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Objective. During in vitro fertilization-embryo transfer (IVF-ET) treatment, the reproductive endocrine regulatory mechanisms
hold pivotal importance. Specifically, the serum estradiol (E,) level during ovulation emerges as a critical factor influencing
pregnancy outcomes. This retrospective study aimed to comprehensively compare two common clinical regimens based on the
grouping of serum E, levels and the number of oocytes retrieved on the trigger day. Our objective was to evaluate the pregnancy
outcomes in IVF-ET patients across different ovarian response groups, exploring the efficacy of the dual-trigger and single-trigger
regimens to provide valuable insights for optimizing clinical strategies in the context of IVF-ET. Methods. A retrospective analysis
was conducted on the clinical data of 2778 infertile patients who underwent ART (IVF/ICSI). Subsequently, a detailed statistical
analysis was performed on 1032 patients following an antagonist regimen. Participants were categorized into single-trigger and
dual-trigger groups based on real-world trigger protocols, considering different ovarian responses. Comprehensive statistical
assessments were conducted on baseline characteristics, ovulation induction, and pregnancy outcomes. Results. Baseline
characteristics and cycle parameters among the three patient groups (high ovarian response, normal response, and poor response)
exhibited no significant differences between the dual-trigger and single-trigger regimen groups. Despite the dual-trigger regimen
utilizing a significantly lower HCG dose, no notable discrepancies were observed in laboratory results and pregnancy outcomes
(embryo transfer rate, pregnancy rate, and live birth rate) for normal and high responders. Remarkably, E, levels were higher in
the dual-trigger group compared to the single-trigger group. In high and normal responders, the dual-trigger regimen dem-
onstrated increased oocyte counts and oocyte acquisition rates, coupled with decreased transfer cancellation rates attributed to
ovarian hyperstimulation syndrome (OHSS). Intriguingly, patients with a poor ovarian response experienced no graft can-
cellations due to OHSS prevention in either group. Conclusion. For patients with high and normal ovarian responses, the
utilization of a dual-trigger regimen on the trigger day effectively mitigates the risk of OHSS. Our large sample study supports the
substitutability of the dual-trigger regimen over the single-trigger regimen without compromising pregnancy outcomes. However,
this conclusion is not applicable to patients with poor ovarian responses. The results of this study highlight the necessity of
adopting a customized and individualized treatment approach that should be based on the patient’s ovarian response. Addi-
tionally, recognizing the pivotal role of the endocrine environment in influencing pregnancy outcomes and the occurrence of
OHSS, further exploration of the effects of different triggering regimens on endocrine parameters is warranted. Such in-
vestigations will contribute to enhancing the reproductive outcomes of IVF-ET technology.
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1. Introduction

Infertility affects approximately 48 million couples and 186
million individuals globally, underscoring the significance of
assisted reproductive technology (ART) as a pivotal treat-
ment modality [1]. Controlled ovarian hyperstimulation
(COH) plays a crucial role in ART procedures such as
in vitro fertilization and embryo transfer (IVF-ET) and
intracytoplasmic sperm injection (ICSI), aiming to achieve
a higher yield of oocytes.

Ovulation is intricately linked to the integrity of the
hypothalamic-pituitary-gonadal (HPG) axis, and ovulation
triggering stands out as a pivotal step in COH. Typically,
human chorionic gonadotropin (HCG) and gonadotropin-
releasing hormone agonist (GnRHa) serve as triggers, closely
mimicking physiological luteinizing hormone (LH) peaks
and inducing ovulation approximately 36-40hours later.
However, the extended half-life and increased receptor af-
finity of HCG over LH elevate the risk of OHSS, an iatro-
genic complication [2]. OHSS often occurs in the luteal
phase after ovulation induction or early pregnancy, po-
tentially causing respiratory distress and gastrointestinal
issues and endangering the lives of patients in severe cases.
To mitigate OHSS risk, GnRHa is increasingly favored as
a trigger, as it induces endogenous LH peaks more closely
resembling natural hormonal patterns [3]. Studies indicate
that GnRHa triggers can reduce vascular endothelial growth
factor mRNA expression, subsequently lowering OHSS
incidence [4]. For patients with a high ovarian response and
the associated risk of OHSS, selecting GnRHa as the trigger
has demonstrated efficacy in OHSS prevention. In antago-
nist cycles, GnRHa triggers are preferred due to heightened
pituitary sensitivity.

