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Abstract

Background: Androgen-mediated LH activity stimulates early follicle growth. LH pre- treatment appears to improve ovarian responses in ICSI/
IVF practice but has not yet been sufficiently assessed in poor responders.

Methods: POSEIDON-4 patients (maternal age=35; AFC<5 and/or AMH <1.2ng/mL) were stimulated with FSH+LH in a flexible antagonist
protocol (Control; n=129) or subjected to the same stimulatory treatment preceded by a seven-day LH priming (150 IU/day) under GnRHa
downregulation (LH priming; n=106). Follicular responses and ICSI/IVF outcomes were compared between treatment-groups in overall patients
and in a subgroup of 136 patients with severely decreased follicular availability (AMH<0.75ng/mL).

Results: Overall POSEIDON-4 patients in the “LH priming” group achieved a twice higher clinical pregnancy rate (p=0.02), accompanied by
a 40% reduction in cycle cancellation (p=0.03) and increased production of viable embryos (p=0.02). A multivariate analysis indicated a robust
association between “LH priming” and pregnancy achievement, independent of confounding variables (OR=2.58; p=0.02). A two-fold increase in
clinical pregnancy rate was also observed in severely restricted POSEIDON-4 patients in the “LH priming” group (p=0.05), this time, accompanied
by a higher oocyte yield (p<0.04).

Conclusion: A pre-ovarian stimulation LH priming can markedly improve ICSI/IVF outcomes of POSEIDON-4 patients, benefiting in different
ways subgroups of this challenging patient group.

Keywords: Luteinizing hormone; Ovarian stimulation; Oocyte; ICSI; IVF; Poor responders; Advanced maternal age

Introduction

Poor ovarian response (POR) has been considered an the availability of early antral follicles for gonadotropin-induced
important obstacle for IVF success since its early days [1]. Because follicular recruitment diminishes with maternal age [2], the
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increasing prevalence of advanced maternal age (AMA) in couples
seeking for fertility treatment has substantially increased the
incidence of POR in IVF practice [3]. In addition to ovarian reserve
depletion, the most common cause of POR in AMA patients, age-
related loss of oocyte quality further increases the challenge for
these patients to achieve their goal [4-6]. Hence, the combination
AMA/POR has become one of the most important and complex
topics in the field of reproductive medicine [3,5].

Importantly, POR patients are heterogeneous regarding the
underlying causes and severity of their condition, thus requiring
specific treatment strategies [6,7-9]. While POR patients presenting
gonadotropin hypo-responsiveness due to mutations in the FSH or
FSHR genes usually respond well to the inclusion of LH activity in
0S [10,11], those responding poorly due to a diminished ovarian
reserve (DOR) would particularly benefit from treatments capable
to increase the number of recruitable small follicles before ovarian
stimulation (OS). Therefore, the proposition of the so-called
POSEIDON classification, distinguishing patients according to POR
aetiology and age [6,12-14], was an important step towards the
improvement of POR management. Among four groups proposed,
POSEIDON-4 patients are those presenting DOR and AMA (age 235;
AFC <5 and/or AMH <1.2 ng/mL), estimated to account for around
75% of the entire POR population according to the Bologna criteria
[15,16]. Several management strategies including adjuvants and
different OS protocols have been considered for these patients, but
none of them has been capable to markedly improve their outcomes
[16,17].

Patients presenting DOR and AMA appear to be refractory to
increased gonadotropin dose and do not seem to lack FSH receptors
inrecruited antral follicles [18,19]. Therefore, as commented above,
these patients are expected to benefit from strategies specifically
capable of increasing the population of FSH- responsive small
follicles before the onset of OS. Since androgens have been long
known to enhance early follicular development through increased
FSH receptor expression/activity in granulosa cells, they have been
utilized in pre-OS therapies with this aim [20-25]. Indeed, androgen
pre-treatment increased oocyte yield in POSEIDON-4 patients [26]
and has been suggested to positively impact pregnancy and live
birth rates of poor responders in general [27-30].

