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Dual Trigger with Gonadotropin-releasing Hormone Agonist
and Human Chorionic Gonadotropin Improves Live Birth
Rate for Women with Expected Normal Ovarian Response
in Gonadotropin Releasing Hormone Antagonist Cycles:
Retrospective Study
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ABSTRACT Objective: To evaluate and compare cycle outcomes following triggering final oocyte maturation with dual trigger of con-
comitant gonadotropin-releasing hormone (GnRH) agonist and human chorionic gonadotropin (hCG) administration versus hCG alone for
women with expected normal ovarian response that underwent antagonist cycles with intracytoplasmic sperm injection (ICSI). Material and
Methods: Women with expected normal ovarian response that underwent GnRH antagonist cycles with ICSI between January 2010 and April
2020 were evaluated in this retrospective cohort study. A total of 2,443 patients were included. Dual trigger was used for oocyte maturation
in 637 cycles whereas hCG alone was used for triggering in 1,806 women. Cycles with dual trigger were assigned to study group and cycles
with hCG alone are taken as controls. Results: Number of retrieved oocytes (14.08+3.58 vs. 13.15+3.61), number of metaphase 2 oocytes
(9.77£3.08 vs. 8.06+3.14), fertilization rate (0.75+0.19 vs. 0.69+0.19), implantation rate (0.43+0.48 vs. 0.35+0.50) and clinical pregnancy rate
(49.9% vs. 40.6%) were significantly higher in dual trigger group in comparison to hCG alone group. Higher number of good quality embryos
were obtained in dual trigger group (85.7% vs. 76.3%). Live birth rate was significantly increased in dual trigger group in comparison to hCG
only trigger group (45.1% vs. 36.7%). Multivariate logistic regression analysis showed dual trigger is a significant factor in predicting live
birth deliveries (odds ratio 1.426, 95% confidence interval 1.185-1.716). Conclusion: Dual-triggering appears to improve embryo quality, in-
crease implantation rates, clinical pregnancy rates and live birth rates in women with expected normal ovarian response that underwent GnRH
antagonist cycles.
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Human chorionic gonadotropin (hCG) is used as OHSS without compromising IVF success have been
an oocyte triggering agent in in-vitro fertilization investigated. Introduction of gonadotropin-releasing
(IVF) cycles as a substitute for luteinizing hormone hormone (GnRH) antagonist cycles allows the use of

(LH) to trigger granulosa cell luteinization, resump- GnRH agonists for final oocyte maturation trigger-
tion of meiosis and final oocyte maturation. However, ing. Triggering of oocyte maturation with a GnRH
hCG administration is associated with risk of ovar- agonist agent was first proposed by Gonen et al. in
ian hyperstimulation syndrome (OHSS) develop- 1990 and suggested as a measure to prevent OHSS.?
ment. Preventive measures like withholding oocyte GnRH agonists induce release of gonadotropins
triggering or cycle cancellation are both grueling and form pituitary gland with a flare up effect. Although
financially costly hence creates frustration on pa- hCG and LH bind to same LH receptor, these 2 mol-

tients." Therefore, alternative methods to prevent  ecules create different effects on downstream signal-

Correspondence: Firat TULEK =]k =]
Clinic of Obstetrics and Gynecology, Memorial Atasehir Hospital, Istanbul, TURKEY -
E-mail: firattulek@yahoo.com [=]
Peer review under responsibility of Journal of Clinical Obstetrics & Gynecology.
Received: 01 Sep 2021 Received in revised form: 05 Oct 2021 Accepted: 18 Oct 2021 Available online: 22 Oct 2021

2619-9467 | Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

89


https://orcid.org/0000-0003-1668-8746
https://orcid.org/0000-0002-1689-2782
https://creativecommons.org/licenses/by-nc-nd/4.0/

Firat TULEK et al.