The GnRH antagonist protocol, gaining widespread
application, proves effective for patients with varying
ovarian responses, offering positive clinical outcomes [5].
Despite concerns about reduced corpus luteum function and
fresh-cycle embryo transfer rates, frozen embryo transfer
presents a viable alternative. Approximately 5.2% of in-
fertility patients exhibit insensitivity to single GnRHa trig-
gers, often observed in those at high risk of OHSS [6].

The emergence of the dual-trigger regimen, combining
HCG and GnRHa, represents a recent development with
limited real-world clinical data. Selection of the trigger
protocol is guided by serum estradiol (E,) levels, follicle
count, patient parameters (height and weight), and previous
ovulation responses. In high-response populations, where
follicle counts exceed 20 or oocytes obtained surpass 15, the
dual trigger is increasingly recommended [7]. Compared to
the GnRHa single trigger, the dual trigger elevates endog-
enous LH and FSH levels, enhances oocyte maturity, and
increases retrieval rates without compromising success rates.
Notably, dual triggering reduces OHSS risk and enhances
pregnancy outcomes compared to HCG single triggering [8].

This study reviews the clinical data of trigger protocols in
patients with different ovarian responses to the antagonist
protocol, using propensity score matching (PSM) to control
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for confounding factors and evaluating the efficacy and
safety of the dual trigger, combining GnRHa with low-dose
HCG. The observed pregnancy outcomes provide valuable
evidence for optimizing clinical strategies in diverse re-
sponder populations. The impact of dual triggers on preg-
nancy outcomes in different response populations.

2. Materials and Methods

2.1. Study Subjects. This observational retrospective study
was conducted in a single regional hospital in China, and
approval was obtained from the Ethics Committee of Re-
productive Hospital Affiliated to Shandong University on
October 24, 2022. The ethical approval number is 2022103.
The data extraction was performed in the hospital HIS
system. This study retrospectively analyzed 2778 infertile
women who underwent in vitro fertilization/intra-
cytoplasmic sperm injection (IVF/ICSI) fertility treatment
from January 1, 2018, to December 31, 2020, at the Center for
Reproductive Medicine of Shandong University. All enrolled
patients signed an informed consent form to allow data
collection for research purposes without violating patient
privacy or ethical norms. The quality of sperm is qualified by
routine semen examination [9].

Inclusion criteria are as follows: (1) IVF/ICSI patients
with the GnRH antagonist protocol; (2) aged 20-40 years;
(3) cycle number <2; and (4) with a body mass index (BMI)
of 18-30kg/m>.

Exclusion criteria are as follows: (1) suffering from an
endocrine disorder (diabetes mellitus, hyperprolactinemia,
thyroid dysfunction, congenital adrenal hyperplasia, cushing
syndrome, or polycystic ovary syndrome) and (2) a uterine
anomaly confirmed by hysterosalpingography or
hysteroscopy.

2.2. Regimens for Ovarian Stimulation. All patients are
treated with the GnRH antagonist protocol for controlled
ovulation induction therapy. Gn is applied to ovulation
induction starting at 2 to 3 days of the menstrual cycle, and
the amount of Gn is determined according to the patient’s
age, BMI, basal hormone level, antral follicle count (AFC),
etc. Commonly used Gn drugs are Recombinant Follitropin
Beta injection (Puregon, N. V. Organon, Netherlands) and
Urofollitropin for injection (Lishenbao, Livzon Pharma-
ceutical Group Inc., China). The monitor follicle grows after
applying Gn for 4days and adjusting the amount of Gn
according to the development of follicles. When at least one
lead follicle >14 mm, the GnRH antagonist Cetrorelix Ac-
etate Powder for injection (Sizekai, Merck Serono Europe
Limited, United Kingdom) or Ganirelix injection (ORGA-
LUTRAN, N.V.Organon, Netherlands) acetate 0.25 mg/day
is applied to follicle maturation.

