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The present study compares two protocols for ovarian controlled stimulation in
terms of number of cumulus-oocyte complexes and metaphase Il ococytes. We
employed a single injection of 150mcg of corifollitropin alfa after a 7-day oral
contraceptive pill-free interval for TAIL group and a conventional administration
of corifollitropin alfa after a 5-day OCP-free interval with additional rFSH from
8th of ovarian controlled stimulation. Prospective, randomized, comparative,
non-inferiority, opened and controlled trial carried out in 180 oocyte donors 31
were excluded, 81 were randomized to the control group and 68 to the TAIL
group. No differences were found in the number of follicles larger than 14 and
17 mm at triggering day. However, a lower number of cumulus-oocyte
complexes and metaphase Il oocytes were obtained in TAIL group compared to
the control group, expressed as median (interquartile range): 10.5 (5.5-19) vs. 14
[11-21] and 9 (4-13) vs. 12 (9-17) respectively. Additionally, the incidence of
failed retrieval or metaphase Il oocytes = 0 was higher in TAIL group 7(10.3%) vs.
1(1.2%) p = 0.024. The use of a single injection of corifollitropin alfa after a 7-day
oral contraceptive pill-free interval in oocyte donors resulted in a lower number
of cumulus-oocyte complexes and metaphase Il oocytes. No additional rFSH
was administered in this group.

Clinical Trial Registration:
2019-001343-44/results.

https://www.clinicaltrialsregister.eu/ctr-search/trial/
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One of the most critical factors influencing the outcomes of
assisted reproduction treatments (ART) is advanced maternal age
(1, 2). Due to changing societal trends, many women are now
choosing motherhood at an age above 40 years, which is why a
significant number of them require ART, particularly oocyte
donation programs (2, 3).

Oocyte donation programs now constitute a substantial
portion of current ART cycles worldwide. It is of utmost
importance to optimize ovarian stimulation protocols while
ensuring safety and convenience, especially for the population
of young donors.

Unlike current treatment regimens that require daily
injections of exogenous gonadotrophins to maintain adequate
levels of FSH during ovarian controlled stimulation (COS) due
to their

clearance, the new molecule with sustained follicle-stimulating

short elimination half-life and rapid metabolic

activity, long-acting rESH—Corifollitropin alfa (CFA), provides
a plasma half-life of approximately 65h. This extended
duration of action allows it to replace the first seven injections
of standard daily gonadotropins (4). Because of its low
elimination rate, some activity persists beyond those initial 7
days (5). We can anticipate a gradual reduction in its effect
beyond the first seven days of medication administration, which
is likely sufficient to complete the ovarian stimulation process.
In oocyte donation programs, the use of CFA offers the
advantages of patient-friendliness and convenience while also
having the potential to reduce administration errors, provided
that safety and efficiency are first demonstrated.

Oral contraceptive pills (OCP) are commonly used in oocyte
scheduling and

synchronization with recipients without negatively affecting the

donation cycles, as they can facilitate
outcomes. Importantly, pre-treatment with OCP in IVF cycles
does not appear to compromise oocyte quality (6).

In a recent study by Pérez-Calvo et al. (7), a comparison was
made between two OCP-free intervals: 5-day and 7-day, both
using Corifollitropin alfa (CFA) in an antagonist protocol. The
findings suggested that extending the OCP-free interval to 7 days
significantly reduces the total dose of gonadotrophins, shortens
the duration of stimulation, and decreases the total number of
injections. This protocol involved additional daily FSH doses
after day 7 of stimulation when needed and was conducted with
a limited cohort of donors in a prospective design.

The objective of the present study is to assess the efficiency of
ovarian stimulation in oocyte donation cycles. We compare two
protocols: one utilizing a single injection of CFA 7 days after
discontinuing additional rFSH
(referred to as the TAIL protocol), and the other involving CFA
administration 5 days after stopping contraceptive pills with
additional rFSH starting from the 8th day of Controlled Ovarian
Stimulation (COS). Our focus is on laboratory outcomes,

contraceptive pills without

specifically oocyte yield and the production of metaphase II
oocytes. This study is conducted on a larger scale as a
randomized clinical trial.
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2.1. Patient selection

This single-center prospective randomized study included
oocyte donation cycles performed at ACCUNA fertility
center in Alicante - Spain, between November 2019 and
April 2021.