However, in the face of safety concerns and the fact that excessive
androgen signaling can otherwise disrupt follicular homeostasis
[25,31-33], an interesting alternative would be enhancing androgen
paracrine action through the stimulation of thecal androgenesis
with LH receptor agonists [34], which, indeed, has already been
proposed [35-37]. In the first study exploring this alternative, a
seven-day long r-LH priming (300 IU/day) associated with deep
GnRH agonist down-regulation and OS with FSH increased oocyte
yield and embryo production in normal-responders aged 19-39
years [35]. Subsequently, a four-day long LH treatment (150 1U/
day) preceding the onset of FSH administration in a long agonist
protocol improved oocyte yield and live birth rates in women
younger than 38 years with repeated poor ovarian responses [37].
Recently, an eight-week long hCG pre-treatment (260 1U/day) did
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not alter follicular dynamics but did increase oocyte recovery in
DOR women aged 18-40 years [38]. Interestingly and also recently,
LH pre-treatment for 1-2 months increased the antral follicle count
(AFC) and AMH serum levels in two patients with hypothalamic
amenorrhea, both achieving a live birth following OS/ICSI [39].
Importantly, to the best of our knowledge, no previous study has
assessed the impact of a pre-OS LH priming on IVF/ICSI outcomes
of POSEIDON-4 patients.

Motivated by the rationale and preliminary data described
above, we have designed for POSEIDON-4 patients a protocol
combining a seven-day long pre-OS LH priming with GnRHa
hypothalamic downregulation. Herein, aiming to assess the
utility of such strategy for this prevalent and challenging patient
group, we compared OS and ICSI/IVF outcomes obtained with
the new protocol (Group “LH priming”) with those obtained with
our previous treatment of choice for this patient group (OS with
FSH+LH combined with flexible antagonist downregulation and
synchronization of antral follicle development with oestradiol
with POSEIDON
recommendation [40]. We hypothesised that the new protocol
including the LH priming would promote greater availability of
large/total follicles for oocyte retrieval, greater oocyte recovery
and higher post-IVF/ICSI pregnancy rates.

Methods

pre-treatment; “Control”), in accordance

Patients and experimental design

This retrospective study was conducted at the Biogenesi
Reproductive Medicine Centre, Monza, Italy, from January 2022
to June 2023. The study includes retrospective data from 235
POSEIDON-4 patients (maternal age = 35; AFC <5 and/or AMH
<1.2 ng/mL) [12,16], each providing a single IVF/ICSI cycle, during
which they were subjected to one of two alternative OS protocols.
Patients in the group defined as “Control” (n=129) were stimulated
with FSH+LH (2:1) in a flexible antagonist protocol with estradiol
pre-treatment, whereas patients in the group designated as “LH
priming” (n=106) were subjected to the same stimulatory treatment
(FSH+LH; 2:1) preceded by a seven-day LH priming in a long GnRH
agonist protocol (see details below). Of note, previous evidence
indicate that antagonist and long agonist downregulation provide
similar IVF/ICSI outcomes in POR patients [16,41,42]. Therefore,
the use of different downregulation protocols in the experimental
groups is not expected to significantly affect the results. In addition,
aiming to promote equivalent pre-0S follicular synchronization in
the treatment-groups, only antagonist cycles with estradiol pre-
treatment were included in the “Control” group [16].

In a second step, in order to assess in further depth the impact
of the LH priming in poor responders, “Control” and “LH priming”
groups were also compared in a subpopulation of POSEIDON-4
patients (n=136) with severely diminished ovarian reserve as
indicated by AMH serum concentrations <0.75 ng/mL.

Clinical pregnancy rate was the primary outcome in the present
study, while percentage of failed/cancelled cycles (those not
achieving a fresh transfer or embryo cryopreservation), number of
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total and large follicles (>16 mm) at trigger, number of total oocytes
recovered per cycle and per pick, and FORT (follicular output rate)
[43] and FOI (follicle to oocyte index) [4] (Alviggi et al, 2018)
indexes were secondary outcomes.

Ovarian stimulation protocols

In the “Control” group, pituitary downregulation was achieved
through a conventional flexible GnRH antagonist protocol starting
when the largest follicle reached 13-14 mm in diameter. In all
antagonist cycles, in order to promote follicular synchronization
before OS, oestradiol pre-treatment (4 mg/day orally) starting at
the previous mid-luteal phase (18th- 21st cycle day) was performed.
In the “LH priming” group, pituitary downregulation was induced
with administration of a GnRH agonist (triptorelin acetate; 0.1 mg/
day) starting in the previous mid-luteal phase (18th- 21st cycle
day). From the first day of the following menstrual cycle, follicular
status and oestradiol serum levels were monitored every other day,
and in the absence of follicles 28 mm and oestradiol >50 pg/mL, a
seven day-long r- LH treatment (150 IU/day) was started. Follicular
activity and oestradiol levels were again monitored at the end of
the LH priming period, and in the absence of follicles 28 mm and
oestradiol >50 pg/mL, OS was started. Ovarian stimulation and
trigger treatments were identical for all patients participating in the
study. Follicular growth was stimulated with daily administration
of FSH (300 IU/day) and LH (150 IU/day). Oocyte maturation was
triggered with hCG (0.25 mg) 36 h prior to oocyte collection, when
the leading follicles reached 17-18 mm in diameter.

