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GnRHa and hCGin patients atrisk to develop severe
OHSS (Fig. 1)
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\ARHG versus hCG trigger- the physiological perspectives

'

The number of oocytes retrieved, percentage of mature oocytes and number of top-
quality embryos were either comparable or in favor of the GnRHa trigger (Table 1)
and might be explained by the following observations:

1.Unlike the GnRHa-induced mid-cycle surge of LH and FSH, terminating 24 h after its
onset, the HCG-mediated LH activity, with no FSH rise, and spans several days into the
luteal phase

2.While both LH and hCG act on the same LH receptor, accumulating evidence suggests
that LH has a greater impact on AKT and extracellular signal regulated protein kinase
(ERK1 /2) phosphorylation, responsible for granulosa cells proliferation, differentiation
and survival, while hCG generates higher intracellular cAMP accumulation, which
stimulates steroidogenesis (progesterone production)
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\/Decleer et al. [25] compared IVF outcome following either, 5000 IU of hCG trigger or a combination of
~ GnRHa plus 5000 IU of hCG concomitantly, 36 h prior to oocyte retrieval. While no in between groups
\ differences were observed in the mean number of oocytes retrieved, mature oocytes or pregnancy rates, the
number of patients who received at least one embryo of excellent quality and the number of cryopreserved
embryos were significantly higher following the dual trigger.

Griffin et al. [26] evaluated the effect of the dual trigger (GnRHa and hCG 5,000 IU or 10,000 IU, 35-37 h)
prior to oocyte retrieval in patients with a previous history of >25 % immature oocytes retrieved. Despite a
significantly higher proportion of mature oocytes retrieved with the dual trigger, the observed IVF outcome
remained poor, probably due to patients’ underlying oocyte dysfunction.
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In thé group of patients with low (<50 %) number of oocytes retrieved per number of dominant follicles, following
" the double trigger (GnRHa 40 h and standard hCG added 34 h prior to OPU (double trigger), respectively) N/
patients had significantly higher number of oocytes retrieved, number of 2PN, number of embryos transferred and
~significantly higher proportions of the number of oocytes retrieved to the number of follicles >10 mm and >14 mm
in diameter on day of hCG administration

Moreover, in those with low proportion of MIl ococytes (<66 %) per number oocytes
retrieved, following the double trigger, patients yielded significantly higher number of
MIl oocytes and proportion of MIl cocytes per number of oocytes retrieved, with the
consequent significantly increased number of top-quality embryos, as compared to the
hCG-only trigger cycles

To conclude, when the effects of the dual and double triggers are observed across the aforementioned studies
(Table 2), they are always in the same direction- consistently improved ~/
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Table 2 The effect of Standard hCG dose concomitant with GnRHa
(dual-double trigger) versus hCG alone on the different follicular
maturation variables following an IVF treatment cycle

From: Triggering final follicular maturation- hCG, GnRH-agonist or both, when and to
whom?

Authors #oocytes #Mll oocytes # embryos cryopreserved #top quality embryos Pregnancy rate
Linetal. [24] > > > = >

Decleeretal.[25] = = = - _

>patients with embryos >patients with at least

Cryopreserved one top quality embryo
Griffinetal. [26] > > =
Haasetal.[29] > > > >

Zilberbergetal. [30]
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>In favor of the dual/double trigger
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Comparizon of embryo outcomes between the trigger groups.

hCiG GnRH agonist  Dual trigger P-value
hCG vs GnRH agonist hiQG ws Dual trigger GnRH agonist vs Dual trigger

Mumber of mature oocytes 2.T8+2.10 3152295 3541+2 51 0.3TE 0.0E1 0.353
Mature oocyte rate” E55.4 H1.1 873 0.1EL 0.501 I )
Mumber of 2PN embryos 27T+2.30 2.T9=22.53 3022 24 PERE L 0. 302 0.337
Fertilization methaod i ] 02T D234

INF 52 (50.0) b [5E.5) 4 (56.0]