All donors included in the study were healthy women 18-32
years, with a body mass index between 18 and 29 kg/m® an
antral follicle count (AFC)>12, both ovaries present, with
regular menstrual cycles and recruited according to the clinical
and legal requirements of the Spanish Act for Assisted Human
Reproduction: Reproductive Act (RD 9/2014) which includes: a

psychological interview, gynecological examination and a
rigorous screening for infectious diseases and genetic
abnormalities. Donors signed the corresponding informed

consent form during enrollment.

The exclusion criteria included: endometriosis, AFC > 20,
polycystic ovarian syndrome (PCOS) and concurrent participation
in another study.

2.2. Stimulation protocols

All donors were enrolled prospectively and started with OCP
(ethinylestradiol 30 ug and desogestrel 150 ugs; Microdiol®,
Oragnon Salud, Spain) for 14-34 days. While on contraceptives,
donors were randomized to one of the two study arms by simple
randomization: TAIL group, only a single dose of 150 ugs of
CFA (Elonva®, MSD, Spain) was used for ovarian stimulation
administrated 7 days after OCP cessation, whereas in the control
group, a single dose of 150 ugs of CFA plus additional 225 UI of
rFSH (Puregon®™, MSD, Spain) supplementation from 8th day of
COS
discontinuation. A daily administration of 0.25mg GnRH

(if required) were administrated 5 days after OCP

antagonist ganirelix (Orgalutran®, MSD, Spain) was initiated on
stimulation day 6 in both groups to prevent a premature LH
surge until the trigger day. A bolus of a GnRH agonist
(Triptorelin 0.2 mg, Decapeptyl®, Ipsen Pharma, Barcelona,
Spain) was used for final oocyte maturation when at least 3
follicles were >17 mm in diameter. Oocyte aspiration was
performed 36 h after GnRH agonist injection by transvaginal
ultrasound-guided needle-aspiration. ( ).

Five follow-up controls during the stimulation process
were scheduled: on the first day of COS (visit 1), fifth day
of COS (visit 2), eighth day of COS (visit 3), at the day of
agonist administration (visit 4) and the day of oocyte
retrieval (visit 5).

2.3. Outcomes

The primary outcome was the number of cumulus-oocyte
complexes (COCs) collected and number of metaphase II
(MII) oocytes.

Secondary objectives included: number of
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TAIL Group

7 days pill-free
interval

Control Group

5 days pill-free
interval

Orgalutran® (0,25 mg/d)

Orgalutran® (0,25 mg/d)

Puregon® (225 Ul/d)

QOocyte retrieval
(36h after Trigger)

t )
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FIGURE 1
Stimulation protocol. SD, Stimulation Day.
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Agonist Trigger
SD8 (3 Follicles >17mm)

follicles >14 and 17 mm on the day of triggering, additional
(days),
duration of ovarian stimulation (days) and endocrine profile.

doses of recombinant FSH, antagonist injections
Other outcomes included the overall cost of gonadotropin

consumption.

2.4. Randomization and allocation of
patients

Once patient eligibility was confirmed, and informed consent
was obtained, donors who were currently using contraceptives
were randomly assigned to one of the two study arms.
Randomization was achieved through a computer-generated list,
ensuring a 1:1 allocation ratio. This randomization list was
generated using the statistical program SAS®™ [PLAN procedure,
Copyright(c) 2002-2012 by SAS Institute Inc., Cary, NC, USA],
with the aim of providing an equal probability of assignment to
both treatments. Importantly, the investigators had no access to
this list.

A nurse responsible for the allocation process placed each
treatment assignment in a sealed, opaque envelope, and these
envelopes were retrieved consecutively at the time of
randomization. It’s worth noting that this study was not conducted

in a blinded fashion.

2.5. Statistics

Our sample size calculation was based on data from a
previous publication by Pérez - Calvo et al. 2017. Assuming
that a mean of 13 oocytes is expected in the control group and
accepting an alpha risk of 0.05 and a beta risk of 0.10 in a one-
sided contrast (statistical power of 90%), a sample size of 150
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patients (75 in each study group) is required to detect a
minimum difference of 3 oocytes with a standard deviation of
5.2 points using a margin of non-inferiority of 0.5 (8).
Estimating a drop-out loss rate of 15%, a sample size of 180
donors was required (90 per group).

The descriptive statistical methods used in this study will
depend on the type of the variable analyzed. In the case of
qualitative variables, the following descriptive statistics will be
obtained: frequency and percentage. For quantitative variables,
descriptive analysis was done using the mean, median and
standard deviation.