ICSI, embryo culture and embryo transfer

ICSI/IVF and embryo culture were performed according to local
routine as previously described [40]. Fresh single (SET) or double
(DET) embryo transfer was performed on Day 2 or 3 according to the
American Society for Reproductive Medicine guidelines [44]. The
number of transferred embryos (1 or 2) was determined by embryo
availability and quality following IVF/ICSI and embryo culture. In
the presence of more than two viable embryos, embryo selection
was based on morphology, as instructed by the Istanbul Consensus
[45]. Embryos from patients with insufficient endometrial quality
or progesterone levels higher than 1.5 ng/mL on the day of trigger
were frozen. Implantation was assessed 12 days after ET with a
BhCG test, and clinical pregnancy was diagnosed 7 weeks after ET
by ultrasound monitoring.

Statistical analysis

Categorical variables are described by percentages and
continuous variables are presented by mean values and standard
deviation. End points in the form of percentages were compared
with the Fisher’s exact test, whereas differences in continuous
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variables were assessed with the Wilcoxon sum rank test. The
statistical analysis was conducted utilizing the Stata Software 9.0
(Stata Corporation, College Station, Texas, USA), and differences
with p<0.05 were considered significant. Differences with p values
between 0.05 and 0.1 were considered as statistical trends.

Univariate and multivariate analyses were performed in order
to control for the potential confounding interference of unequal
variations in maternal age, AMH serum concentration, insemination
method (IVF vs. ICSI) and incidence of male infertility factor in the
association of OS treatment (Control vs. LH priming) with clinical
pregnancy. Therefore, in such analyses, achievement of clinical
pregnancy was the dependent variable, while treatment (Control
vs. LH priming) and the aforementioned potential confounding
factors were independent variables.

Results

0f 235 overall POSEIDON-4 patients included in this study, 136
(57.87%) presented AMH serum levels lower than 0.75 ng/mL and
were classified as POSEIDON-4 patients with severely diminished
follicular availability. Overall POSEIDON-4 patients composing
the “Control” and “LH priming” groups did not differ regarding
maternal age, BMI, basal FSH, AFC, distribution of infertility causes
and percentages of single and double ET, but those subjected the
“LH priming” treatment presented slightly lower AMH serum
concentrations (p=0.05) and more frequent utilization of ICSI in
relation to IVF as compared to controls (p=0.03; Table 1).

With regard to cycle outcomes (Table 2), overall POSEIDON-4
patients in the “LH priming” group achieved a fresh ET more often
(p=0.02) and presented a 40% lower incidence of failed/cancelled
cycles as compared to the “Control” group (p=0.03). Consistently,
patients in the “LH priming” group produced more viable embryos
(p=0.02) and embryos selected for fresh ET per cycle (p=0.02), as
well as more viable embryos per oocyte inseminated (p=0.01). In
addition, patients in the “LH priming” group tended to produce more
viable embryos per oocyte recovered (p=0.09). More importantly
and in agreement with the central hypothesis of the study, the “LH
priming” group achieved an approximately twice higher clinical
pregnancy rate per cycle (p=0.02), while presenting tendentially
higher rates of implantation (p=0.1) and clinical pregnancy per
ET (p=0.07) as compared to the “Control” group. Our multivariate
analysis reinforced the strong positive association between the
“LH priming” treatment and clinical pregnancy, while indicating
that this association is independent of the potential confounding
influence of heterogeneous variations between treatment-groups
for maternal age, AMH serum levels, insemination method and
presence of male infertility factor (OR=2.52; p=0.02; Table 3).
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Takle 1: Characteristics of Poseidon 4 patients/cycles composing the
“Antagonist” and “pLH/GnRHa" priming” treatment-groups,

