response to controlled ovarian
stimulation (6–20 retrieved oocytes); and (iv) a normal
uterine cavity assessed by 2D ultrasonography (USG)/
hysteroscopy.

Exclusion criteria were women: (i) with a hyper
response (number of retrieved oocytes >20) or weak
response (number of retrieved oocytes <6) to
controlled ovarian hyperstimulation (COH); (ii) with
>3 attempts at IVF and/or ICSI; (iii) suffering from
an endocrine disorder (diabetes mellitus,
hyperprolactinemia, thyroid dysfunction, congenital
adrenal hyperplasia, Cushing syndrome, or polycystic
ovary syndrome), or a uterine anomaly confirmed by

Figure 1: Consort flow chart.
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hysterosalpingography or hysteroscopy; and (iv)
untreated hydrosalpinx.

Sample size calculation: All consecutive patients
meeting the eligibility criteria during the study period
were enrolled. With reference to previous studies and
their experience, it was decided that atleast 40 cases per
group should be enrolled (total= 80) for a meaningful
observation.

Embryo scoring/grading: all embryos were graded
according to Istanbul Consensus, 2011 (Human
Reprod,Vol 0(0).1–14, 2011) and only Day 3 embryos
of grade 1 or grade 2 quality were transferred in
all cases.

Methodology: After ethical clearance and proper
informed consent, patients were enrolled into one of
the two groups randomly by a computer-generated
randomization program.
113



Group 1/study group (n= 40) patients were given Inj
Leuprolide acetate (Sun Pharma, India) and low-dose
highly purified injection hCG (Sun Pharma, India)
subcutaneously. Group 2/control group (n= 40)
received standard dose of highly purified injection hCG
(Sun Pharma, India). All patients underwent ovarian
stimulation with a flexible starting dose of recombinant
FSH (Intas, India) with dosage 150–225 IU on day 2 of
menses and was continued for 4 days at the same dosage
then the dosage was adjusted according to follicular
monitoring with serial transvaginal (TVS) two
dimensional (2D) ultrasonography. After at least one
follicle reached a size of 14mm, antagonist injection
(inj cetrorelix 0.25mg, Zydus, India) started
subcutaneously daily. When > 2 follicles reached the
size of 18mm, final oocyte maturation was triggered by
either a combination of Inj Leuprolide acetate 2mg and
low-dose highly purified hCG inj 2000 IU (dual trigger) in
Group 1 or by a standard dose of highly purified hCG inj
10,000 IU subcutaneouly in Group 2. Oocyte retrievals
were performed under transvaginal ultrasound guidance
35 to 36 hours after the trigger. IVF-ICSI was performed
in all cases. Day 3 fresh embryo transfers were performed
for all cases (2 × 8 cell embryos) 72 hours after oocyte
retrieval on day 4 of progesterone start. Endometrial
thickness was checked using 2D-TVS before
transferring the embryos. The catheters (soft catheter)
used for embryo transfer were the same. All transfers were
done by a single clinician to avoid bias from difference in
skills of the clinicians. All ultrasonographic examinations
were performed by one clinician.

The luteal-phase support was with vaginal
supplementation of 800mg micronized progesterone
starting on the day of oocyte retrieval. Urine pregnancy
test was performed after 14 days of embryo transfer, if
positive it was followed by serum beta-hCG test. A value

gestational sacs to the number of embryos transferred and
miscarriage was regarded as pregnancy loss before 12
weeks of gestation.

ETHICAL CONSIDERATION: The study was
approved by the Ethics Committee Review Board of
Indian Fertility Society and written informed consent
was obtained from all participants after giving them all
the needed information.

STASTICAL ANALYSIS: Statistical testing was
conducted with the statistical package for the social
science system version IBM SPSS 19.0. For all
statistical tests, a P value less than 0.05 was taken to
indicate a significant difference.

RESULTS

Figure 1 shows the consort flow chart, which shows total
80 patients were recruited for this study, from among
normal responder patients undergoing IVF-ICSI cycle
(n = 118) during the study period and were randomized
into one of the two groups according to inclusion and
exclusion criteria. Group 1 (n = 40) received dual trigger
(dual-trigger group) and group 2 (n = 40) received
standard hCG trigger (hCG trigger group) for final
oocyte maturation after COH. In both the groups,
there were no cancellations; all the patients were
followed up and their data analyzed for outcomes.