JCOG. 2021;31(3):89-96

ing pathways.® Moreover, GnRH agonists are known
to induce both LH and follicle stimulating hormone
(FSH) surges with their flare-up effects with a shorter
duration in comparison to hCG.* This pattern of go-
nadotropin surge more closely mimic the ovulatory
changes in natural menstrual cycles.’ Thus GnRH ag-
onist triggering effectively reduces the rate of OHSS
and proposed as a measure to prevent OHSS in high-
risk patients.® Besides preventing OHSS, GnRH ag-
onist administration has been shown to increase
endometrial receptivity probably by direct effects on
endometrial cells, increase oocyte maturation rates
and increase embryo quality.”!" All these advantages
makes GnRH agonist triggering seem like an appeal-
ing choice to increase IVF success rates not only in
patients with high risk of OHSS but also in all women
with infertility. However due to the shorter duration
and smaller amplitude of gonadotropin surge, GnRH
agonist triggering alone, fails to sufficiently support
corpus luteum functions and leads to higher rates of
early pregnancy losses and lower rates of ongoing
pregnancies in fresh embryo transfer cycles.® Inten-
sive luteal support and supplementing GnRH agonist
with hCG were proposed to overcome this disadvan-
tage.!>13 To benefit from advantages of both GnRH
agonist and hCG, triggering of final oocyte matura-
tion with concomitant administration of GnRH ago-
nist and hCG was described by Shapiro et al. and
termed as dual-triggering.'® There are meagre number
of studies in literature evaluating the effects of dual
triggering on IVF outcomes in various subgroups of
patients such as hyper-responder, normo-responder
or poor-responder women.>!1425 Furthermore, stud-
ies reporting live birth rates, the ultimate goal of in-
fertility treatment, in dually triggered women with
expected normal ovarian response are even
scarcer.>%!1:21.2325 Therefore, current amount of evi-
dence is not adequate to recommend or argue against
the use of dual triggering particularly in women with
predicted normal ovarian response.?®

In an intention to standardize studies and to pro-
vide more functional data to guide the establishment
of clinical management strategies, POSEIDON study
group re-identified and stratified “low prognosis”
women due to various drawbacks of former classifi-
cation systems.?’
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Here we conducted this study to evaluate the ef-
fects of dual-triggering on IVF outcomes of women
classified as normal prognosis or expected normal
ovarian response, based on POSEIDON classifica-
tion system.

MATERIAL AND METHODS

This retrospective cohort study was conducted at a
university-affiliated infertility center (Memorial
Atasehir Hospital affiliated with Uskiidar University)
in Istanbul. Records of patients that underwent intra-
cytoplasmic sperm injection (ICSI) following a
GnRH antagonist cycle between January 2010 and
April 2020 were analyzed. Data were compiled from
electronic medical records. Ethics approval for this
study was received from Ethics Committee of Uskii-
dar University at 28.06.2021 (Approval number:
61351342/June 2021-63). Study protocol is in accor-
dance with the “Declaration of Helsinki-Ethical Prin-
ciples for Medical Research Involving Human
Subjects” and the need for consent was omitted by
ethics committee due to the retrospective design. Pa-
tients with high (>30 kg/m?) or low (<18 kg/m?) body
mass index (BMI), patients with additional endocrine
co-morbidities namely, diabetes mellitus, thyroid
dysfunction, hyperprolactinemia, congenital adrenal
hyperplasia, Addison disease, Cushing syndrome, pa-
tients with corrected or present uterine anomalies, pa-
tients with infertility due to azoospermia and women
with low prognosis due to POSEIDON classification
at the initiation of treatment were excluded from the
study. Freeze-all cycles were also excluded. Women
that antral follicle count >5, anti-Mullerian hormone
>1.2 ng/mL, either have no other previous IVF at-
tempts or that at least 10 oocytes were retrieved in all
other previous IVF cycles were included in the study.
Among these women that underwent GnRH antago-
nist cycles, cycle outcomes of dual-triggering and
hCG-only triggering were compared. By this way all
of the expected or unexpected poor ovarian respon-
ders defined by POSEIDON group 1, 2, 3, or 4 were
excluded from the study.