(| 52 (50.0) BB [41.5) T4 (a4.0]
Fertilization rate

INF 51.8 TE.9 Ta. T 0.350 0t 0.457

]| 5353 0.8 8521 P e L 0711 0.733
Mumber of clesved embryos 270227 2.T1z2A49 2H3: R 0945 03540 0.388
Cleavage rate g7.1 GT.2 965 LR a1 0.558 0.545
FMumber of good-quality embrycs 1.1%+1 45 12017 1.74+£1.90 D362 001k 0.
Good-guality embryc rate -1-1-.1‘ 443 592 0954 =01 =01
FMumber of viable embryos 1.55+1 &6 1.45=21.75 2.1%9+2. 11 2T 0.0 0.0kl

Eble embryc rate 575 535 746 D 1E4 =01 =011
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.\)/e/conduc'red this study for the first time to simultaneously compare the hCG trigger, GnRHa trigger and
dual trigger in women older than 35 years, in order to investigate whether dual trigger can be generally
applicable to this population.

S—

Our study showed no significant differences in the number of retrieved oocytes or mature oocytes
in favor of any of the three trigger methods. However, we found that dual trigger was associated
with more good-quality embryos and more viable embryos.

In all three groups in our study, there were patients in whom no oocytes were retrieved, and the
proportions were not significantly different between the groups, although the number in the GnRHa trigger
group was higher.

the two cases with more than three follicles and no oocyte retrieved were in the GnRHa trigger group. This
suggests that the risk of no response or suboptimal response to GnRHa should not be ignored.



. In the present study, we found that the dual trigger group did not allow more oocytes to be
retrieved but produced more good-quality embryos than the two single trigger groups,

suggesting that it was the combined effect of the two components that improved oocyte maturation
and embryo development when compared with single hCG trigger. However, this finding could be
only limited to some specific group of patients, such as older women, but not younger women or
normal responders
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atients aged <42 years who were treated with IVF/ICSI owing to tubal factor, male factor, unexplained,

“endometriosis and multiple factors were enrolled in this trial.
'

Subjects all received a standard long GnRHa protocol for IVF/ICSI and

hCG 6000-10 000 IU to trigger oocyte maturation. A total of 364 and 368 patients were randomized to
receive a urinary FSH (uFSH) bolus (6 ampules, 450 IU) and placebo, respectively, at the time of the hCG
trigger.

The primary outcome measure was clinical pregnancy rate. The secondary outcome measures were FSH level
on the day of oocyte retrieval, number of oocytes retrieved, good-quality embryo rate, live birth rate and
rate of OHSS



I N

ITare W SENISILIVILY allaly =1 100 PrepEiiarilly U Larnines ol LN prar Ll aniizs

(ITT).

IVF outcome

Under the worst
outcome hypothesis

Clinical
pregnancy rate

Live birth rate
Under the best
outcome hypothesis

Clinical
pregnancy rate

Live birth rate

F5H co-
trigger

52.7%
(192/364)

44.5%
(162/364)

56.3%
(205/364)

48.1%
(175/364)

Placebo

55.4%
(204/368)

47.6%
(175/368)

51.6%0
(190/368)

43.8%
(161/368)

Absolute rate

difference, % (95%

cl)

~2.7 (-9.9 to 4.5)

—3.1(-10.2 to 4.2)

4.7 (-2.5to 11.8)

4.3(-2.9t011.5)
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Risk ratio
(95% CI)

0.95 (0.83
to 1.09)

0.94 (0.80
to 1.10)

1.09 (0.95
to 1.25)

1.10 (0.94
to 1.29)

P-
value

0.47

0.41

0.20

0.24

The worst outcome hypothesis: the missing values in the FSH co-trigger group were imputed as

v




In this randomized, placebo-controlled, double-blinded study, we compared final oocyte maturation with
hCG alone or with FSH co-trigger (uUFSH + hCG) in women undergoing a GnRHa protocol for the treatment
of infertility

. Our study showed no clinically relevant or statistically significant differences in clinical pregnancy rates in
favor of treatment with additional FSH for oocyte triggering.

The serum FSH on the day of OR was significantly higher in the FSH co-trigger group, reflecting the effect
of the study medication, but there was no clear clinical relevanc
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~ We conducted a retrospective single-centre cohort study investigating symptoms and clinical

parameters of early OHSS in women at high risk of OHSS (antral follicle count or total number of
follicles on day of trigger >23)

triggered with human chorionic gonadotrophin (hCG) (n = 40), GnRH agonist (GnRHa; n = 99) or
kisspeptin (n = 122) at Hammersmith Hospital IVF unit, London, UK

kisspeptin has been evaluated as a novel trigger of oocyte maturation.

