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Abstract

Background: Following GnRH agonist trigger and "freeze all" in order to prevent ovarian
hyperstimulation syndrome (OHSS), patients are usually anxious to continue immediately with a
frozen embryo transfer (FET). Currently, the preferred FET protocol in based on natural or induced
ovulation.Objectives:Do ovarian stimulation and GnRH-a, used to trigger final oocyte maturation,
affect the reproductive axis in the next natural cycle?Design:An observational case series of 100
subsequent IVF patients to whom GnRH-a (Triptorelin 0.2 mg) was given for final oocyte maturation
in the context of ovarian hyper-stimulation syndrome prevention, followed by embryos "freeze all".
Methods: In the next natural cycle, patients were followed to detect a dominant follicle (>17 mm), at
which time ovulation was triggered with hCG (250 pg), and FET was scheduled according to
embryo's age on freezing day. Results:Whereas natural ovulation according to pre-IVF treatment was
predicted to be on cycle day 14, the actual ovulation in our patients was on day 21. In eight patients
follicular activity was not detected after 15-28 days, therefore the natural cycle frozen embryo transfer
approach was abandoned. Conclusions: Ovarian stimulation and GnRH-a used to trigger final
oocyte maturation in IVF patients inhibits the reproductive axis for days. Therefore, natural ovulation
in the subsequent cycle may be deferred for about one week relative to the patient's pre-IVF
menstrual cycle pattern.
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1. Introduction

Following the introduction of embryo vitrification technology, the “freeze-all” strategy has
gained considerable popularity because modern vitrification provides high post-thaw survival and
allows separation of stimulation and transfer without compromising outcomes [1,2] . From a
patient-safety perspective, this strategy is commonly used to prevent ovarian hyperstimulation
syndrome (OHSS), especially in high-responding patients [3-5].

In the classic scenario, a GnRH agonist (GnRH-a) is used to trigger ovulation in an antagonist
cycle, and all resulting embryos are vitrified, avoiding a fresh transfer. The subsequent menstrual
period typically occurs 5-7 days after oocyte retrieval because of rapid luteolysis, which is a key
mechanism by which the risk of OHSS is reduced [5-7]. In most cases, however, the patient is eager
to proceed with frozen embryo transfer (FET) as soon as clinically feasible.

In routine practice, many patients are understandably eager to proceed with frozen embryo
transfer as soon as possible, especially when a freeze-all decision was made for safety rather than
elective reasons [8].

For frozen embryo transfer (FET) cycles, the endometrium must be prepared in advance to
synchronize the endometrial “window of implantation” with the developmental stage of the thawed
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embryo. Two main approaches are used: an artificial (programmed) cycle and a natural (or modified
natural) cycle [9-12].

In an artificial or programmed cycle, exogenous estrogens are given to stimulate endometrial
proliferation, and once ultrasound and/or blood tests confirm an adequate endometrial lining,
progestogen is added to open the implantation window so that the embryo can implant [9-11]. The
key practical advantage is scheduling flexibility: because progesterone can be started on any chosen
day once the endometrium is ready, the embryo transfer can be planned to avoid weekends or peaks
in workload, which is convenient for both patients and clinics [9-11]. In contrast, a natural-cycle FET
relies on endogenous estradiol production by the developing follicle, with ovulation occurring
spontaneously or being triggered medically in anovulatory women, so this strategy cannot be used
in menopausal patients and offers less control over timing.

In recent years, growing clinical and observational data suggest advantages of natural or

modified-natural FET cycles over fully programmed cycles, including at least comparable live birth
rates and, in several studies, lower pregnancy loss and better obstetric outcomes [13-16]. The
underlying endocrine rationale is to preserve a functional corpus luteum (CL), which provides not
only progesterone but also vasoactive and angiogenic factors that appear important for normal
implantation, placentation, and early maternal cardiovascular adaptation [17-19].
A functional CL can be obtained either after spontaneous ovulation in an ovulatory woman or after
induced ovulation in anovulatory patients, so long as the cycle includes follicular development and
ovulation rather than pure HRT. Consequently, natural or modified-natural FET protocols are
increasingly used even in patients who previously underwent GnRH-agonist trigger and “freeze-all”
for OHSS prevention, because once the acute OHSS risk has resolved, a later cycle with ovulation and
a functioning CL can be safely supported and synchronized with FET.