Controlled ovarian stimulation was initiated on
the 2" day of menstrual cycle. Recombinant FSH
(rFSH) (Gonal F; Serono, Istanbul, Turkey), human
menopausal gonadotropin (Merional, IBSA, Istanbul,
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Turkey; Menopur, Ferring, Istanbul, Turkey) or com-
bination of recombinant LH and rFSH (Pergoveris;
Serono, Istanbul, Turkey) is used for ovarian stimu-
lation on practitioner’s choice. Patients are monitored
during stimulation for follicular growth with serial
transvaginal ultrasounds. Serum estradiol and prog-
esterone levels were assessed at the day of oocyte
maturation triggering. Gonadotropin doses are
titrated in accordance with each patient’s follicular
growth. Once the leading follicle is observed to reach
a diameter of 12-14 mm, GnRH antagonist (Cetrotide
0.25 mg, Merck-Serono, Istanbul, Turkey) injections
commenced to suppress premature LH peak and con-
tinued to the day of oocyte maturation triggering.
Oocyte maturation is induced when follicles have
reached a diameter of 18 mm. In dual-triggering
group, concomitant injections of GnRH agonist of 0.2
mg triptorelin acetate, (Gonapeptyl 0.1 mg, Ferring,
Istanbul, Turkey) and 250 mcg recombinant hCG
(Ovitrelle, Serono, Istanbul, Turkey) were used for
final oocyte maturation. In hCG-only group, 250 mcg
recombinant hCG (Ovitrelle, Serono, Istanbul,
Turkey) injections were used alone to induce final
oocyte maturation. Qocytes are retrieved under trans-
vaginal ultrasound guidance 35-36 hours after oocyte
maturation triggering. Fertilization was carried out
by ICSI. Embryo quality was graded according to the
Society for Assisted Reproductive Technology
(SART) grading system.?® In accordance with the
SART grading system, Grade 1 embryos are referred
as good quality embryos, Grade 2 embryos are re-
ferred as fair quality embryos and Grade 3 embryos
are referred as poor quality embryos in this study.
Day 3 or day 5 embryos are transferred by using an
embryo transfer catheter under guidance of abdomi-
nal ultrasonography, by phsicians’ preference due to
individual condition of each patient and embryo co-
hort. A maximum of 2 embryos were transferred in
each attempt. Luteal phase support with intravaginal
progesterone is initiated in every patient with either
200 mg Lutinus twice a day or with 200 mg Proges-
tan 3 times a day (Lutinus vaginal tablets, Ferring
Pharmaceuticals, Istanbul, Turkey; Progestan Soft
Capsules, Kocak Farma, Istanbul, Turkey) and con-
tinued through 8®-10" gestational weeks.

Women with expected normal ovarian response
that underwent ICSI following a GnRH antagonist
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cycle with dual-triggering within the selected period
of time are assigned to the study group. Women with
expected normal ovarian response that underwent
ICSI following a GnRH antagonist cycle with hCG-
only triggering within the selected period of time are
constituted the control group.

Primary outcome of this study was determined
as live birth rates. Secondary outcomes are number
of oocytes retrieved, number of metaphase 2 (M2)
oocytes, oocyte maturation rates (number of M2
oocytes/number of retrieved oocytes), number of 2
pronuclear (2PN) embryos, fertilization rates (num-
ber of 2PN embryos/number of M2 oocytes), quality
of embryos, progression to blastocyst rates, implan-
tation rates (gestational sacs observed/transferred em-
bryos), clinical pregnancy rates, cycle cancellation
rates and miscarriage rates. In terms of outcomes as-
sociated with implantation and pregnancy, only re-
sults of fresh embryo transfers were included in this
study. Outcome parameters were defined in accor-
dance with a previously published consensus.?

Statistical analysis was conducted by IBM SPSS
23 (evaluation version). Descriptive statistics were
expressed as mean+standard deviations for normally
distributed data. Categorical variables were expressed
as numbers and percentages (%). Significance of dif-
ferences between means were assessed with Stu-
dent’s t test. Categorical variables were assessed with
Pearson’s chi-squared test or Fisher’s exact test. p
values <0.05 are considered as significant. Multi-
variate linear regression analysis with backward elim-
ination was performed to identify independent
variables effecting implantation rates. Multivariate
logistic regression analysis was performed to predict
live births.

RESULTS

Following exclusion of ineligible subjects, a total of
637 women with expected normal ovarian response
were found to underwent GnRH antagonist cycles
that final oocyte maturation was induced by con-
comitant injections of GnRH agonist and hCG.
Whereas 1,806 women were found to underwent
GnRH antagonist cycles that oocyte maturation was
induced by hCG administration alone within the se-
lected period of time. Dual-triggering and hCG-only
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groups were found similar in terms of mean age and
mean BMI (p=0.053 and p=0.372 respectively). In-
fertility causes in study population were as follows
with decreasing prevalence: mild male factor infer-
tility, anovulation, unexplained infertility, tubal fac-
tor infertility, endometriosis and combined infertility.
In dual triggering group, 15.2% of embryo transfers
were day 3 transfers and 84.8% of them were day 5
embryo transfers. In hCG-only group, 18.7% of em-
bryo transfers were day 3 embryo transfers and
81.3% were day 5 transfers. No significant differ-
ences were found in terms of day of embryo trans-
fers. Of women in dual triggering group, 74.1% were
received 3x200 mg oral progesterone for lueat 1 phase
support and 25.8% of them received 2x200 mg in-
travaginal progesterone. In hCG-only group, 73.2%
of patients received 3x200 mg oral progesterone and
26.8% of them received 2x200 mg intravaginal prog-
esterone. No significant differences were found in
terms of luteal phase support methods received by pa-
tients. No significant differences were found between
2 groups in distribution of prevalence of etiologic fac-
tors within patients (p=0.995). Baseline characteris-
tics of dual-triggering group and hCG-only group
were given in Table 1.