For the univariate statistical analysis of qualitative variables, the
Chi - square test or Fisher’s exact test will be used. For evaluation of
normal distributions, the Shapiro—Wilk’s test was performed.
Depending on whether the variable has a normal distribution,
the comparison between means was carried out using Student’s
t test or Wilcoxon rank sum test. Values of p<0.05 will be
considered statistically significant.

The statistical analysis was performed with R Statistical
Software, version 4.0.3 and the Software Statistical Product
and Service Solutions, version 20.0 (SPSS, Chicago, IL,
EE.UU.).

3. Results

Out of a total of 180 oocyte donors, 90 were assigned to the
TAIL group, and the remaining 90 were allocated to the control
group. Baseline characteristics were comparable between the two
groups (see Table 1). Subsequently, 31 donors were excluded
from the per protocol analysis, as detailed in Figure 2.
Ultimately, our analysis included 149 oocyte donors who
successfully completed the treatment protocol: 81 in the control
group and 68 in the TAIL group.

frontiersin.org
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TABLE 1 Main characteristics of egg donors receiving COS under the
conventional protocol with CFA (control group) vs. delayed single dose
CFA (TAIL group).

 Gouw Medin IR

Age (years) Control 24.97 21.71-28.62
TAIL 25.05 22.09-27.48
Smoker (%) Control 51.7
TAIL 36.7
BMI* Control 22.23 21.05-24.74
TAIL 22.0 20.07-23.74
Previous ovarian stimulations Control 2 1-5
TAIL 2 1-3
Oocytes retrieved in previous stimulations | Control 12 10-16
TAIL 12 8-16
AMH® Control 21.16 15.13-32.31
TAIL 21.27 12.96-39.91
AFC*® Control 15 14-17
TAIL 16 14-18

°IQR, Interquartile range.

PBMI, Body mass index (Kg/m?).

“AMH, anti-Mullerian hormone, pmol/L.
9AFC, Antral follicle count.

3.1. Primary outcome measure

In the TAIL group, there was a significantly lower number of
COCs) [10.5 (5.5-19)] compared to the control group [14
(11-21)], with a p-value of <0.01. Additionally, the TAIL group
yielded fewer MII oocytes [9 (4-13)] compared to the control
group [12 (9-17)], with a p-value of <0.001 (Table 2).

3.2. Secondary outcomes and other efficacy
endpoints results

The incidence of MII=0 and a low number of MII oocytes
(<6 MII) was notably higher in the TAIL group compared to the
control group, with percentages of 10.3% vs. 1.2% and 30.88% vs.
6.17% respectively. Out of 149 oocyte retrievals, 8 cases (5.37%)
resulted in MII=0 at retrieval, with 7 (10.3%) occurring in the
TAIL group and 1 (1.2%) in the control group. Detailed
laboratory outcomes are presented in Table 2.

The TAIL group had a shorter duration of ovarian stimulation
until trigger (8.66 +1.36 days) compared to the control group
(9.2+1.45 days), with a significant difference (p=0.01), values
expressed as Mean + SD. Additionally, the TAIL group required
fewer days of antagonist injections 5 (5-6) days compared to the
control group 6 (5-6) days, with a highly significant difference
(p <0.01). In contrast, the control group required an additional 3
(2-3) days of rFSH administration, values expressed as median
(Interquartile range: IQR). (Table 3).

Hormonal profiles of both groups during Controlled Ovarian
Stimulation (COS) are depicted in Figure 3, with values
expressed as Median (Interquartile range: IQR). Notably, the
TAIL group exhibited lower levels of FSH at the triggering day
(visit 4) [10.19 (7.50-13.69) vs. 16.36 (13.93-18.71), p <0.01].

Regarding LH, E2 and Progesterone levels, significant
differences were also observed. In the TAIL group, LH levels
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at visit 2 were higher [3.02 (1.73-7.22) vs. 2.04 (1.10-4.14),
p=0.008]. E2 levels at visit 1 [52.34 (32.60-67.73) vs. 38.47
(17.16-51.60), p<0.001] and visit 2 [1175 (624.20-1835) vs. 880
(519.95-1160), p <0.001] were higher, whereas at visit 4 [1296.50
(584.40-2764.25) vs. 2107.50 (1363-2997), p=0.012], E2 levels
were lower.