When ultrasound detects the presence of two or more
follicles >18 mm in diameter in both ovaries, a drug trigger is
performed that night. Trigger protocols are administered
according to the serum estradiol E, level and follicular
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development number on the day of the trigger. Including the
HCG alone group (chorionic gonadotrophin for injection,
Livzon Pharmaceutical Group Inc., China), the dual trigger
protocol HCG was combined with GnRHa (Triptorelin
Acetate for injection, Dipherelinel, Ipsen Pharma Biotech,
France; Triptorelin, Dabijia, Ferring GmbH, Germany). The
dose was adjusted according to hormonal levels and indi-
vidual characteristics on the trigger day. The retrieval is
performed under the guidance of vaginal ultrasound 36 to
38 hours after the trigger.

2.3. Grouping. Depending on the ovarian response, patients
were divided into three groups: high responders (trigger day
E,>4000pg/ml or >15 oocytes obtained), normal re-
sponders (trigger day E, <4000 and 4 <number of oocytes
obtained <15), and poor responders (number of oocytes
obtained <3) [10]. In real-world clinical practice, based on
experience and patient assessment, physicians usually use
the dual trigger group with GnRHa and HCG in high-
response patients who have OHSS risk, and those without
risk use a single trigger with HCG.

2.4. Outcome Variables

(1) Characteristics of patients at baseline: age, BMI,
infertility type, causes of infertility, baseline follicle
stimulating hormone (FSH), baseline LH, baseline
estradiol (E,), antimullerian hormone (AMH),
baseline AFC.

(2) Characteristics of ovarian stimulation: total dose of
Gn, duration of stimulation, number of large follicles
above 14 mm in diameter on the trigger day, serum
LH on the trigger day, serum E, on the trigger day,
serum P on the trigger day, endometrial thickness on
the trigger day, the dose of HCG, the number of
oocytes, the oocyte retrieval rate, the number of
fertilizations, the fertilization rate, the number of
high-quality embryos, and the high-quality
embryo rate.

(3) Pregnancy outcome indicators: the embryo transfer
rate, clinical pregnancy rate, biochemical pregnancy
rate, live birth rate, ectopic pregnancy rate, abortion
rate, transplant cancellation rate (reasons: pre-
vention of OHSS, high P value, endometrial factor,
embryonic factor, oocyte factor, and others), and
OHSS incidence rate.

2.5. Statistical Analyses. PSM is a statistical method used to
process data. In observational studies, due to various rea-
sons, there are more biases and confounding variables in the
data. The PSM is precisely designed to reduce the impact of
these biases and confounding variables in order to make
a more reasonable comparison between the experimental
group and the control group. In assisted reproduction, the
patient’s baseline conditions, ovarian response, and trigger-
day ovarian indicators can all affect pregnancy outcomes.
Therefore, whether to use a dual trigger as the dependent

variable or exposure factors (patient baseline characteristics,
ovarian function, stimulus indicators, etc.) that affect
pregnancy outcomes as independent variables, a binary logit
model is constructed for 1:1 nonreplacement nearest
neighbor matching (NNM) of PSM.

Using SPSS 23.0, the continuity variable is first nor-
malized, and the large sample (n>50) is tested using the
Kolmogorov-Smirnov test. The indicators that meet the
normality test are analyzed by the Student’s t-test, and the
measurement data are presented as mean + standard de-
viation (X *S). The indicators that did not meet the nor-
mality test use the Mann-Whitney U-test when classified
into two groups and the Kruskal-Wallis test when more than
two groups are presented by the median M and quartile
spacing (P25 and P75). For intergroup comparison of cat-
egorical variables, the sample size n > 40 and the theoretical
frequency T>5 use Pearson’s chi-squared test, n>40 and
1< T <5 use the likelihood-ratio test, and n <40 and T<1
use the Fisher chi-square test, presented as frequencies and
percentages. P<0.05 was statistically significant for the
difference.