Antagonist pLH/GnRHa

(n=129) (n=106) P
Patients’ characteristics (mean + SD]:
Maternal age 39.3+25 30.2+£25 0.80
BMI (Kg/m?) 223:35 220+31 057
AMH (ng/mL) 0.63+03 056+03 005
Basal FSH (IU/L) 10.1+43 110+ 46 0.20
Antral follicle count 6.4+33 6.3 +3.0 0.53
Primary cause of infertility (%)
Endometriosis 1(0.8) 2 (1.9
Tubal factor 7 (54) 3 (2.8)
Ovarizn 101 (78.3) 86 (81.1) | 036
Male factor 4(3.1) 7 (6.6)
Unexplained 16 (12.4) 8 (7.6)
ART strategy:
ICSI (96) 100 (77.5) BE7 |
IVF (%) 29 (22.5) 13 (12.3)
Single Embryo Transfers (%) 31/65 (47.7)  28/68 (41.2) |
Double Embryo Transfers (%0) 34/65 (32.3) 40/68 (58.8)

Table 2: 1CSI/IVF outcomes of Poseidon 4 patients subjected to the “Antagonist” and
"pLH/GnRHa" treatments.

Antagonist pLH/GnRHa
(n=129) (n=106) p

M. of patients achieving egg collection (%)  104/129 (80.6) 93/106 (87.7) 0.10
M. of patients achieving a fresh transfer (%) 65/129 (50.4)  68/106 (64.2) 0.02
N. freeze-all cycles (%) 6/129 (4.7) 4/106 (3.8) 0.50
N. of failed cycles* (%) 58/129 (45.0) 34/106(321)  0.03
M. large follicles (216 mm) 28+17 26+18 0.17
M. total follicles 6.6+ 3.4 b.6+3.5 0.96
N. oocytes recovered/cycle 34428 38+3.0 0.26
N. oocytes recovered/pick 42425 43429 0.81
Y% MIl oocytes 49.9 57.4 0.15
FORT index 0.56 £0.38 0.63+£0.73 0.32
FOI index 0.72+0.60 0.93+1.11 0.25
Fertilization rate** (%) 160/246 (65.0) 146/214(682) 027
N. Embryos ransferred/cycle 0.77 £0.84 1.02 +0.86 0.02
N. Embryos frozen/cycle 0.17 £ 0.61 0.21 +0.64 0.58
N. Viable embryos/cycle 0.94 +1.07 122+1.09 0.02
N. Viable embryos/oocyte (%) 121/434(27.9) 130/402(323)  0.09
M. Viable embryos/inseminated oocyte (%) 121/314 (38.5) 130/269 (48.3) 0.01
Implantation rate (%) 16/99 (16.2)  26/108 (24.1) 0.10
Clinical pregnancy rate/ET (%) 12/65(18.5) 21/68 (30.9) 0.07
Clinical pregnancy rate/cycle (%) 12/129(9.3)  21/106(19.8) 0.02

*Failed cycles are those failing to achieve a fresh embryo transfer and embryo cryopreservation.
**Only ICS] cycles were included in the calculation of fertilization rates.
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Table 3: Univariate and multivariate analyses assessing the association of clinical
pregnancy with treatment-group (Antagonist vs. pLH/GnRHa) and potentially interfering

variables.

Univariate (n=233)

Multivariate (n=233)

OR (95% IC) p OR (95% IC) p
Antagonistvs.pLH/GnRHa  2.44(1.14-5.23) 0.2 2.58(116-574)  0.02
Maternal Age 0.80 (0.07-0.93)  <0.01 0.80 (0.68-0.94)  <0.01
AMH 135 (0.40-453) 062 1.27 (0.36-4.50)  0.72
ICSI vs. IVF 1.02(0.39-2.65) 097 1.02(0.37-2.87) 096
Male factor 0.64 (0.28-1.46)  0.29 0.65(0.27-1.53)  0.32

World Journal of Gynecology & Women’s Health Volume 6-Issue 2

Table 4: Characteristics and outcomes of severely restricted Poseidon-4 patients* subjected to the “Antagonist” or “pLH/GnRHa” treatments.