Additionally, PG levels at visit 2 [0.64 (0.39-0.84) vs. 0.39
(0.24-0.57), p<0.001] and visit 3 [0.52 (0.31-0.75) vs. 0.36
(0.25-0.56), p =0.009] were higher in the TAIL group. However,
PG levels at visit 4 [0.42 (0.26-0.71) vs. 0.84 (0.63-1.34),
P <0.001] were lower (Figure 3).

In the TAIL group, the distribution of ovarian stimulation
duration was as follows: 14 donors (20.59%) required 7 days, 19
donors (27.94%) required 8 days, 27 donors (39.71%) required 9
days, 3 donors (4.41%) required 10 days, 1 donor (1.47%)
required 11 days, and 4 donors (5.88%) required 12 days of
Controlled Ovarian Stimulation (COS). Notably, within this
group, our analysis revealed a negative correlation between the
duration of ovarian stimulation and oocyte collection outcomes,
with longer cycles associated with poorer outcomes.

Out of a total of 21 donors (30.89%) in the TAIL group who
had a low number of MII oocytes (<6 MII), seven donors
(10.3%) had MII=0. Among those with MII =0, the triggering
day for retrieval was as follows: one donor (14.28%) at 8th day,
three donors (42.86%) at 9th day, and three donors (42.86%) at
12th day of COS (Table 4).

Furthermore, when examining the relationship between the
duration of COS and the percentage of oocyte retrievals with a
low number of MII oocytes (<6 MII), we found that 100% of
retrievals fell into this category if 12 days of COS were required,
66.7% for 10 days, 40.7% for 9 days, 31.6% for 8 days, and 14.3%
for 7 days of COS. Notably, no MII oocytes were obtained at
retrieval in 5.3%, 11.1%, and 75% of cases when 8, 9, and 12
days of ovarian stimulation were needed, respectively (Figure 4).

The total cost of gonadotropins in euros was significantly lower
in the TAIL group compared to the control group [609.77 vs.
812.27 (756.02-913.52), p <0.001]. However, the cost per MII
oocyte collected (MII/€) was similar between the two groups
[0.01 (0.01-0.02) vs. 0.01 (0.01-0.02), p=0.65 for TAIL vs.
control, respectively].

Furthermore, there were no statistically significant differences
in the number of follicles larger than 14 mm and 17 mm at the
(Table 2).
Importantly, no drug-related complications or severe Ovarian

time of triggering between the two groups
Hyperstimulation Syndrome (OHSS) were observed during the

study.

4. Discussion

Numerous studies, including ENGAGE (8), ENSURE (9),
PURSUE (10) and others, have demonstrated that Corifollitropin
alfa (CFA) is as effective as daily rFSH over a one-week period.
These studies have shown equivalence in terms of stimulation
duration, the number of retrieved oocytes (10-12), the number
of mature MII oocytes, fertilization rates, pregnancy rates,
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Enrollment

Assessed for eligibility (n=195)

Excluded (n=15)
- Declined to participate (n=4)
- Don’t want to wait or to use

v

OCP (n=11)

Randomized (n= 180)

A 4

Allocation

A\ 4

Randomized to TAIL group (n=90)
- Received allocated intervention (n= 68)
- Did not receive allocated intervention

(n=22)

e Don’t attend to the visits: 4
Contraceptive pills intolerance: 3
Alterations in blood sample 3
COVID infection: 2
Unexpected response to COS: 2
Unable to get blood sample: 1
Pyelonephritis: 1
Others: 6

Randomized to control group (n=90)
- Received allocated intervention
(n=81)
- Did not receive allocated intervention
(n=9)
Don’t attend to the visits: 2
Drug administration mistakes: 2
Contraceptive pills intolerance: 1
COVID infection: 1
Unexpected response to COS: 1
Others: 2

A

v

Lost to follow-up (give reasons) (n= 0)

Lost to follow-up (n=0)

FIGURE 2
Oocyte donor's enrollment

incidences of Ovarian Hyperstimulation Syndrome (OHSS), and
live birth rates (13, 14). This approach not only enhances donor
compliance but also reduces the treatment burden (3, 15).

Our current study represents the first attempt to assess the
efficiency of ovarian stimulation using a single 150 mcg injection
of CFA without additional rFSH supplementation after a 7-day
OCP-free interval, compared to the standard CFA protocol

Frontiers in Reproductive Health

(5-day OCP-free interval) in oocyte donors. In this trial, the
primary endpoint—the number of cumulus-oocyte complexes
(COCs) and metaphase II (MII) oocytes following retrieval—was
significantly lower in the TAIL group, with a difference of
medians of 3.5 for COCs and 3 for MII oocytes. Rather than the
hypothesized step-down-like effect, this unfavorable outcome
appears to be associated with a coasting effect, indicated by lower
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TABLE 2 Overall outcome of COS comparison between TAIL and control group.

