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Study question: Could dual trigger increase oocyte yield and maturation
rate in women of advanced maternal age (� 40) undergoing IVF?
Summary answer: Dual trigger does not result in higher oocyte yield or
maturation rates compared to hCG monotrigger
What is known already: Advanced maternal age is related to poor ovarian
response (POR) and remains a major therapeutic challenge in routine IVF
practice, because of the association with low live birth rates and high cancella-
tion rates. hCG is used at the end of controlled ovarian hyperstimulation as a
surrogate LH surge to induce final oocyte maturation. Recently, the co-admin-
istration of GnRH agonist and hCG for final oocyte maturation (dual trigger)
has been suggested to improve IVF outcome (by improving oocyte quantity
and quality) in normal responders, while evidence in poor responders remains
controversial.
Study design, size, duration: This is a retrospective cohort study including
patients attending a private IVF clinic from 1st January 2018 until 1st June
2022.
Participants/materials, setting, methods: All women who underwent
IVF/ICSI in antagonist protocol in our center were included. Patients may
have undergone triggering of the final oocyte maturation either with 250mcg
of rhCG or 0.2 mg of GnRH agonist. Mature oocytes were inseminated using
ICSI.
Main results and the role of chance: In total, 2242 patients were included,
454 (20.2%) in the rhCG group and 1788 (79.8%) in the dual trigger group.
There was no significant difference in female age [41.3 (1.12) vs 41.3 (1.19),
p value 0.94]. Total stimulation units and duration were also comparable be-
tween groups. The number of oocytes and MII oocytes did not differ signifi-
cantly between rhCG and dual trigger group [5.8 (4.1) vs 6.3 (4.7) and 4.7
(3.3) vs 4.9 (3.4), p¼ 0.15 and 0.49, respectively]. Maturation rates were sim-
ilar 81.7% (22.4) and 79.8% (23.5), p¼ 0.15, as well as fertilization rates (de-
fined as the number of oocytes fertilized divided by the total number of cu-
mulus-oocyte complexes recruited) [57% (29.7) vs 58.8% (29.4), p
value¼0.2]. Embryo utilization rates (defined as the total number of embryos
transferred and cryopreserved divided by the number of oocytes fertilized)
were comparable between the two arms: 69.7% (34.2) vs 70% (33.9), p value
¼0.22.

Multivariate Poisson regression analysis adjusting for relevant confounders
(AMH, total stimulation units) showed that the type of triggering strategy
(dual trigger vs rhCG) was not associated with either the number of MII
oocytes (coefficient 0.2, p value¼0.24) or maturation rates (coefficient -1.8, p
value 0.12).
Limitations, reasons for caution: The main limitation is the retrospective
design of our study, with an inherent risk of bias.
Wider implications of the findings: To the best of our knowledge, this is
the largest study evaluating dual trigger strategy in advanced maternal age
women. Our data demonstrate that dual trigger cannot improve the outcome
of low prognosis women and should not be used as a panacea for all IVF
patients.
Trial registration number: NA
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Study question: Do serum progesterone or LH levels better predict the op-
timal timing for embryo transfer in true natural cycle frozen-thawed embryo
transfers (NC-FET)?
Summary answer: Performing embryo transfer according to serum proges-
terone levels (PL) had similar ongoing pregnancy rates compared to embryo
transfer according to serum LH levels.
What is known already: With efficient and safe embryo vitrification techni-
ques, there is an increasing trend in frozen-thawed embryo cycles (FET) over
fresh cycles. FET protocols are programmed cycle, NC-FET and modified
NC-FET. NC-FET is increasing in popularity, since it is associated with favour-
able obstetric and perinatal outcomes. In NC-FETs, ovulation time is the criti-
cal parameter for synchronization of embryo and endometrium. In the litera-
ture, LH surge is the most commonly used test to define ovulation time.
Study design, size, duration: This prospective cohort study included 183
NC-FET cycles in an IVF clinic between March 2022 and November 2022.

Main outcome measure is ongoing pregnancy.
Participants/materials, setting, methods: 183 subfertile women aged
between 18-40, having regular menstruation with a cycle length between 24-
38 days are included. Protocol for NC-FET included serial hormone measure-
ments and ultrasound monitoring when the dominant follicle reached the di-
ameter of 15-16 mm. Serum LH level �15 IU/l defined as ‘ovulation -1’ in
Group 1 and blastocyst embryo transfer was performed after 6 days. Serum
PL> 1 ug/ml was defined as the ‘ovulation day’ in Group 2.
Main results and the role of chance: There were no significant differ-
ences in baseline characteristics including female age, female body mass index,
infertility duration, infertility diagnosis and number of failed IVF cycles between
two groups. Also, cycle characteristics regarding endometrial thickness, num-
ber of embryos transferred, embryo quality and PLs at transfer day were simi-
lar. The overall clinical pregnancy was 59.6% and ongoing pregnancy was
50.8%. The implantation rate was 61.7%. The clinical pregnancy and ongoing
pregnancy of Group 1 and Group 2 were 49.5%, 50.5% and 47.3%, 52.7%,
respectively (p> 0.05). PLs in order to detect ovulation time were calculated
according to a mathematical modelling (PL(Ov )¼a1 eb1 Ov )(Ov:ovulation
day; a1,b1:regression coefficients; e:euler numberffi2.718) described in our
previous study. Embryo transfer timing was planned after 5,4 or 3 days based
on PLs calculated by modelling.
Limitations, reasons for caution: Since this is the first study planning em-
bryo transfer in NC-FET based on progesterone levels, sample size should be
increased and also serial change of progesterone levels were unknown in
women >40 years of age.
Wider implications of the findings: Progesterone has a particular increas-
ing pattern that enables ovulation day prediction accurately and may be used
instead of serum LH levels in timing of embryo transfer.
Trial registration number: NCT05690360
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Study question: What is the benefit of adding frozen embryo transfer (FET)
cycles to ICSI clinical outcomes in male factor infertility?
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