Kisspeptin acts to stimulate the release of endogenous GnRH from the hypothalamus. The peak
serum LH level following kisspeptin occurs at a similar interval to GnRHa (~4 hours following
administration), but to a lower amplitude,
as kisspeptin only stimulates the release of an endogenous pool of GnRH. To date, there has been
no direct comparison of markers of early OHSS following these triggers of oocyte maturation.
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Table 2). Moderate to severe OHSS occurred in 37.5% of patients following hCG, 3% following GnRHa and

Nt/
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Mild OHSS occurred in 45% of patients following hCG, 30% following GnRHa and 12% following kisspeptin

no patient following kisspeptin (Table 2). The likelihood of OHSS was increased at least ~33-fold following
~ hCG (P <.0001) and ~3-fold following GnRHa (P < .0001) when compared to kisspeptin

hCG (n = 40)

GNRHa

(n=199)

Kisspeptin
(n=122)

Mormal

7 (18%)

Mild
OHS55

18
(45%)

30
(30%)

15
(12%)

Moderate

OHS5

9 (23%)

3 (3%)

0 (0%)

Severe
OHSS

0 (0%)

Odds ratio of
mild-severe
OHSS (95% CI)

33.6(12.6-89.5)

P = .0001
3.6 (1.8-7.1)
P =.0001

Odds ratio of
moderate-severe
OHSS (95% CI)

80.79(10.2-637.5)
P < 0001

5.19(0.6-46.3)
p= 15
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This prospective randomized study was conducted in a university-affiliated tertiary care
center. A total of 227 patients diagnosed with PCOS, undergoing IVF in an antagonist
protocol

COH was started from 112.5 to 175 IU daily for 4 days

GnRH antagonist, Ganirelix (Orgalutran, Organon) 0.25 mg/day subcutaneous (s.c) was
started when the leading follicle was >14 mm and/or serum E2 concentration was >300

pg/mL.

When three lead follicles achieved 17-mm diameter, the final oocyte maturation was triggered
with a single dose of 0.2 mg s.c triptorelin (decapeptyl, Ferring) 35 h prior to oocyte retrieval in
both the groups and in Group B, a repeat dose of 0.1 mg 12 h following the first dose. We
preferred using triptorelin as GnRHa trigger,
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a significantly higher proportion of the number of oocytes' retrieved to the number of
preovulatory follicles was seen in Group A, yet a significantly higher yield of MIl oocytes
was obtained in Group B with an odds of 0.47 (P < 0.001)

This was associated with a statistically significant lesser number of MIs and GV oocytes in

Group B, suggestive of a better maturity with a repeat dose of GnRHa 12 h following the
first dose

Our study demonstrates a trend toward better fertilization, higher number of G1 embryos available on
day 3 and better blastocyst conversion, yielding a greater number of blastocysts in Group B.

Following transfer of frozen embryos in the subsequent HT cycle, a trend toward a higher clinical
pregnancy rate was observed in Group B (58% vs. 44%) who received a repeat dose of GnRHa 12 h
later, though not statistically significant.
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\/Our data showed that dual trigger with GnRHa and standard dosage of HCG
™ significantly increased the number of oocytes retrieved and the egg maturity
 versus conventional HCG trigger alone

The results indicated that the gene expression of and ) in the GC from
patients receiving the double trigger were significantly higher than that from the patients triggered by HCG alone
(Haas et al., 2016).

More specifically, Ereg and Areg have been shown to mediate the LH signal and partially take part in the process
of cumulus expansion and oocyte maturation



' - . SHARE
o
JBRA Assist Reprod. 2023 Jan-Mar; 27(1): 112-119. PMCID: PMC10065780 o o e
doi: 10.5935/1518-0557 20220035 PMID: 36356171
RESOURCES
Dual trigger vs. Conventional trigger outcomes in In Vitro Fertilization. Systematic - :
) ) Similar articles

- review and meta-analysis
= - ) ) _ ) i ) Cited by other ar
=  Virginia Gonzalez Gonzalez,! Alejandra Mayoral Triana,! Irene Serrano Garcia,’ Sara Osado Nieto,’
E Marta Calvo Urrutia, lgnacio Cristébal Garcia,! and Teresa Gastafiaga-Holguera® Links to NCBI Da
.
{4+

h = Author information = Article notes = Copyright and License information PMC Disclaimer oL