TAIL Control p-value***
Number of patients 68 81
Number of COC* 10.5 (5.5-19) 14 (11 -21) 0.0031*
Number of MIT* 9 (4-13) 12 (9-17) <0.001*
Total cost of gonadotropins (€)* 609.77 812.27 (756.02-913.52) <0.0001%
MiIl/e* 0.01 (0.01-0.02) 0.01 (0.01-0.02) 0.65%
Categorized “Number of MII” 47 (69.11%) 76 (93.83%) 0.00014°
(n MII > 6)**
Categorized “Number of MII” 21 (30.88%) 5 (6.17%)
(n MII < 6)**
Categorized “Number of MII” 61 (89.7%) 80 (98.8%) 0.024°
(n MII > 0)**
Categorized “Number of MII” 7 (10.3%) 1 (1.2%)
(n MII = 0)**
Number of MII (oocyte retrieval >0) * 10 (6-14) (n=61) 12 (9-17.25) (n=280) 0.006*

COC, Cumulus-oocyte complexes; MIl, Metaphase Il oocytes; €, Euros.
#Wilcoxon rank sum test.

PFisher's exact test.

*Values are expressed as Median (Interquartile range).

**\/alues are expressed as number (Percentage).

***p < 0.05 is significant.

serum FSH levels on the triggering day. Serum hormonal levels did
not show differences in FSH levels at baseline, day 6, and day 8 of
stimulation. However, the lower FSH level in the TAIL group on
the triggering day suggests a reduced threshold for follicular
stimulation starting from day 8 of stimulation.

Furthermore, subgroup analysis revealed an increased risk
within the TAIL group for cycles collecting fewer than 6 MII
oocytes or none (MII=0), correlating with the number of days
without rFSH supplementation. This negative effect became
apparent as early as day 8 of Controlled Ovarian Stimulation
(COS). While these results strongly suggest a coasting component
explaining the adverse outcomes, they are intriguing in light of
findings by Nardo et al. (16), reporting that only women
coasting for 4 days had significantly fewer oocytes retrieved and
a decreased implantation rate compared to those coasting for 1-3
days. Differences in pharmacodynamics between FSH and CFA
and variations in the patient population may partially explain
these discrepancies. On the contrary, 14 (20.59%) oocyte donors
in the TAIL group completed COS in just 7 days, with no cases
of MII=0. This finding aligns with the results of Pérez-Calvo

et al. (7) and the ENSURE Group's findings (9) which showed
no rFSH supplementation in about 12% to 32% of patients
employing a GnRH antagonist protocol plus Corifollitropin alfa.

As anticipated, levels of estradiol (E2) and luteinizing hormone
(LH) at baseline and on the 5th day of stimulation were higher in
the TAIL group, reflecting the impact of the OCP-free interval.
Cédrin-Durnerin et al. (17) conducted a study in which they
measured and compared FSH, LH, E2, and progesterone levels
after discontinuing OCP at 1, 3, and 5 days of pill-free intervals.
They observed an increase in estrogen and LH levels as the
OCP-free interval extended, indicating the release of the
suppressive effects of the contraceptive pill on the pituitary
gland. At baseline, on the 5th day, and on the 8th day of
stimulation, E2 and LH levels remained elevated. In contrast, E2
levels on the triggering day were significantly lower in the TAIL
group, providing further evidence of a coasting effect from the
8th day of Controlled Ovarian Stimulation (COS) onward.
Huang et al. (4) conducted a study measuring E2, progesterone
(PG), and LH levels in a standard protocol, and their results
were consistent with those of our control group.

TABLE 3 Overall outcome of COS comparison between control and TAIL group.

TAIL Control p-value**
Number of patients 68 81
Duration of COS (days)* 9 (8-9) 9 (8-9) 0.01*
Use of rFSH (Pureg0n®) (days)* 0 3(2-3) -
Use of antagonist (Orgalutran®) (days)* 5 (5-6) 6 (5-6) 0.0062*
Number of follicles larger than 14 mm on the day of the agonist* 17 (13-22.75) 16.5 (13-21) 0.85%
Number of follicles larger than 17 mm on the day of the agonist* 9 (7-12) 9.5 (7.75-12) 0.29*

COS, Controlled ovarian stimulation (days); rFSH, Recombinant follicle stimulating hormone, 1U/L.