Required gonadotropin doses, length of ovarian
stimulation, peak estradiol levels, peak progesterone
levels and cycle cancellation rates were similar in
dual-triggering and hCG-only triggering groups.
Mean endometrial thickness at the day of embryo
transfer, number of retrieved oocytes, oocyte matu-
ration rates, fertilization rates, quality of obtained em-
bryos, implantation rates and clinical pregnancy rates
were all found significantly higher in dual-triggering
group in comparison to hCG-only group. Multiple
pregnancy rate was not significantly different
among dual-triggering and hCG-only groups. Al-
though a trend towards lower miscarriage rates in
dual-triggering group was observed, the difference
was not statistically significant compared to hCG-
only group. A significant increase in live birth rate
is found in dual-triggering group in comparison to
controls. Comparison of IVF cycle outcomes in
women that oocyte maturation is induced by dual-
triggering or by hCG triggering alone were summa-
rized in Table 2.
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TABLE 1: Baseline characteristics of dual-triggering and
hCG-only groups.
Dual-triggering group  hCG-only group  p value

Number of cycles 637 1,806
Age (years) 32.34+4.52 31.98+4.84 0.053
BMI 24.9242.99 25.04+3.05 0.372
Infertility etiology
+ Mild male factor 191 (30%) 541 (30%)
* Anovulation 151 (23.7%) 425 (23.5%)
« Tubal factor 88 (13.8%) 251 (13.9%)
+ Endometriosis 47 (7.4%) 132 (7.3%)
- Combined 41(6.4%) 106 (5.9%)
+ Unexplained 119 (18.7%) 351 (19.4%) 0.995

hCG: Human chorionic gonadotropin; BMI: Body mass index.

Multivariate linear regression analysis with
backward elimination was performed to identify in-
dependent variables effecting implantation rates. Be-
fore applying multivariate logistic regression
analysis, univariate analysis were performed and pa-
rameters with a p<0.20 were interpreted as candidates
for multivariate analysis and tested with backward
method to evaluate significance of differences. Factors
found as candidates in univariate regression analysis
and included in the multivariate logistic regression
analysis were age, endometrial thickness, number of
retrieved oocytes, number of M2 oocytes, number of
2PN embryos, embryo quality and triggering method.
Age (p<0.001), number of 2PN embryos (p<0.001),
embryo quality (p<0.001) were found as independent
determinants of implantation rate (Table 3). Multivari-
ate logistic regression analysis was performed to pre-
dict live births. Following a univariate analysis,
parameters with a p<0.20 were interpreted as candi-
dates for multivariate analysis and tested with backward
method to evaluate significance of differences. Factors
included in the model were age, BMI, endometrial
thickness, fertilization rate, number of retrieved
oocytes, maturation rate, number of transferred em-
bryos and progression to blastocyst rate and dual trig-
gering. Among these parameters, age [odds ratio (OR)
0.953, 95% confidence interval (CI): 0.936-0.970], fer-
tilization rate (OR: 3.237, 2.074-5.053), maturation rate
(OR: 1.786, 95% CI: 1.115-2.860), and dual trigger
(OR: 1.426, 95% CI: 1.185-1.716) were found as sig-
nificant predictors of live birth deliveries (Table 4).
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TABLE 2: Comparison of IVF cycle outcomes in dual-triggering and hCG-only triggering groups.