Antagonist pLH/GnRHa
(n=77) (n=59) P

Patients’ characteristics (mean = SD}:
Maternal age 395+ 26 39.0+25 0.23
EMI (Kg/m?) 225+33 22,1 £3.3 0.36
AMH (ng/mL) 0.45£0.17 0.42 £0.19 0.11
Basal F5H (IU/L) 10.4 + 4.7 119+ 4.7 0.05
Antral follicle count 59+£31 S.4221 0.52
Outcomes:
N. of failed cycles™ (%) 41 (53.3%) 22 (37.3%) 0.05
N. large follicles (216 mm]) 25216 23 £1.6 0.35
N. total follicles 52+25 5.2+2.4 0.73
N. oocytes recovered /cycle 2220 33=+28 0.04
N. nocytes recovered/pick 2320 39+£26 <0.01
% MII oocytes 113/177 (63.8]) 1247197 (62.9) 047
FORT index 0.58 £ 0.30 0.55 £ 0.37 0.24
FOI index 59.9£32.6 80.6 £ 54.2 0.07
Fertilization rate*** [%; ICSI) 62/101 (61.4]) 80/115(69.6) 0.13
N. Embryos transferred fcycle 0.64 (49/76)  0.95 (56/59) 0.04
N. Embryos frozen/cycle 0.06 [5/77) 0.15 (9/59) 0.08
N. Viable embryos /cycle 0.7 (54/77) 1.1 (65/59) 0.01
N. Viable embryos foocyte [%0) 547177 (30.5) 65/197(33.0) 034
N. Viable embryos/inseminated oocyte (%) 54/117 (46.2) 65/133 (48.9) 0.38
Implantation rate (%) 9/49 (18.4) 14/56 (25.0) 0.28
Clinical pregnancy rate/ET (%) 7/34(20) 12/34 (34.28) 0.14
Clinical pregnancy rate/cycle (%) T/77(9.21) 12/59 (20.34) 0.05

*Severely restricted Poseidon-4 patients are those with AMH <0.75 ng/mL.
**Failed cycles are those failing to achieve a fresh embryo transfer and embryo cryopreservation.
***Dnly 1CS1 cycles were included in the calculation of fertilization rates.
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However, in disagreement with the hypotheses of the study, in
the overall POSEIDON-4 patient group, the difference in pregnancy
rates was notassociated with corresponding differences in numbers
of large or total follicles present at trigger, nor oocyte recovery or
FORT/FOI indexes. Differently, in the subgroup of POSEIDON 4
patients with severely restricted follicular availability, although
again no differences in follicular outputs were observed between
treatment-groups, patients in the “LH priming” group recovered
more oocytes per cycle (p=0.04) and per pick (p<0.01), produced
more viable embryos (p=0.01) and achieved a more than two-fold
higher clinical pregnancy rate as compared to the “Control” group
(p=0.05; Table 4).

Discussion

In the view of the strong association between AMA and POR
and the increasing prevalence of AMA in couples seeking for
fertility treatment, the duet AMA/POR has become one of the most
important challenges in current IVF practice, requiring approaches
capable to overcome limited oocyte quantity and quality at the
same time [3]. LH pre-treatment has been previously proposed as
a promising strategy to enhance OS responses through androgen
paracrine action [27,46,47]. However, in the lack of specific data
for AMA poor responders, the utility of a pre-OS LH priming for
this important patient group has remained elusive. Herein, we
provide novel evidence that an LH priming preceding OS can
indeed markedly improve ICSI/IVF outcomes of POSEIDON-4
patients. Interestingly, in parallel, our findings suggest that the
positive impact of the LH priming on IVF/ICSI outcomes is mainly a
consequence of decreased cycle cancellation and increased oocyte
quality in overall POSEIDON-4 patients, while greater oocyte yield
appears to account for improved ICSI/IVF results specifically in
patients with severely diminished follicle availability.

As hypothesized, overall POSEIDON-4 patients subjected to
OS preceded by an LH priming achieved a markedly higher clinical
pregnancy rate. Importantly and in agreement with a previous
smaller study assessing the effects of a four-day long LH pre-
treatment in predominantly pre-AMA poor responders [37], the
positive impact on pregnancy rate was associated with a lower
incidence of failed/cancelled cycles. Indeed, cycle cancellation
has been long recognized as a major impediment associated with
POR [48]. On the other hand, in disagreement with our hypothesis,
these findings were not accompanied by differences in numbers
of total or large follicles at trigger, FORT/FOI indexes or greater
oocyte yield. Our results are nevertheless in line with a previous
study assessing a similar OS strategy (seven-day 300 IU/day LH
priming with agonist downregulation and OS with FSH) in normal
responders aged 19-39 years, in which LH pre-treatment did not
significantly affect follicular responses to OS, nor oocyte yield [35].
Also, of note, our findings partly agree with a recent study, in which
an eight-week long hCG pre-treatment did not affect the follicular
output rate but did increase oocyte yield in POR patients aged 18-
40 years stimulated with FSH in an antagonist protocol [38]. The
differences above most likely reflect heterogeneous treatments
and populations across studies; the present study is the first to
investigate the impact of a pre-0S LH priming on IVF /ICSI outcomes
of POSEIDON-4 patients.
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Interestingly, in the overall POSEIDON-4 population, the robust
difference between pregnancy rates achieved by the treatment-
groups, together with the absence of a treatment effect on oocyte
yield and with the observation of an increased percentage of
inseminated oocytes producing viable embryos, suggest that the LH
pre-treatment has favored pregnancy achievement by improving
oocyte quality. This interpretation is also in line with statistical
trends towards higher rates of implantation and pregnancy per
ET in the “LH priming” group (p<0.1). The identification of the
mechanisms by which the LH priming may have improved oocyte
quality requires further investigation. We speculate that androgen-
mediated LH activity may have increased the number/proportion of
small follicles capable to efficiently respond to FSH at the beginning
of OS [20-25], thus promoting more gradual/homogeneous oocyte
maturation during antral follicle growth, even if morphological
differences were not observed. This speculation is in line with the
positive effect of a similar LH pre-treatment on the number of small
antral follicles at the beginning of OS but not on the number of
large follicles at the end of OS [35], as well as with recent evidence
that oocyte developmental competence benefits from gradual
maturation and prolonged cumulus-oocyte communication [49].