Wilcoxon rank sum test.
*Values are expressed as Median (IQR).
**p < 0.05 is significant.
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Concentrations of FSH, LH, estradiol and progesterone during COS in both groups. Visit 1: at the first day of COS, visit 2: at the fifth day of COS, visit 3: at
the eighth day of COS and visit 4: at the day of GnRH agonist trigger. COS, Controlled ovarian stimulation (days); FSH, Follicle stimulating hormone, IU/L.
LH, Luteinizing hormone; IU/l. Wilcoxon rank sum test, p < 0.05 is significant.

In our current study, we observed significant reductions in the
duration of Controlled Ovarian Stimulation (COS) and the use of
antagonist in the TAIL group, with differences of 0.54 and 0.58
days, respectively, compared to the control group. These findings

TABLE 4 MIl number >6 contingency table and COS duration in TAIL group.

contrast to the same protoco

COS duration in TAIL group (days)

)

10

are consistent with the results reported by Pérez-Calvo et al. (7)
who also demonstrated enhanced efficiency when initiating COS
after CFA administration following a 7-day OCP-free interval, in
| with only a 5-day OCP-free

MII number MII >6 12 (85.7%) 14 (73.7%) 19 (70.4%) 1 (33.3%) 1 (100%) 0 (0%) 47 (69.11%)
0<MII<6 2 (14.3%) 4 (26.3%) 5 (29.6%) 2 (66.7%) 0 (0%) 1 (25%) 14 (20.59%)
MII=0 0 (0%) 1 (5.3%) 3 (11.1%) 0 (0%) 0 (0%) 3 (75%) 7 (10.30%)
Total 14 (20.59%) 19 (27,94%) 27 (39,71%) 3 (4,41%) 1 (1.47%) 4 (5,88%) 68 (100%)

COS, Controlled ovarian stimulation (days); MIl, Metaphase Il oocytes.
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interval. Their study revealed a shorter stimulation duration
(9.3 [1.6] vs. 10.3 [1.6] days) and a reduced total additional dose
of daily gonadotrophins (459 [356] vs. 659 [452] IU were
required, respectively). However, considering that the donors in
our study are typically young and likely to be long-term users of
oral contraceptives, and given the random design of the study, it
is reasonable to assume that these characteristics were evenly
distributed between the two groups. Therefore, they are unlikely
to have acted as confounding variables in our final results.
Additionally, our data revealed a lower total cost of
gonadotropins in the TAIL group, as this group only required a
single medication, while the control group needed an additional
of 3 (2-3) days of 225 IU of rFSH. However, it’s essential to note
that the TAIL group’s lower oocyte yield and maturation rate
significantly impact its cost-effectiveness as a Controlled Ovarian
Stimulation (COS) protocol.
of
follicles larger than 14 mm on the day of the agonist trigger

Regarding other endpoints, such as the number
and the cost per mature oocyte collected (in euros), no
statistically significant differences were observed between the
two groups.

It’s worth mentioning that our study did not initially intend to
analyze pregnancy or fertilization rates in the matched recipients,
and this analysis was not performed due to the storage of
numerous oocytes. This underscores the importance of future
research endeavors in gathering comprehensive data, which
should include an assessment of other key metrics such as
blastocyst formation rates, and clinical outcomes including the
incidence of live births.
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5. Conclusions

Although a shorter duration of Controlled Ovarian Stimulation
(COS) was observed in the TAIL group, likely linked to a reduced
suppressive effect of the contraceptive pill after a 7-day pill-free
interval, our study also revealed a significant decrease in the
number of mature oocytes (MII) and cumulus-oocyte complexes,
as well as lower hormone levels (FSH and E2) on the day of
trigger in the TAIL group. These findings appear to be associated
with a coasting effect. In summary, our data suggests that the use
of a single administration of Corifollitropin alfa (CFA) after a
7-day pill-free interval, without additional FSH supplementation
after the first seven days, may not maintain the threshold level
required for optimal follicular stimulation.

Data availability statement

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and
found below:

accession number(s) can be

clinicaltrialsregister.eu/ctr-search/trial/2019-001343-44/results.

https://www.