Number of cycles

Required gonadotropin doses (IU)
Lenght of stimulation (days)
Estradiol level (pg/mL)
Progesterone level (ng/mL)
Endometrial thickness (mm)
Number of retrieved oocytes per cycle
Number of metaphase 2 oocytes per cycle
Maturation rate per cycle

Number of 2 pronuclear embryos per cycle
Fertilization rate per cycle
Blastocyst progression rate
Quality of obtained embryos

+ Good

* Fair

* Poor

Number of transferred embryos
Quality of transferred embryos

+ Good

* Fair

* Poor

Number of cryopreserved embryos
Quality of cryopreserved embryos
+ Good

* Fair

Cancellation rate

Implantation rate per cycle
Biochemical pregnancies

Clinical pregnancy rate

Singleton pregnancies

Multiple pregnancies

Ectopic pregnancies

Miscarriages

Live birth rate

Dual-triggering hCG-only
group group p value
637 1,806
2529.96+744.67 2480.98+715.74 0.105
9.67£1.59 9.52+1.35 0.064
1965.83+716.92 1933.69+603.42 0.490
0.64+0.31 0.68+0.31 0.108
10.80+1.96 10.50+1.89 0.001
14.08+3.58 13.15+3.61 <0.001
9.7743.08 8.06+3.14 <0.001
0.70+0.16 0.62+0.18 <0.001
7.39+4.0 5.60+2.76 <0.001
0.75£0.19 0.69+0.19 <0.001
0.45+0.20 0.45+0.21 0.237
1991 (85.7%) 3346 (76.3%)
252 (10.9%) 706 (16.1%)
79 (3.4%) 333 (7.6%) <0.001
1.45+0.52 1.47+0.51 0.405
778 (84.2%) 1925 (75.4%)
17 (12.7%) 430 (16.8%)
29 (3.1%) 199 (7.8%) <0.001
2.2141.50 1.02+1.53 <0.001
1213 (86.8%) 1421 (77.6%)
135 (9.7%) 276 (15.1%) <0.001
5(0.8%) 9(0.5%) 0.376
0.43+0.48 0.35+0.50 <0.001
39 (6.1%) 135 (7.5%) 0.254
318 (49.9%) 733 (40.6%) <0.001
236 (37%) 532 (29.5%) <0.001
33 (5.2%) 80 (4.4%) 0438
2(0.3%) 14 (0.8%) 0.266
49/318 (15.4%) 121/733 (16.5%) 0.911
302 (45.1%) 692 (36.7%) <0.001

IVF: In-vitro fertilization; hCG: Human chorionic gonadotropin.

TABLE 3: Independent variables effecting implantation
rates revealed by multivariate linear regression analysis

with backward elimination.

TABLE 4: Multivariate logistic regression analysis for the
prediction of live births.

p value
pvalue Beta (%95 confidence interval)

Age <0.001
Age <0.001 -0.016 [{-0.020)-(-0.012)] .

Dual trigger (+) 0.005
Number of 2 pronuclear embryo ~ <0.001 0.017 (0.011-0.024) I

Fertilization rate <0.001
Embi lit <0.001 -0.20 [(-0.25)-(-0.15

oo guatty I H 4 Maturation rate 0.016

Odds ratio (%95 confidence interval)
0.953 (0.936-0.970)
1.426 (1.185-1.716)
3.237 (2.074-5.053)
1.786 (1.115-2.860)
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DISCUSSION

In the present study, we found that dual-triggering in
GnRH antagonist cycles are associated with a signif-
icant increase in clinical pregnancy rates and live
birth rates in women with expected normal ovarian
response. These results might be consequences of in-
creased oocyte maturation, increased embryo quality
and increased endometrial receptivity or a combina-
tion of these factors.

GnRH agonists induce a surge of both FSH and
LH from pituitary with flare-up effects. In a previous
study, Lamb et al. demonstrated FSH administration
at the time of hCG triggering improves oocyte’s de-
velopmental competence, oocyte retrieval and num-
ber of 2PN embryos in IVF cycles.’® Although the
role of FSH in oocyte maturation is not yet com-
pletely understood. It has been shown that FSH in-
duces LH receptor formation on granulosa cells,
along with increasing the expression of amphiregulin
and epiregulin that take place in cumulus expansion
and resumption of meiosis.?! Besides the effects of
FSH, dual-triggering causes surge of LH while hCG
only mimics LH by binding the same LH receptor as
previously mentioned. Studies demonstrated that al-
though LH and hCG bind to same LH receptor, they
activate different downstream signal transduction
pathways.!* LH/LH receptor binding primarily stim-
ulates phosphorylation of AKT and extracellular sig-
nal-regulated kinase 1/2 that take part in granulosa
cell proliferation, whereas hCG/LH receptor binding
causes a higher intracellular cyclic adenosine
monophosphate accumulation that induce steroido-
genesis.!* Furthermore, presence of GnRH receptors
are demonstrated on human granulosa cells in antral
follicles and GnRH/GnRH receptor interaction is
found associated with follicular development and cor-
pus luteum functions.*? Increased number of M2
oocytes retrieved in normal responder women under-
went cycles with dual triggering has been demon-
strated in some previous studies.?'"**3* Griffin et al.
showed that dual-triggering is associated with in-
creased oocyte maturation rates.” Although, some au-
thors found increased number of M2 oocytes
retrieved in dual triggered normo-responder women
in their studies, differences have not reached statisti-
cal significance probably due to smaller sample size
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of these studies.>!%!7->* Parallel with literature, we
found higher number of retrieved oocytes, higher
number of M2 oocytes and higher rate of oocyte mat-
uration in our study.