3. Results

A total of 2540 patients met the inclusion criteria. There were
matching confounding factors (age, BMI, infertility type,
causes of infertility, baseline FSH, baseline LH, baseline E,,
AMH, total dose of Gn, duration of stimulation, number of
large follicles above 14 mm in diameter on the trigger day,
serum LH on the trigger day, serum E, on the trigger day,
serum P on the trigger day, and endometrial thickness on the
trigger day) between high responders and normal re-
sponders. The final analysis consisted of a total of 1032
patients, including 510 high responders, 388 normal re-
sponders, and 134 poor responders (Figure 1). The three
groups before and after matching were compared in terms of
baseline characteristics, ovarian stimulation characteristics,
and pregnancy outcomes in two trigger groups.

Table 1 shows a comparison of the characteristics of
patients in the dual trigger group and the HCG alone group
before and after matching against patients at baseline (age,
BM]I, infertility type, causes of infertility, FSH, LH, E,, AMH,
and AFC). The results showed statistically significant dif-
ferences before the propensity score matched the two
triggering regimens before matching with the infertility type
and AFC in high responders and age, FSH, LH, and AFC in
normal responders (p<0.01). However, there were no
significant differences in baseline and cycle stimulation data
between the different responding populations applying the
two triggering regimens after the propensity score matched
(P >0.05).

Table 2 shows statistically significant differences in se-
rum E,, HCG dose, and the number of large follicles in the
three responding patient populations with the dual trigger
regimen (P < 0.01), and no statistically significant differences
were found in the rest of the indices. After the propensity
score was matched between the populations of the two
regimens, there were significant differences in the two
trigger groups and HCG doses with p value <0.001 in
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Infertile women who underwent IVF/ICSI from January 1, 2018 to December 31, 2020 at the

Data extraction

Center for Reproductive Infertile women who underwent IVF/ICSI from January 1, 2018 to

December 31, 2020 at the Center for Reproductive Medicine of Shandong University (n=2778)

Inclusion and Exclusion

High responders (n=771)
alone trigger : 516
dual trigger : 255

Classification

High responders (n=510)
alone trigger : 255
dual trigger: 255

Analysis

Inclusion (n=2540)

Normal responders (n=1635)
alone trigger : 1441
dual trigger : 194

Normal responders (n=388)
alone trigger : 194
dual trigger : 194

Exclusion: (1) suffering from an endocrine disorder (diabetes
mellitus, hyperprolactinemia, thyroid dysfunction, congenital
adrenal hyperplasia, cushing syndrome, or polycystic ovary
syndrome); (2) a uterine anomaly confirmed by
hysterosalpingography or hysteroscopy. (n=238)

—

Poor responders (n=134)
alone trigger : 120
dual trigger : 14

1:1 PSM exposure variables (n=1032)

Poor responders (n=134)
alone trigger : 120
dual trigger : 14

Analyzing pregnancy outcomes

FiGure 1: Flowchart of infertile patients who underwent IVF/ICSIL.

different responders, and the rest of the results were not
statistically different. However, most laboratory results in
the three ovarian response groups showed slightly higher
values in the dual trigger group than in the HCG alone
group, proving that there is still an advantage in the dual
trigger group.

In the retrieval of patient data, the usual dose of HCG for
the single-trigger group is 6000IU, 8000IU, or 100001U; the
usual dose of HCG for the dual-trigger group is 2000IU or
4000IU, and the specific dosage needs to be adjusted
according to the patient’s laboratory indicators. We can find
that in order to prevent adverse reactions to HCG, the
dosage of HCG has been reduced for the high responders.