In order to better assess the effects of the LH priming on the
outcomes of poor responders at AMA, a sub-analysis including only
POSEIDON-4 patients with severely restricted follicular availability
was performed. Despite the lower number of patients in relation
to the overall analysis, a significantly and substantially increased
clinical pregnancy rate, accompanied by a 30% decreased incidence
of cycle cancelation, was again observed in the “LH priming” group.
However, while again no differences in follicular responses were
observed, severely restricted POSEIDON-4 patients subjected to
LH pre-treatment recovered more oocytes than those in the control
group. The increase in oocyte yield alongside with no observable
impacts on follicular parameters is intriguing. As speculated above,
the LH priming may have promoted more homogeneous maturation
within the follicle cohort, increasing the proportion of healthy/
adequately matured follicles at OPU and, consequently, the retrieval
of cumulus-oocyte complexes. We cannot discard, however, that our
ultrasound monitoring may not have been sufficiently accurate to
detect subtle but still relevant differences in follicular responses.

Importantly, considering the difficulty faced by POSEIDON-4
patients with a severely reduced follicular population to achieve
a live birth, the present data suggest that this patient subgroup
may particularly benefit from the use of a pre-OS LH priming.
Interestingly, similar clinical pregnancy rates were observed in
overall and severely restricted POSEIDON-4 patients treated with
LH priming in the present study. In a context where oocyte donation
has been increasingly preconized to overcome AMA-related
subfertility [3,50], the present study strongly indicates that through
a tailored OS strategy including LH pre-treatment, the chances for
these particularly challenging couples to achieve their primordial
goal, i.e, the live birth of a baby conceived from their own gametes,
may be substantially increased.

The present study is limited by its retrospective nature and,
although the interference of major confounding variables was
controlled for by a multivariate analysis, we cannot rule out the
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influence of other possibly non-identified confounding factors. We
also recognize the utilization of different downregulation protocols
in the treatment-groups under comparison as a limitation of our
study. Nevertheless, in the view of the magnitude of the differences
in pregnancy rates reported herein, together with reassuring
evidence from the literature indicating that these downregulation
schemes perform equivalently in poor responders [13,41,42],
one can conclude that the robust differences reported herein are
mostly, if not entirely, determined by the utilization of LH pre-
treatment. Finally, although the number of patients included in the
study was sufficient to demonstrate a significant and substantial
treatment effect on our primary outcome for both, overall and
severely restricted POSEIDON-4 patients, we recognize that greater
replication would favor the assessment of important variables
reflecting oocyte/embryo quality such as implantation and
pregnancy rates per ET, for which statistical trends were observed.
Of note, given the potential impact/benefit of our findings for a
challenging and growing group of patients, to whom treatment delay
may further compromise fertility prognosis, we chose to divulgate
our results before reaching higher replication and collecting live
birth data. Further studies, ideally with a randomized/controlled
design, are needed to confirm whether the robust impact of the LH
priming on clinical pregnancy reported herein is accompanied by a
corresponding increase in live birth rates of POSEIDON-4 patients.

Conclusion

The present findings provide novel evidence that the
incorporation of a LH priming to the OS strategy can substantially
improve post-ICSI/IVF pregnancy rates of AMA poor responders
with DOR. Interestingly, this appears to be predominantly a
consequence of decreased cycle cancellation and improved oocyte
quality, while increased oocyte yield appears to specifically
contribute for the positive impact of the LH priming in POSEIDON-
4 patients with severely limited follicle availability.
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