[Table 1] Table 1 shows the baseline characteristics and
demographics in study and control group. Both groups
were similar in age, BMI, duration and cause of infertility,
antral follicle count, serum AMH level, basal FSH and E2
level.

[Table 2] Table 2 shows the ovarian stimulation cycle
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of more than 25U/mL in serum beta-hCG test was
considered to be a positive pregnancy. The luteal
support was given until 10th week of pregnancy.

Primary outcome measured was clinical pregnancy rate
and secondary outcomes measured were: implantation
rate, miscarriage rate, number of MII oocytes, number of
embryos formed, risk of OHSS.

Biochemical pregnancy rate was defined as a serum beta-
hCG level greater than 25 IU/L 14 days after embryo
transfer. Clinical viable pregnancy (CPR) was taken as the
presence of a gestational sac with heart beat identified by
vaginal/abdominal USG at 7 weeks period of gestation.
Implantation rate (IR) was determined as the ratio of
114
characteristics. Both groups were comparable in
stimulation cycle characteristics and the association was
not found to be statistically significant.

[Table 3] Table 3 shows the number, quality of oocytes
retrieved, and embryos formed in the two groups.
Although the total number of oocytes were similar in
both the groups, the number of retrieved mature
metaphase II (MII) oocytes, total number of embryos,
and total number of top-quality embryos all were
statistically significantly higher in the dual-trigger group.

[Table 4] Table 4 shows the comparison of clinical
outcomes in both the groups. In dual-trigger group
(group 1), the biochemical pregnancy rate, clinical
Fertility Science and Research | Vol 9 | Issue 2 | July-December 2022



TABLE 1: Comparison of the Dual Trigger and Human Chorionic Gonadotropin Trigger: Demographic Characteristics

Dual Trigger (n = 40) hCG Trigger (n = 40) P-value
Age (year) Mean ± SD 32.05 ± 2.23 31.65 ± 2.21 0.423
BMI (kg/m2) Mean ± SD 22.34 ± 1.29 22.36 ± 1.39 0.941
Duration of infertility (years) Mean ± SD 4.43 ± 1.19 4.36 ± 1.09 0.770
Number of antral follicle counts Mean ± SD 5.63 ± 0.84 5.60 ± 0.93 0.899
Basal FSH (IU/L) Mean ± SD 5.62 ± 0.83 5.58 ± 0.88 0.827
Basal E2 (IU/L) Mean ± SD 44.30 ± 3.52 44.17 ± 2.94 0.855
Serum AMH (ng/mL) Mean ± SD 2.82 ± 0.62 2.87 ± 0.615 0.731
Cause of infertility (%):
Male factor (%)
Female factor (%)
Combined factor (%)
Unexplained (%)

%(n) 45.20% (18)
22.31% (9)
15.57% (6)
16.82% (7)

47.32% (19)
20.29% (8)
12.5% (5)
20% (8)

0.970

(Categorical variables data presented as percentage and quantitative data presented as mean ± standard deviation, and p-value <0.05 was taken as significant.)

TABLE 2: Stimulation Characteristics in the Dual Trigger and Human Chorionic Gonadotropin Trigger Group

Dual Trigger (n = 47) hCG trigger (n = 62) P-value
Duration of stimulation (day) Mean ± SD 9.28 ± 0.51 9.33 ± 0.57 0.680
Total dose of gonadotropins (IU) Median ± SD 3165.4 ± 1124.2 3839.5 ± 805.5 0.001*
Duration of GnRH antagonist treatment (in days) Mean± SD 4.28 ± 0.51 4.33 ± 0.57 0.680
Endometrial thickness on day of trigger (mm) Mean ± SD 8.45 ± 0.77 8.54 ± 0.83 0.656

(*p-value by Mann–Whitney U test; quantitative data presented as mean ± standard deviation (SD) or median ± SD and p-value <0.05 was taken as significant)

TABLE 3: Outcome in Terms of Number and Quality Oocytes Retrieved and Embryos Formed

GROUP 1/Dual trigger (n = 40) GROUP 2/hCG trigger (n = 40) P-value
Total No. of oocytes retrieved (Mean ± Standard Deviation) 11.98 ± 5.64 10.6 ± 4.84 P = 0.109NS
Total no. of MII oocytes retrieved(Mean ± Standard Deviation) 10.63 ± 5.46 8.10 ± 5.74 P = .006

SIGNIFICANT
Total no. of embryos formed (Mean ± Standard Deviation) 8.2 ± 3.4 6.8 ± 3.6 P = 0.015