Abstract Go to: »

Objective

The aim of this study is to analyze the efficacy of the dual trigger (human chorionic gonadotropin

(hCG) + GnRH agonists) compared to the conventional trigger (hCG) in terms of oocyte retrieval

(number and oocyte maturity), fertilization rate or number of embryos with two pronuclei, number 7/
of high-quality embryos, number of transferred embryos, number of eryopreserved embryos,
implantation rate, positive 3-hCG rate, ongoing pregnancy rate, abortion rate, and live birth rate.
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Table 3

Controlled ovarian hyperstimulation regimens.

Study Type of

protocol

Dual trigger group

hCG group

Schachter et al., Antagonist
2008

Kim et al, 2014 Antagonist

Decleer et al., Antagonist
2014

Mahajan et al., Antagonist
2016

Maged et al., 2021 Antagonist

Haas et al., 2020 Antagonist

hMG + Cetrorelix

150-225 Ul rFSH + Cetrorelix

200 Ul rFSH + Ganirelix

FSH + hMH-HP + Cetrorelix

300 Ul r-FSH + 150 UI LH+FSH +

Cetrorelix

150-225 Ul r-FSH + Ganirelix

HMG + Cetrorelix

150-225 Ul rFSH + Cetrorelix

200 Ul rFSH + Ganirelix

FSH + hMH-HP + Cetrorelix

300 Ul r-FSH + 150 UI LH+FSH +

Cetrorelix

150-225 UI r-FSH + Ganirelix

o Window
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1able 4

Interventions and dosage in COH and triggering.

Study Dual group hCG group

Total FSH Triggering Total FSH Triggering

dose dose
Schachter et al., N/A 0.2 mg triptorelin + 5000 Ul hCG N/A 5000 UI hCG
2008
Kim et al., 2014 1879.44457.2 0.1 mg triptorelin + 250 pghCG ~ 1859.6+462.8 250 pg hCG +

placebo

Decleer et al., 2014 20834590 0.2 mg triptorelin + 5000 IU hCG 20061457 5000 UI hCG
Mahajan et al, 2851.64573 0.2 mg triptorelin + 250 pg hCG ~ 2879.6+809.9 250 pg hCG
2016
Maged et al, 2021 N/A 0.2 mg triptorelin + 10000 UI hCG N/A 10000 UI hCG

Haas et al., 2020 N/A

1 mg leuprolide acetate + 1000U1
hCG

N/A 1000UI hCG
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'v'm{dVOI‘ of the dual trigger protocol when compared to hCG activation in terms of number of oocytes
retrieved and live birth rate. No statistically significant differences were found for the other analyzed
_ variables, although a trend favoring the dual trigger was identified in every parameter considered.

All studies reported an increase in the number of total oocytes retrieved and in the number
of mature oocytes favoring the dual trigger. They also reported a higher number of high-
quality embryos with the dual trigger protocol compared with the conventional trigger.
Nevertheless, statistically significant differences were observed only in the total number of
oocytes. Despite the increased number of mature oocytes and high quality embryos
associated with the dual trigger, no statistically differences were observed in the analysis,
with an MSD of 0.23 (IC: 0.06 - 0.53) in the study of mature oocytes
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A prospective, randomized, double-blinded clinical trial enrolled patients
between May 2016 and June 2018.

The inclusion criteria for participating in the study were: women age 18-41
years, with BMI (body mass index) of 18-35 kg/m2, AMH (anti-Miillerian
hormone) >1 ng/ml, AFC (antral follicular count) 6—20 and FSH <20 IU/I
undergoing one of their first three IVF cycle attempts.

We excluded patients with poor ovarian reserve (AMH <1 ng/ml), patients at
high risk of developing ovarian hyperstimulation syndrome (OHSS; E2 levels
>15 000 pmol/l or AFC >20), patients with BMI >35 and patients with
moderate—severe endometriosis.
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In our present RCT, we found a higher number of oocytes, mature
oocytes, blastocysts, top-quality blastocysts, implantation rate,
ongoing pregnancy rate and higher live birth rate in the dual

trigger group



