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The predicted probability of live birth for a given number of eggs
and age group is provided in Table II. This information is summarized
in the nomogram (Fig. 5), which provides a graphic depiction for easy
interpretation of the results.

Validation was performed on 17 366 IVF cycles and 4863 live births.
Predictive ability of the model does not differ between the derivation

and validation cohorts. Although the Hosmer–Lemeshow x2 ! 16.3
(df ! 8, P ! 0.04) is statistically significant due to the large sample
size, the differences between predicted and observed live birth prob-
abilities are clinically unimportant (Fig. 6). The c-index was 0.66 for the
temporal validation cohort.

Discussion
Our results show a strong relationship between the number of eggs
and the LBR in a fresh IVF cycle. The best chance of live birth was
associated with the number of eggs of around 15 and showed a
decline with .20 eggs. LBRs were seen to decline with advancing
maternal age although a global increase over time was noted across
all age groups.

We used the largest available clinical IVF database to assess the
association between the number of eggs and live birth in a fresh IVF
cycle. Although the clinical heterogeneity within the data set may be
considered a drawback, such differences increase the generalizability
of our findings. The model has been derived using more recent data
(2006–2007) which closely represent current practice and validated
using the most recent subset of IVF cycles within the cohort (2008)
constituting a temporal external validation as current recommen-
dations advocate.

Although the size of the database was large, we encountered pro-
blems with missing data and loss to follow-up; such data were
excluded from the analysis. Data involving cycles where all embryos
were frozen for reasons such as risk of ovarian hyperstimulation

Figure 3 Association between egg number and live birth rate.

Figure 4 Observed versus predicted live birth rate in data from
2006 to 2007.
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syndrome (OHSS) also could not be analysed. Also, our study only
analysed the outcome of fresh IVF cycles, and did not take into
account the impact of frozen–thawed cycles on the cumulative LBR
(due to data currently not being available as the current HFEA data
set does not allow linkage of fresh and frozen cycles in the same
woman). It is possible that the declining effect of higher number of
eggs on the outcome of a fresh IVF cycle becomes attenuated by
the increasing likelihood of a pregnancy in a subsequent frozen–
thawed transfer cycle. The existing format of the anonymized data
set precluded detailed exploration of age-related outcomes other
than comparison of the existing age categories. This has certain

drawbacks; for example, over half of all women were in the same
age group (18–34 years). At the other end of the spectrum, all
women over 40 years were treated as a homogeneous group although
outcomes in older women change significantly with small increases in
age, with LBRs of 11.9% in women aged 40–42 years falling to 3.4% in
women aged 43–44 years (http://www.hfea.gov.uk/ivf-figures, HFEA
authority). No information regarding type of stimulation or gonado-
trophins used in IVF treatment was collected by the HFEA, and
these data were therefore unavailable for analysis.

Previous studies looking at the relationship between the number of
eggs and pregnancy rates have reported inconsistent results in showing
that pregnancy rates increased with an increasing number of eggs
(Meniru and Craft, 1997), best pregnancy rates being obtained with
number of eggs of 10–15 (Kably Ambe et al., 2008), or 7–16
(Molina Hita Ma. del M et al., 2008). Furthermore, these studies
involved small numbers and were reported from single centres,
which limited their generalizability. Our study is the first to provide
vital information on predicting the LBR on the basis of eggs retrieved
in women of different age groups. The simplicity of the nomogram
facilitates interpretation of this information by clinicians as well as
couples seeking IVF treatment.

Knowledge of factors predicting IVF success is critical to patients and
service providers in informing decisions to embark on IVF treatment and
the choice of ovarian stimulation regimens. Such information is also
helpful in counselling couples about deciding against further IVF treat-
ment or plans to opt for donor eggs. To date, most clinical decisions
on ovarian stimulation in IVF have been based on ovarian reserve
tests which are good at predicting numbers of eggs retrieved but poor
in terms of predicting live birth (Broekmans et al., 2006; Broer et al.,
2009). By allowing clinicians to link the (predicted) number of eggs to
live birth, the nomogram generated by this study is likely to facilitate
use of these tests to optimize outcomes in IVF while preventing compli-
cations relating to production of an excessive number of eggs.

Figure 5 Nomogram to calculate predicted live birth probability given egg number and age.

Figure 6 Calibration plot of the validation model. Circles indicate
the observed proportion of live births per tenth of predicted prob-
ability. The dashed line represents perfect calibration.
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A moduler Selon l’Age

Optimum 15 ovocytes 



Risque OHSS en fonction du nombre 
d’ovocytes

What do we consider optimal ovarian response?