Table 3 shows a comparison of patient characteristics in
pregnancy outcomes after matching in the dual trigger
group and HCG alone group. There were no significant
differences in pregnancy outcomes in the different trigger
groups of normal and high responders as displayed in the
results (P >0.05). Moreover, although there was no statis-
tically significant difference between the two triggering
regimens in high responders, the incidence of OHSS was
lower with dual triggering (3.92 vs. 1.96%). In poor re-
sponders, the embryo transfer rate of the HCG-alone trigger
group is significantly higher than that of the dual trigger
group, and there are no cases of transfer cancellation for
OHSS prevention in both groups.

4. Discussion

E, is a hormone secreted by ovarian follicular cells that plays
an important role in maintaining the growth and devel-
opment of oocytes. Previous studies have shown an in-
creased risk of OHSS in patients with E, > 3500 pg/ml [11].

A very high E, level and too many oocytes retrieved increase
the incidence of moderate-to-severe OHSS [12]. Therefore,
the risk of OHSS can be predicted clinically by assessing the
trigger-day E, level and the number of oocytes retrieved. In
this study, the E, level of the dual trigger group was higher
than that of the single trigger group in the high-response
patients and the normal-response patients.

OHSS remains a prevalent complication of COH during
ART. Reducing the dose of gonadotropins is the most ef-
fective way to prevent OHSS. Recently, the use of Myo-
Inositol oral supplementation during ovarian stimulation
has been found to reduce the amount of gonadotropins and
the time of ovarian stimulation [13]. The combination of
GnRHa with an HCG dual trigger can also reduce the dose of
HCG, which has shown promising results in preventing
OHSS, as previously demonstrated; however, its definitive
role necessitates further substantiation [14]. The theoretical
underpinning for the dual trigger, encompassing GnRHa
and HCG, lies in its potential to maintain stable luteal
function and enhance pregnancy outcomes. Previous re-
search studies, including those conducted by Siikiir and
Albeitawi, support the superiority of the dual trigger in
normal responders [2, 15]. Chung et al. endorse the dual
trigger protocol as an effective strategy for in vitro fertil-
ization in high responders without compromising fresh
cycle pregnancy outcomes [16]. Li et al.’s study highlights the
dual trigger’s capability to prevent severe OHSS while
maintaining an excellent high-quality embryo rate in high-
ovarian responders following GnRH antagonist protocols
[17]. Our current study aligns with these findings, revealing
a lower transplant cancellation rate in both high and normal
responders within the dual trigger group compared to the
single trigger group, attesting to the risk reduction in OHSS
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occurrence. Importantly, there were no significant differ-
ences observed in pregnancy outcomes for high and normal
responders, further reinforcing the effectiveness and safety
of the GnRHa combined with the low-dose HCG dual trigger
protocol when compared to the HCG alone trigger. Contrary
to these positive outcomes, Eser A posits that the dual trigger
may not yield improved oocyte maturation, clinical preg-
nancy, or ongoing pregnancy rates in poor responders [18].
Our findings in poor responders corroborate this perspec-
tive, with a lower embryo transfer rate observed in the dual
trigger group compared to the alone trigger group, signi-
tying potential limitations in its application for this
population.

Analyzing the reasons for transplant cycle cancellation,
our study underscores the predominant role of OHSS
prevention as the primary factor. The absence of a stan-
dardized HCG dosage for the dual trigger in clinical practice,
often tailored to individual patient conditions and physician
experience, may contribute to the observed high transplant
cancellation rate [19]. This prompts a critical need for further
investigation into optimizing HCG dosage to potentially
increase the proportion of fresh embryo transfers without
elevating the OHSS risk.

Despite our efforts to match baseline patient charac-
teristics and the positive outcomes observed with the dual
trigger, this retrospective analysis has limitations. The in-
herent biases in clinical preferences for trigger protocols, the
smaller population of poor responders, and potential sample
loss in matching control baselines are acknowledged.
Consequently, deficiencies in embryo transfer rates, bio-
chemical pregnancy rates, clinical pregnancy rates, and other
parameters warrant consideration. Larger prospective ran-
domized controlled trials are imperative to comprehensively
evaluate whether the dual trigger genuinely improves
pregnancy outcomes across diverse ovarian response pop-
ulations and attains superior clinical results.