Whether to perform FET immediately after a “freeze-all” cycle or to defer it has been studied,
and current evidence generally favors not delaying without a specific medical reason [20-22]. Several
studies in women after failed fresh IVF have shown that postponing FET does not improve
reproductive outcomes compared with proceeding in the first available cycle. Furthermore, other
reports found that immediate FET was associated with higher ongoing pregnancy and live birth rates
than delayed FET, suggesting that routine deferral may actually be disadvantageous in some settings
[20-22].

A recent systematic review and meta-analysis reported slightly higher live pregnancy and
cumulative pregnancy rates in immediate versus postponed FET cycles, although the absolute
differences were modest and individual patient factors must still guide decisions. From the patient’s
perspective, the wish to conceive as soon as possible after a “freeze-all” cycle is entirely
understandable, and in the absence of contraindications such as unresolved OHSS, inadequate
endometrial recovery, or significant intercurrent illness, the available data support offering FET at
the earliest appropriate opportunity.

Natural-cycle FET requires multiple clinic visits to monitor follicular development, detect a
spontaneous LH surge, or decide on optimal hCG trigger timing for ovulation [9,23-25]. To reduce
the number of visits, patients typically start with blood tests and ultrasound about two days before
the expected ovulation day, based on their prior menstrual cycle patterns [23-25].

However, ovulation timing can be unpredictable after a recent stimulation cycle for oocyte
retrieval, as residual effects from the ovarian stimulation or the specific ovulatory trigger (such as
GnRH agonist) may alter the natural cycle dynamics. Clinics often use ovulation predictor kits at
home or sequential hormone measurements (LH, estradiol, progesterone) to refine timing and
schedule embryo transfer precisely —typically 6 days after a spontaneous LH surge or 7 days after
hCG trigger —while balancing monitoring burden with accuracy [23-25].

This study aims to evaluate whether ovarian stimulation combined with GnRH agonist trigger
affects recovery of the reproductive axis in the subsequent cycle. GnRH agonist triggering prevents
OHSS through rapid luteolysis, resulting in a profoundly disrupted luteal phase compared with a
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natural one [5-7,26,27]. This raises the question of whether ovulation might be delayed in the
following cycle; if so, clinic visits could be scheduled later to avoid unnecessary monitoring.

2. Methods

The study took place in a private IVF unit in Northern Israel and retrospectively included 100
ovulatory patients undergoing ovarian stimulation with a GnRH antagonist protocol for IVF from
January 2023 to August 2024. GnRH agonist trigger (triptorelin 0.2 mg, Ferring, Switzerland) was
used for final oocyte maturation to prevent OHSS in the setting of high ovarian response. All embryos
were cryopreserved using vitrification technology. This protocol allows precise control over ovarian
stimulation, prevents premature LH surge, and reduces OHSS risk while optimizing oocyte yield and
embryo quality [28-30].

FET was scheduled according to the patient's natural ovulation cycle. Patients were monitored
via vaginal ultrasound and blood tests for estradiol, progesterone, and LH until the leading follicle
reached at least 17 mm in diameter [23-25]. On the day the follicle met this criterion, patients were
instructed to inject 250 pg hCG (Ovitrelle, Merck Germany) to induce ovulation that evening. A
second 250 pug hCG injection was administered five days later. On the same day, patients began daily
treatment with dydrogesterone (Duphaston, 30 mg, Abbott, USA) for luteal support. FET was
performed that day for embryos frozen on day 3 or two days later for blastocyst-stage embryos, in
line with established embryo-endometrium synchronization intervals in modified natural-cycle FET
[23-25,31]. This protocol aligns with recommended timing standards for modified natural cycle FET,
providing controlled ovulation induction and synchronizing embryo transfer precisely after hCG
trigger to optimize implantation potential [23-25,31].

This study protocol was reviewed and approved by the IRB committee, Elisha Hospital, 0001-
24-MDC, on September 1st, 2024.

3. Results

Patients had a mean (+ SD) age of 32.5 + 5.5 years and BMI of 25.1 + 5.1 kg/m?, consistent with
typical IVF cohorts in similar settings. Pretreatment cycle length averaged 28.1 + 1.6 days, so natural
ovulation typically occurred on cycle day 14 in unstimulated cycles. Mean oocytes retrieved was 17.3
+ 5.7, consistent with high responders selected for GnRH agonist trigger and freeze-all.