Increase	in	OHSS	rate	
>15	oocytes

Risque OHSS avec nombre 
d’ovocytes > 15

Steward RG Fertil Steril 2014



Evaluation réserve ovarienne

La Marca A Human Reprod 2010 



Classement selon nb ovocytes

Results

Patient characteristics according to number
of oocytes retrieved
Overall, our analysis included 1099 patients treated with a fixed GnRH
antagonist protocol and planned SET. Among them, 504 (45.9%)
patients achieved a live birth and 595 (54.1%) did not.

The patients’ baseline characteristics are presented in Table I. Com-
parisons between the four groups did not reveal any significant difference
for BMI, indication of IVF treatment, insemination method and day of
fresh embryo transfer. The age, the duration of stimulation, the fertiliza-
tion rate, the number of oocytes retrieved and the day of fresh embryo
transfer differed significantly between ovarian response categories. For

the calculation of the fertilization rate of all patients, the dominator
was the total number of cumulus-oocyte-complexes retrieved, irre-
spective of the insemination method used.

LBR in the fresh IVF/ICSI cycles
LBRs in the fresh cycle according to the ovarian response category are
presented in Table I.

Overall, 99 patients did not have a fresh embryo transfer either because
of low response and lack of good embryos to transfer (64 patients) or
because of high response and freezing of all embryos due to high risk of
OHSS (35 patients).

As shown, no significant difference in LBR in the fresh cycle was identi-
fied when comparing either high (.15 oocytes) versus normal (10–15

..................................................................................................................................

.............................................................................................................................................................................................

Table I IVF outcome for groups of women with different ovarian response.

Ovarian response groups

Group A
1–3 oocytes
n 5 83

Group B
4–9 oocytes
n 5 471

Group C
10–15 oocytes
n 5 327

Group D
>15 oocytes
n 5 218

P-value

Age (years) 32.8 (3.9) 31.6 (4.1) 30.5 (3.8) 30.3 (3.5) ,0.001a

BMI (kg/m2) 24.7 (4.9) 23.9 (4.8) 23.2 (4.3) 22.9 (3.7) 0.11a

Indication of IVF

Male 42 (7.4%) 222 (39.3%) 175 (30.1%) 126 (22.3%) 0.2b

Endometriosis 6 (18.8%) 16 (50%) 5 (15.6%) 5 (15.6%)

Tubal 7 (8.3%) 39 (46.4%) 25 (29.8) 13 (15.5%)

Ovulatory 6 (7.6%) 35 (44.3%) 23 (29.1%) 15 (19%)

Unexplained 22 (6.5%) 159 (46.9%) 99 (29.2%) 59 (17.4%)

Duration of stimulation 9.2 (2.2) 9.3 (1.8) 8.9 (1.6) 8.9 (1.3) 0.018a

Insemination method

IVF 12 (9.7%) 55 (44.3%) 38 (30.7%) 19 (15.3%) 0.6b

ICSI 59 (7.8%) 322 (42.5%) 219 (28.9%) 158 (20.8%)

IVF + ICSI 12 (5.5%) 94 (43.3%) 70 (32.3%) 41 (18.9%)

Fertilization rate 60.64% (34.6) 63.4% (24.7) 60.5% (20.3) 56.9% (20.5) 0.003a

Oocytes retrieved 2.3 (0.7) 6.6 (1.6) 12.1 (1.7) 22 (7.6) ,0.001a

Day of embryo transfer in the fresh cycle

Day 3 43 (10.9%) 189 (48%) 113 (28.7%) 49 (12.4) ,0.001b

Day 5 22 (3.6%) 241 (38.9%) 205 (33.1%) 152 (24.5%)

No embryo transfer in the fresh cycle 19 (22.9%) 45 (9.6%) 11 (3.4%) 24 (11%) ,0.001b

Moderate-severe OHSS 0 0 2 (0.6%) 9 (4.1%) ,0.001c

Live birth in the fresh cycle* 14 (16.9%) 140 (29.7%) 111 (33.4%) 70 (32.1%) 0.02b

Cumulative live birth* 18 (21.7%) 187 (39.7%) 165 (50.5%) 134 (61.5%) ,0.001b

OHSS, ovarian hyperstimulation syndrome.
aKruskal–Wallis test. Values are mean (SD).
bPearson x2 test. Values are number (percentage).
cFisher exact test. Values are number (percentage).
*Pairwise comparisons with Bonferroni correction.
Live birth in the fresh cycle