SIGNIFICANT
No. of top quality embryos formed(Mean ± Standard Deviation) 5.80± 0.97 5.08 ± 0.69 P = <0.002

SIGNIFICANT

(Quantitative data presented as mean ± standard deviation and p-value <0.05 was taken as significant, NS − not significant, S − significant)

TABLE 4: Clinical Outcomes in Both the Groups

(n =

cent
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pregnancy rate, and implantation rate were higher than in
hCG trigger group (group 2), 57.50% vs. 55%; 52.50% vs.
47.50%; and 29.67% vs. 26.08%, but the difference was
not statistically significant (p= 0.821; p= 0.654; p= 0.588,
respectively). Miscarriage rate was lesser in group 1
(14.28%) than in group 2 (15.78%), but this was also
statistically not significant (p= 0.894). There were higher
number of MII oocytes retrieved and higher number of
embryos formed in group 1 than in group 2 and this
difference was statistically significant. In group 1, there
were no cases of OHSS and only one case of mild OHSS
was reported in group 2, which was managed on out-
patient basis.

GROUP 1/Dual trigger
BIOCHEMICAL PREGNANCY RATE (%) 57.50% (23)
CLINICAL PREGNANCY RATE (%) 52.50% (21)
MISCARRIAGE RATE (%) 14.28% (3)
IMPLANTATION RATE (%) 29.67%
Rate of OHSS (%) 0% (0)

(* Mild OHSS, ** p-value by Fisher exact test, categorical variables data presented as per
Fertility Science and Research | Vol 9 | Issue 2 | July-December 2022
DISCUSSION

The present study demonstrated similar implantation,
clinical pregnancy, rate and total number of oocytes
retrieved among patients who underwent dual triggering
of oocyte maturation and those who had hCG-only
triggering. Although there were higher implantation,
clinical pregnancy rate in the dual-trigger group but the
difference was not statistically significant. However, total
number of mature MII oocytes retrieved and high-quality
embryos was higher in the dual-trigger group. These data
suggest that the dual trigger could improve the quantity of
embryos and quality of embryos and oocytes.

40) GROUP 2/hCG trigger (n = 40) P-value
55% (22) 0.821 NS

47.50% (19) 0.654 NS
15.78% (3) 0.894 NS
26.08% 0.588 NS

(1)* 1** NS

age (n), and p-value<0.05 was taken as significant, NS − not significant, S − significant)
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As described earlier compared with hCG alone,
administration of GnRH agonist induces an increase in
endogenous LH and FSH release, which is very similar to
the natural midcycle surge of gonadotropins.[16] This
surge in FSH could activate resumption of the oocyte
meiotic process and cumulus expansion at the final stage
of oocyte maturation.[16] Also Lamb et al. found that
administration of FSH at the time of the hCG trigger
improved the rate of oocyte retrieval and 2 PN embryos
significantly, and led to a greater concentration of FSH in
follicular fluid as compared with using an hCG trigger
alone.[17] In a study by Griffin et al., the researchers found
that dual trigger increased the maturation rate of oocytes
by up to 75% among women who earlier had low
maturation rates during hCG trigger cycles.[18] In our
study also we got significantly higher number of mature
oocytes in dual-trigger group.

Although how midcycle FSH surge helps is not
completely understood, but it is suggested that it
enhances LH receptor formation in luteinizing
granulosa cells, nuclear maturation, and cumulus
expansion,[19] and thus improving oocyte maturity and
pregnancy outcome. Our study was also based on this
hypothesis. Our results resemble that of Lin et al. and
Schachter et al. who reported that the use of dual trigger in
normal responders is associated with significant increase
in numbers of MII oocytes.[20,21] Also Schachter et al.
showed significantly higher implantation rates among
women who were given dual trigger (0.2mg of
triptorelin in combination with 5000 IU of hCG) than
those who were given 5000 IU of hCG alone for
trigger.[21] Whereas, Alleyassin et al. could not find any
significant difference in the number of MII oocytes, the
number of COCs, and the number of 2 PN oocytes
clinical pregnancy rate and live birth rate with the use
of dual trigger in comparison to the standard dose of hCG
alone.[22]

Decleer et al. suggested that the use of dual trigger using
GnRH agonist and the standard dose of urinary hCG
decrease the pregnancy rate, although dual trigger group
had higher number of top-quality embryos.[23] They
suggested this could be explained by the negative effect
on the endometrial receptivity induced by the higher LH
levels and the additional FSH surge, but they used
standard dose of hCG (5000 IU) with GnRH agonist
(Triptorelin 0.2mg).[23]