Ethics statement

The studies involving humans were approved by Clinical
of the “Hospital
The studies were conducted

research  Ethical Committee General
Universitario de Alicante”. in

frontiersin.org


https://www.clinicaltrialsregister.eu/ctr-search/trial/2019-001343-44/results
https://www.clinicaltrialsregister.eu/ctr-search/trial/2019-001343-44/results
https://doi.org/10.3389/frph.2023.1239175
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Alvarado Franco et al.

with  the local institutional

requirements. The participants provided their written informed

accordance legislation and
consent to participate in this study.

The study was registered in clinicaltrials.gov (NCT03939403)
and EudraCT (N° 2019-001343-44).

Author contributions

CA, AB, JS, SA, JLL, RA, AP, JC, and RB: study conception and
design, analysis and interpretation of data, writing the article and
critical review of the article. JG and JO collection of data. JO:
analysis and interpretation of data and critical review of the
article. AB and RB: critical review of the article. All authors
contributed to the article and approved the submitted version.

Funding

Funds will be received for open access publication fees from
Community Medicine and Reproductive Health Chair. Miguel
Hernandez University—Elche—Spain. Supported in part by a
research grant from Investigator-Initiated Studies Program of
Organon. The opinions expressed in this paper are those of the
authors and do not necessarily represent those of Organon.

References

1. Purandare N, Emerson G, Kirkham C, Harrity C, Walsh D, Mocanu E. The duration
of gonadotropin stimulation does not alter the clinical pregnancy rate in IVF or ICSI
cycles. Ir J Med Sci. (1971-2017) 186:653-7. doi: 10.1007/s11845-016-1526-3

2. Ubaldi FM, Cimadomo D, Vaiarelli A, Fabozzi G, Venturella R, Maggiulli R, et al.
Advanced maternal age in IVF: still a challenge? The present and the future of its
treatment. Front Endocrinol. (2019) 10:94. doi: 10.3389/fend0.2019.00094

3. Requena A, Cruz M, Collado D, Izquierdo A, Ballesteros A, Mufioz M, et al.
Evaluation of the degree of satisfaction in oocyte donors using sustained-release
FSH corifollitropin a. Reprod Biomed Online. (2013) 26:253-9. doi: 10.1016/j.rbmo.
2012.11.015

4. Huang C-Y, Chen G-Y, Shieh M-L, Li H-Y. An extremely patient-friendly and
efficient stimulation protocol for assisted reproductive technology in normal and high
responders. Reprod Biol Endocrinol. (2018) 16:18. doi: 10.1186/s12958-018-0335-0

5. Duijkers IJM. Single dose pharmacokinetics and effects on follicular growth and
serum hormones of a long-acting recombinant FSH preparation (FSH-CTP) in
healthy pituitary-suppressed females. Hum Reprod. (2002) 17:1987-93. doi: 10.1093/
humrep/17.8.1987

6. Hauzman EE, Zapata A, Bermejo A, Iglesias C, Pellicer A, Garcia-Velasco JA. Cycle
scheduling for in vitro fertilization with oral contraceptive pills versus oral estradiol
valerate: a randomized, controlled trial. Reprod Biol Endocrinol RBE. (2013) 11:96.
doi: 10.1186/1477-7827-11-96

7. Pérez-Calvo A, Martinez F, Blockeel C, Clta E, Rodriguez I, Barri PN, et al.
Importance of a 5- versus 7-day pill-free interval in a GnRH antagonist protocol
using corifollitropin alfa: a prospective cohort study in oocyte donors. Reprod
Biomed Online. (2017) 35:425-31. doi: 10.1016/j.rbmo.2017.06.025

8. Devroey P, Boostanfar R, Koper NP, Mannaerts BMJL, IJzerman-Boon PC, Fauser
BCJM, et al. A double-blind, non-inferiority RCT comparing corifollitropin alfa and
recombinant FSH during the first seven days of ovarian stimulation using a GnRH
antagonist protocol. Hum Reprod. (2009) 24:3063-72. doi: 10.1093/humrep/dep291

9. Corifollitropin alfa for ovarian stimulation in IVF: a randomized trial in lower-body-
weight women. Reprod Biomed Online. (2010) 21:66-76. doi: 10.1016/j.rbmo.2010.03.019

Frontiers in Reproductive Health

10.3389/frph.2023.1239175

Acknowledgments

The authors would like to thank all oocyte donors
participating in our study. A special thanks to Estibaliz
Quevedo, Marina Sanchez and Raquel
assistance in data collection

Garcia for her

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
those of the publisher, the
Any product that may be

affiliated organizations, or
and the
evaluated in this article, or claim that may be made by

editors reviewers.

its manufacturer, is not guaranteed or endorsed by the
publisher.