.15 oocytes versus 10–15 oocytes: P ! 0.65
10–15 oocytes versus 4–9 oocytes: P ! 0.20
4–9 oocytes versus 1–3 oocytes: P ! 0.016

Cumulative live birth
.15 oocytes versus 10–15 oocytes: P ! 0.014
10–15 oocytes versus 4–9 oocytes: P ! 0.02
4–9 oocytes versus 1–3 oocytes: P ! 0.002

Ovarian response and cumulative live birth rates 373
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Développement des protocoles 
antagonistes

OPINION

Improving the patient’s experience
of IVF/ICSI: a proposal for an ovarian
stimulation protocol with GnRH
antagonist co-treatment
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Georg Griesinger4, Peter Humaidan5, Efstratios Kolibianakis6,
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Patients undergoing IVF/ICSI frequently experience substantial treatment burden, risk and psychological distress. These three related elements
contribute to a negative patient experience that can lead to treatment discontinuation if pregnancy is not achieved. One approach to minimize
these factors is the use of protocols designed to achieve high term, singleton birth rates per IVF treatment started, while improving the patient’s
welfare. Gonadotrophin-releasing hormone (GnRH) antagonists may be suitable for inclusion in such a protocol. In clinical trial data and
meta-analyses, treatment with these agents is associated with similar live birth rates but reduced treatment burden (duration and side
effects) and less risk of ovarian stimulation syndrome, compared with GnRH agonist long protocols. GnRH antagonists may also be associated
with reduced psychological distress compared with agonists, but so far, the evidence for this is inconclusive. To facilitate the implementation of
treatments that optimize the patient’s experience, a simple GnRH antagonist protocol for use in predicted normal responders is proposed.

Key words: GnRH antagonist / IVF / ICSI / patient’s experience / live birth rate

Introduction
Infertility is a source of profound psychological distress for patients
(Al-Inany et al., 2006; Cousineau and Domar, 2007). Those who
choose to undergo IVF, however, often suffer additional anxiety and
concern. Unsuccessful cycles and the threat of failure cause significant
psychological distress (Verhaak et al., 2005, 2007). The use of subcu-
taneously administered agents may worsen patients’ perception of
treatment, and another factor that may lead to a negative perception
is the side effects caused by ovarian down-regulation (de Klerk et al.,
2006, 2007). The costs of treatment and medical aspects of the
procedures (e.g. surgery, anaesthesia and pain) can cause concern

and dropout from treatment (Klonoff-Cohen and Natarajan, 2004;
Dawson et al., 2005; Polinder et al., 2008).

Several authors have raised the need to improve the welfare and
safety of patients undergoing IVF/ICSI, while maintaining satisfactory
pregnancy rates (Fauser et al., 1999; Fauser and Devroey, 2005;
Ledger, 2007; Nargund et al., 2007; Pennings and Ombelet, 2007;
Ubaldi et al., 2007). Pennings and Ombelet (2007) have expressed
support for patient-friendly assisted reproduction technology,
meaning a policy that is cost-effective, available to the widest possible
range of people and minimizes risks and burden for the patient.

One way by which the patient’s experience may be improved is
through the use of gonadotrophin-releasing hormone (GnRH)

& The Author 2009. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oxfordjournals.org

Human Reproduction, Vol.24, No.4 pp. 764–774, 2009
Advanced Access publication on January 19, 2009 doi:10.1093/humrep/den468



GnRH Antagonist Cycles Are Shorter Than Long 
GnRH Agonist Cycles

GnRH antagonist
FSH GnRH

Antagonist
Protocol1

GnRH agonist
FSH Long GnRH

Agonist
Protocol1

Flare-up

Pituitary 
downregulation

Direct
gonadotropin
suppression

LH

Time
1. Adapted with permission from de Greef R et al. Clin Pharmacol Ther. 2010;88:79–87.
2. Adapted from Hodgen. Contemp Rev Obstet Gynaecol. 1990;35:10–24.
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Programmation avec les antagonistes

q E2 pretreatment (Guivarc’h, 2010, Blockeel et al., 2012, 
Cedrin-Durnerin et al., 2012)

q OCP pretreatment (Wei et al., 2017) 



Stimulation en phase folliculaire et 
phase lutéale = Duostim

accounted for 11.6%, 4.7%, 2.3%, and 4.7% of the population,
respectively.