GnRH receptor cells have also been demon-
strated to exist on human endometrial cells and evi-
dence indicate that these receptors have a possible
role in endometrial receptivity.’? A study conducted
by Rackow et al. revealed a dose dependent reduc-
tion in endometrial HOXA10 expression in GnRH
antagonist cycles. HOXA10 is a crucial regulator of
endometrial receptivity and they suggested that ad-
ministration of GnRH antagonists could be associ-
ated with decreased endometrial receptivity.>*
Supporting this suggestion, some other studies
demonstrated increased expression of HOXA10 and
HOXAT11 along with improved endometrial recep-
tivity with GnRH agonist administration.”® We found
increased endometrial thickness and higher implan-
tation rates in women to whom GnRH agonist along
with hCG was administered for oocyte maturation.
However multivariate linear regression analysis in
our study identified age, number of 2PN embryos and
embryo quality as independent determinants of im-
plantation, whereas triggering method was not found
independently associated with implantation rate.
These findings imply that dual trigger primarily in-
crease implantation rates via increasing number of
2PN embryos and embryo quality. It seems dubious
that a single dose of 0.2 mg triptorelin acetate ad-
ministration along with hCG injection 6 days before
embryo transfer improves endometrial receptivity to
a clinically significant extent in women with expected
normal ovarian response.

Some previous studies mentioned a negative im-
pact of hCG on embryo quality and GnRH agonist ad-
ministration is suggested to improve embryo quality.®3
In this study, we found increased total obtained em-
bryo quality in dual-triggering group as substantiated
with higher rate of clinical pregnancies and live birth
deliveries in this group. Aligning with our findings,
some recent studies indicated that dual-triggering was
associated with higher embryo quality in normo-re-
ponders that underwent GnRH antagonist cycles.>!%%

Among the currently available studies conducted
about dual-triggering in normo-reponder women that



Firat TULEK et al.

JCOG. 2021;31(3):89-96

reported early pregnancy losses, none of them have
shown a significant difference in miscarriage
rates.'%?1:2%25 Similarly, we found equivalent rates of
miscarriages in women with expected normal ovarian
response underwent GnRH antagonist cycles with
dual-triggering in comparison to hCG-only trigger-
ing.

Although growing number of studies in litera-
ture indicate better IVF outcomes in normal respon-
der women underwent GnRH antagonist cycles with
dual-triggering, current level of evidence is not ade-
quate to clearly recommend dual-triggering over
hCG-only triggering in this group of patients.?*® In
this retrospective cohort study, we demonstrated clin-
ical pregnancy rates and live birth rates are signifi-
cantly higher in dual-triggering group in comparison
to hCG-only group among women with expected nor-
mal ovarian response probably due to accumulative
effects of increased oocyte maturation and higher em-
bryo quality.

In our study, mean numbers of cryopreserved
embryos per cycle in dual-triggering group and hCG-
only group were 2.21£1.5 and 1.02+1.53, respec-
tively. The difference was statistically significant. We
also found that the quality of cryopreserved embryos
were significantly increased in dual-triggering group
compared to hCG-only group in patients with ex-
pected normal ovarian response. Although we only
evaluated the results of fresh embryo transfers, con-
sidering the higher number and quality of surplus em-
bryos that were cryopreserved, dual-triggering could
expected to cause an even greater increase in cumu-

lative rates of clinical pregnancies and live birth de-
liveries whenever frozen embryo transfers are re-
quired in these patients due to initial failures in
achieving pregnancy following fresh embryo trans-
fers.

CONCLUSION

In conclusion, dual triggering appears to improve em-
bryo quality, increase implantation rates, clinical
pregnancies and live birth deliveries in women with
expected normal ovarian response that underwent
GnRH antagonist cycles.
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