5. Conclusions

Our findings highlight that in patients with high- and
normal-ovarian responses, the utilization of a dual-trigger
regimen on the trigger day could mitigate the risk of OHSS.
Our large sample study validates the substitutability of the
dual-trigger regimen over the single-trigger regimen without
compromising pregnancy outcomes, and this strategic ap-
proach significantly mitigates the risk of canceling fresh
embryo transfers attributed to OHSS prevention while
concurrently yielding favorable pregnancy outcomes.
However, this conclusion is not applicable to patients with
poor ovarian responses. The results of this study highlight
the necessity of adopting a customized and individualized
treatment approach that should be based on the patient’s
ovarian response. The expansion of our study’s sample size
reinforces the robustness of the evidence supporting the dual
trigger as a relatively effective and safe regimen. Addi-
tionally, recognizing the pivotal role of the endocrine en-
vironment in influencing pregnancy outcomes and the
occurrence of OHSS, further exploration of the effects of
different triggering regimens on endocrine parameters is
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warranted. Such investigations will contribute to enhancing
the reproductive outcomes of IVF-ET technology.

Data Availability

The data that support the findings of this study are available
from the Hospital for Reproductive Medicine Affiliated to
Shandong University, but restrictions apply to the avail-
ability of these data, which were used under license for the
current study and so are not publicly available. Data are,
however, available from the correspondence authors upon
reasonable request.

Disclosure

A preprint has previously been published [20].

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

NH was responsible for the project development, manu-
script validation, review, and supervision. MS was re-
sponsible for the project development, data collection, data
analysis, and manuscript validation. JW was responsible for
the data management, data analysis, and manuscript writing.
KX was responsible for manuscript writing, review, and
supervision. SY was responsible for manuscript validation,
review, and supervision. Ke Xu and Jinrong Wang are joint
authors.

References

[1] M. N. Mascarenhas, S. R. Flaxman, T. Boerma, S. Vanderpoel,
and G. A. Stevens, “National, regional, and global trends in
infertility prevalence since 1990: a systematic analysis of 277
health surveys,” PLoS Medicine, vol. 9, no. 12, 2012.

S. Albeitawi, E. A. Marar, F. A. Reshoud et al,, “Dual trigger

with gonadotropin-releasing hormone agonist and human

chorionic gonadotropin significantly improves oocyte yield in
normal responders on GnRH-antagonist cycles,” JBRA

Assisted Reproduction, vol. 26, no. 1, pp. 28-32, 2022.

[3] Y. Gonen, H. Balakier, W. Powell, and R. F. Casper, “Use of

gonadotropin-releasing hormone agonist to trigger follicular

maturation for in vitro fertilization,” Journal of Clinical En-

docrinology & Metabolism, vol. 71, no. 4, pp. 918-922, 1990.

J. Itskovitz-Eldor, S. Kol, and B. Mannaerts, “Use of a single

bolus of GnRH agonist triptorelin to trigger ovulation after

GnRH antagonist ganirelix treatment in women undergoing

ovarian stimulation for assisted reproduction, with special

reference to the prevention of ovarian hyperstimulation
syndrome: preliminary report: short communication,” Hu-

man Reproduction, vol. 15, no. 9, pp. 1965-1968, 2000.

[5] J. I. A. O. Min-jie, Z. H. A. N. G. Yun-shan, and
Z. H. A. N. G. Yin-feng, “Progression in the use of
gonadotropin-releasing hormone antagonists in controlled
ovarian hyperstimulation,” Shandong Medical Journal, vol. 56,
no. 20, pp. 100-102, 2016.