The mean cycle day for the first hCG injection during FET was 18.9 + 3.2, so ovulation occurred
on cycle day 21 —seven days later than predicted from pretreatment cycle length (Figure 1). On that
day, serum estradiol, progesterone, and LH levels averaged 898 + 415 pmol/L, 1.9 + 1.1 nmol/L, and
15.6 + 14.3 TU/L, respectively, consistent with late follicular phase before hCG trigger in modified
natural cycles [23-25,32-34].

Notably, eight patients showed no estradiol rise or dominant follicle after 15-28 days of
monitoring and were switched to hormonal FET. Forty patients achieved clinical pregnancy; among
them, mean first 3-hCG was 621 IU/L, estradiol 1048 pmol/L, and progesterone 50.1 nmol/L, with
mean birth weight of 3193 g, values comparable to published natural-cycle FET series [13-16,34].
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Figure 1. Time-dependent illustration of the main events from ovarian stimulation to actual hCG-induced

ovulation in the next natural cycle (OPU=oocyte pick-up).
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4. Discussion

To the best of our knowledge, the effect of ovarian stimulation combined with a single dose of
GnRH agonist trigger (triptorelin 0.2 mg in this study) on the immediate subsequent natural cycle
has not been previously reported. Our data clearly indicate that this combination inhibits the
reproductive axis for several days, causing a delay of approximately one week in ovulation during
the next cycle. In some patients, this inhibition may persist for several weeks, as evidenced by the
absence of follicular activity and ovulation during follow-up. Triptorelin’s mechanism includes an
initial stimulation followed by desensitization of GnRH receptors, suppressing LH and FSH secretion
and leading to disrupted ovulation timing after administration. These findings suggest that ovulation
monitoring timing in natural FET cycles following GnRH-a trigger may need adjustment to account
for this delay [35-36].

In the GnRH agonist “long protocol” for ovarian stimulation, daily GnRH-a administration for
1-2 weeks achieves pituitary downregulation, preventing premature ovulation and enabling
controlled stimulation with hCG trigger only [37-39]. In contrast, the GnRH antagonist protocol used
here permits GnRH-a as a single-dose trigger instead of hCG, specifically to prevent OHSS in high
responders.

Despite being a one-time dose (triptorelin 0.2 mg), combined with ovarian stimulation, it still
caused significant ovulation delay in the subsequent cycle—unlike the reversible, short-acting
suppression typical of antagonists alone. This suggests a prolonged inhibitory effect on the
reproductive axis, warranting adjusted monitoring timing for natural FET cycles post-trigger.

When hCG is used for ovulation trigger followed by a freeze-all strategy, its long half-life leads
to withdrawal bleeding roughly 10 days after oocyte retrieval. Conversely, GnRH agonist trigger
causes rapid luteolysis with withdrawal bleeding occurring 5-7 days post-retrieval [5-7]. Despite this
quick luteolysis, our findings show about a one-week delay for the reproductive axis to recover and
initiate a new natural cycle.

The underlying endocrine mechanism is not fully established but may involve disruption of the
natural late luteal phase FSH rise, critical for initiating a new follicular wave, which is likely impaired
by the GnRH-a trigger. The GnRH agonist induces a shorter, more transient LH/FSH surge compared
to hCG, leading to premature corpus luteum demise and altered luteal phase dynamics, explaining
the observed ovulation delay [40-42]. Further research is needed to elucidate the precise biological
pathways involved.

The primary goal of IVF treatment is to maximize clinical outcomes (pregnancy and live birth)
while minimizing patient burden. Hormonal FET offers few clinic visits and complete scheduling
flexibility but is associated with potentially worse pregnancy outcomes, including higher rates of
hypertensive disorders and abnormal placentation in several recent studies [13-16,43]. Therefore,
additional monitoring visits for natural-cycle FET appear justified to achieve superior reproductive
results.

5. Conclusion

Following ovarian stimulation and GnRH agonist trigger, monitor natural ovulatory cycles with
patience, as ovulation may be delayed by about one week (or longer in some cases). Schedule clinic
visits accordingly to optimize monitoring efficiency. This delay does not impair FET cycle outcomes
[13-16,20-22].
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