A previous study reported that a decrease in endometrial
receptivity, rather than poor embryo quality, leads to
inferior outcomes in GnRH antagonist cycles.[24] The
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GnRH agonist can remove the negative effects of the
GnRH antagonist on endometrial receptivity and thus
promoting embryo implantation, as concluded in a review
of the role of GnRH receptors in mediating endometrial
receptivity and embryo implantation.[25]

Kim et al. suggested that the dual-trigger group showed
statistically significant improved rates of implantation,
clinical pregnancy, and live birth. They explained that
this could be due to multiple roles of GnRH in the
regulation of endometrial receptivity and embryo
implantation.[26] Although we had higher implantation
rate in our study, but we could not include live birth rate in
our study due to shorter duration of our study.

Zhou et al. compared the outcomes in 220 patients with
dual trigger and 110 control patients and found no
significant difference between the two groups regarding
implantation rate, clinical pregnancy, or live births in a
retrospective cohort study.[27] Whereas, Haas et al. in 2020
studied (RCT) 150 patients over a period of 2 years and
found that not only the number of total oocytes, MII
oocytes, top-quality embryos but also the clinical
pregnancy rate and live birth were significantly more in
dual-trigger group.[28]

A recent systematic review and meta-analysis conducted
by Ding et al. in 2017 on dual trigger for final oocyte
maturation in vitro fertilization[29] included four RCTs
with different sample sizes. The final conclusion was that
dual trigger was similar to hCG in triggering oocyte
maturation and may be effective in improving
reproductive outcomes.

Our study was prospective randomized study which is the
greatest strength of our study. Also it was done in normal
responders on whom only few studies have been done in
the past.

The main limitation of this study is its small sample size
because of which clinically significant difference in clinical
outcomes could not be seen probably. Also, we could not
compare ongoing pregnancy rate and live birth rate
between the groups.

CONCLUSION

In conclusion, in terms of the number of MII oocytes
retrieved, top-quality embryos in normal responders, a
dual-trigger approach seems superior to an hCG trigger
alone. Future randomized controlled trials in large cohorts
and meta-analyses are needed to clarify the exact impact of
Fertility Science and Research | Vol 9 | Issue 2 | July-December 2022
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dual trigger on clinical outcomes in normal responders
undergoing ART cycles.
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Commentary

First IVF baby was born in the year 1978. Over the last 44
years, there have been constant attempts to make IVF
simpler, improve the success rates, and also to reduce the
treatment burden.

In past, studies had been concentrating on getting ovarian
stimulation right, but last decade had seen interest in
optimising luteal phase. There have been attempts to
reduce the complications such as ovarian
hyperstimulation syndrome (OHSS). While GnRH
agonist trigger was started to prevent OHSS, very
quickly it was realised that this alone was not sufficient,
andwe need to add something tomaintain the success rates.
Addition of low dose Human chorionic gonadotropin
(HCG) on day of egg collection was then started.

As every step in long process of IVF is important and any
outcome will be as good as the weakest link. Recently
attention has been given to the trigger injections to
improve the number of oocytes. This study joins a
number of recently published studies which compare
the outcomes after giving trigger injection with HCG
alone versus HCG and GnRHagonists (dual trigger).
Theoretical basis is the improvement in endogenous
Follicle stimulating hormone (FSH) and LH by
GnRHagonists with adds to activity of HCG.

Although this is a very small trial with no
appropriate sample size calculation, it suggests that there
is nodifference in livebirthoutcomes in the twogroups. It is
hard to draw definite conclusions as numbers are too
small and there is no cost-effectiveness analysis.

Following pandemic and in current economic climate,
we are all required to deliver more with less rather than
same with more. Hence, we should be looking at
reducing rather than increasing the number of
injections. So, this study provides some reassurances
that one injection is as good. Although conclusion is
misleading in quoting that number of Metaphase II
(MII) and top-quality embryo is increased as study is not
powered to assess this.
Fertility Science and Research | Vol 9 | Issue 2 | July-December 2022
What we need is an agreed dose of HCG and
GnRHagonists with appropriate sample size, economic
evaluation alongside clinical evaluation to be able to reach
at definite conclusions. At the same time this study
provides a pilot to build a definitive trial.

Dr. Abha Maheshwari, Consultant reproductive medicine,
Honorary Professor, Aberdeen Maternity Hospital,
Aberdeen, UK.
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