[6] P. Humaidan, H. Ejdrup Bredkjer, L. Bungum et al., “GnRH
agonist (buserelin) or hCG for ovulation induction in GnRH

[2

[4



International Journal of Endocrinology

—
X0

(10]

(11

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

antagonist IVF/ICSI cycles: a prospective randomized study,”
Human Reproduction, vol. 20, no. 5, pp. 1213-1220, 2005.
“Expert consensus compilation group of reproductive med-
icine committee of China medical women’s association. Ex-
pert consensus on standardized application of antagonist
protocol in assisted reproductive technology,” Chin J Reprod
Contracep, vol. 42, no. 2, pp. 109-116, 2022.

R. Orvieto, “Triggering final follicular maturation--hCG,
GnRH-agonist or both, when and to whom?” Journal of
Ovarian Research, vol. 8, no. 1, p. 60, 2015.

World Health Organization, WHO Laboratory Manual for the
Ex-Amination and Processing of Human Semen, World Health
Organization, Geneva, 2010.

H. U. Lin-li, H. U. A. N. G. Guo-ning, S. U. N. Hai-xiang,
Li-qging Fan, F. E. N. G. Yun et al.,, “CSRM consensus on key
indicators for quality control in ART clinical operation,”
Journal of Reproductive Medicine, vol. 27, no. 09, pp. 828-835,
2018.

Practice Committee of the American Society for Reproductive
Medicine Electronic address Asrm@asrmorg, “Prevention
and treatment of moderate and severe ovarian hyperstimu-
lation syndrome: a guideline,” Fertility and Sterility, vol. 106,
no. 7, pp. 1634-1647, 2016.

E. Mocanu, M. L. Redmond, B. Hennelly, C. Collins, and
R. Harrison, “Odds of ovarian hyperstimulation syndrome
(OHSS)- time for reassessment,” Human Fertility, vol. 10,
no. 3, pp. 175-181, 2007.

S. Mohammadj, F. Eini, F. Bazarganipour, S. A. Taghavi, and
M. A. Kutenaee, “The effect of Myo-inositol on fertility rates
in poor ovarian responder in women undergoing assisted
reproductive technique: a randomized clinical trial,” Re-
productive Biology and Endocrinology, vol. 19, no. 1, p. 61,
2021.

J. Zech, A. Brandao, M. Zech et al., “Elective frozen-thawed
embryo transfer (FET) in women at risk for ovarian hyper-
stimulation syndrome,” Reproductive Biology, vol. 18, no. 1,
pp. 46-52, 2018.

Y. E. §iikiir, H. Ulubasoglu, F. C. ilhan et al., “Dual trigger in
normally-responding assisted reproductive technology pa-
tients increases the number of top-quality embryos,” Clin Exp
Reprod Med, vol. 47, no. 4, pp. 300-305, 2020.

R. K. Chung, A. C. Mancuso, K. M. Summers, A. E. Sparks,
H. E. Duran, and R. B. Mejia, “Dual trigger protocol is an
effective in vitro fertilization strategy in both normal and high
responders without compromising pregnancy outcomes in
fresh cycles,” Financial Reporting, vol. 2, no. 3, pp. 314-319,
2021.

S. Li, D. Zhou, T. Yin et al., “Dual trigger of triptorelin and
HCG optimizes clinical outcome for high ovarian responder
in GnRH-antagonist protocols,” Oncotarget, vol. 9, no. 4,
pp. 5337-5343, 2018.

A. Eser, B. Devranoglu, E. Bostanci Ergen, and C Yayla Abide,
“Dual trigger with gonadotropin-releasing hormone and
human chorionic gonadotropin for poor responders,” Journal
of the Turkish-German Gynecological Association, vol. 19,
no. 2, pp. 98-103, 2018.

G. M. Tiboni, E. C. Colangelo, and A. Ponzano, “Reducing the
trigger dose of recombinant hCG in high-responder patients
attending an assisted reproductive technology program: an

observational study,” Drug Design, Development and Therapy,
vol. 10, pp. 1691-1694, 2016.

[20] J. Wang, Ke Xu, S. Yang et al.,,, “Evaluation of dual-trigger
regimen in improving outcomes for pregnancy in different
ovarian respond patients: a retrospective study, 21 November
2022, PREPRINT (Version 1),” Available at Research Square.