10. Boostanfar R, Shapiro B, Levy M, Rosenwaks Z, Witjes H, Stegmann BJ, et al.
Large, comparative, randomized double-blind trial confirming noninferiority of
pregnancy rates for corifollitropin alfa compared with recombinant follicle-
stimulating hormone in a gonadotropin-releasing hormone antagonist controlled
ovarian stimulation protocol in older patients undergoing in vitro fertilization. Fertil
Steril. (2015) 104:94-103.el. doi: 10.1016/j.fertnstert.2015.04.018

11. The Corifollitropin Alfa Dose-finding Study Group. A randomized dose-
response trial of a single injection of corifollitropin alfa to sustain multifollicular
growth during controlled ovarian stimulation. Hum Reprod. (2008) 23:2484-92.
doi: 10.1093/humrep/den288

12. Fensore S, Di Marzio M, Tiboni GM. Corifollitropin alfa compared to daily FSH
in controlled ovarian stimulation for in vitro fertilization: a meta-analysis. ] Ovarian
Res. (2015) 8:33. doi: 10.1186/s13048-015-0160-4

13. La Marca A, D’Ippolito G. Ovarian response markers lead to appropriate and
effective use of corifollitropin alpha in assisted reproduction. Reprod Biomed Online.
(2014) 28:183-90. doi: 10.1016/j.rbmo.2013.10.012

14. de Melo AS, de Paula CTV, dos Santos TL, Faria VAC, Rufato MAF, Barboza RP,
et al. Corifollitropin alpha, clomiphene citrate and dydrogesterone without daily
gonadotrophin: a new option of a friendly protocol for highresponder oocyte
donors. JBRA Assist Reprod. (2022) 26(2):315-20. doi: 10.5935/1518-0557.20210082

15. Crommelin DJA, Sindelar RD, Meibohm B. Pharmaceutical biotechnology:
Fundamentals and applications. Cham: Springer International Publishing (2019).
doi: 10.1007/978-3-030-00710-2.

16. Nardo LG, Cheema P, Gelbaya TA, Horne G, Fitzgerald CT, Pease EHE, et al.
The optimal length of “coasting protocol” in women at risk of ovarian
hyperstimulation syndrome undergoing in vitro fertilization. Hum Fertil. (2006)
9:175-80. doi: 10.1080/14647270600787575

17. Cédrin-Durnerin I, Bstindig B, Parneix I, Bied-Damon V, Avril C, Decanter C,
et al. Effects of oral contraceptive, synthetic progestogen or natural estrogen pre-
treatments on the hormonal profile and the antral follicle cohort before GnRH
antagonist protocol. Hum Reprod. (2007) 22:109-16. doi: 10.1093/humrep/del340

frontiersin.org


https://www.clinicaltrials.gov
https://doi.org/10.1007/s11845-016-1526-3
https://doi.org/10.3389/fendo.2019.00094
https://doi.org/10.1016/j.rbmo.2012.11.015
https://doi.org/10.1016/j.rbmo.2012.11.015
https://doi.org/10.1186/s12958-018-0335-0
https://doi.org/10.1093/humrep/17.8.1987
https://doi.org/10.1093/humrep/17.8.1987
https://doi.org/10.1186/1477-7827-11-96
https://doi.org/10.1016/j.rbmo.2017.06.025
https://doi.org/10.1093/humrep/dep291
https://doi.org/10.1016/j.rbmo.2010.03.019
https://doi.org/10.1016/j.fertnstert.2015.04.018
https://doi.org/10.1093/humrep/den288
https://doi.org/10.1186/s13048-015-0160-4
https://doi.org/10.1016/j.rbmo.2013.10.012
https://doi.org/10.5935/1518-0557.20210082
https://doi.org/10.1080/14647270600787575
https://doi.org/10.1093/humrep/del340
https://doi.org/10.3389/frph.2023.1239175
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

	Conventional ovarian stimulation vs. delayed single dose corifollitropin alfa ovarian stimulation in oocyte donors: a prospective randomized study. Tail trial
	Introduction
	Material and methods
	Patient selection
	Stimulation protocols
	Outcomes
	Randomization and allocation of patients
	Statistics

	Results
	Primary outcome measure
	Secondary outcomes and other efficacy endpoints results

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