Two attempts of MII oocyte collections were unsuccess-
ful, including one in the !rst and one in the second stimula-
tion cycle. Fertilization was unsuccessful in three patients
after the !rst stimulation cycle and in two after the second
stimulation cycle. No blastocysts were obtained in 11 and 9
patients after the !rst and second stimulation cycles, respec-
tively, including three patients who did not produce any blas-
tocysts after both cycles. Eventually, one or more blastocysts
were obtained in 31 and 33 patients from the !rst and second
stimulation cycles, respectively (Supplemental Fig. 1).

Detailed comparative analysis of the !rst and second
stimulation cycles (Table 1) did not reveal any difference in
the length of stimulation or the mean number of cumulus-
oocyte complexes, MII-phase oocytes retrieved, or fertilized
eggs, as shown by paired t test analysis. Blastulation and
euploid blastocyst rates per number of biopsied blastocysts
or per MII injected oocytes were similar among FP and LP
stimulations (Table 1). Additionally, no differences were

found in the rates of excellent, good, average, or poor quality
blastocysts, or in the percentage of blastocysts reaching full
expansion on days 5, 6, and 7 in the two groups, respectively
(Table 1).

Aneuploidy data were also consistent between blastocysts
obtained after FP and LP stimulation, with also similar rates of
single/double and complex aneuploidies obtained in the two
different stimulation phases (Table 1). Eighteen and 23 pa-
tients produced at least one euploid blastocyst after the FP
and LP stimulations, respectively (Fig. 1C; Supplemental
Fig. 1). In 12 patients, euploid blastocysts were obtained
only in the LP (Fig. 1C, Supplemental Fig. 1). Accordingly,
the second stimulation in the LP increased the rate of patients
with at least one possible euploid SET from 18 (41.9%) of 43 (a
rate generally observed in matched poor-prognosis patients at
our center) to 30 (69.8%) of 43 (Fig. 1C, Supplemental Fig. 1).
In 12 (27.9%) of 43 patients more than a single euploid blas-
tocyst was obtained after FP and/or LP stimulation cycles
(Supplemental Fig. 1).

Preliminary Clinical Outcomes
At the time of writing, 15 euploid blastocysts had been indi-
vidually transferred during a single cryopreserved replace-
ment cycle. Seven and eight embryos were derived from FP
and LP stimulation, respectively. Five ongoing pregnancies
(71.4%) were obtained with the transfer of blastocysts from
FP stimulation and !ve (62.5%) with embryos obtained after
LP stimulation (Table 2). In the latter only LP euploid blasto-
cysts were available, thus con!rming the signi!cant contri-
bution of LP stimulation to the pregnancy rate on a per
menstrual cycle basis.

DISCUSSION
All infertility treatments aim to obtain a healthy baby—or
establish the chance to have a healthy baby in the future—
with the least possible physical and psychological distress,
including shortening the length of required treatments.
Time is important factor for all patients, but it is crucial for
those with a foreseeable rapid loss/decrease of fertility,
including a malignancy that requires gonadotoxic treatment
or removal of gonads or in poor-prognosis patients. Although
in the latter group the time frame is less constrained, reducing

TABLE 2

Preliminary clinical outcomes according to follicular or luteal phase
stimulation.

Outcome

Stimulation phase

TotalFollicular Luteal

No. of SET 7 8 15
No. of clinical

pregnancies (%)
6 (85.7) 6 (75.0) 12 (80.0)

No. of miscarriages (%) 1 (16.7) 1 (16.7) 2 (16.7)
No. of ongoing

pregnancies (%)
5 (71.4) 5 (62.5) 10 (66.7)

Note: SET, single-embryo transfers.

Ubaldi. DuoStim for reduced ovarian reserve. Fertil Steril 2016.

TABLE 1

Data according to follicular and luteal phase stimulation.

Data basis

Stimulation phase

P valueFollicular Luteal

Per patienta

Days of
stimulation

9.6 ! 2.4 (6–14) 10.3 ! 2.5 (8–15) NS

COCs 5.1 ! 3.4 (1–22) 5.7 ! 3.3 (1–17) NS
MII oocytes 3.4 ! 1.9 (0–10) 4.1 ! 2.5 (0–11) NS
Fertilized oocytes 2.3 ! 1.7 (0–6) 3.2 ! 2.3 (0–10) NS
Biopsied

blastocysts
1.2 ! 1.2 (0–5) 1.4 ! 1.7 (0–9) NS

Euploid
blastocysts

0.6 ! 0.8 (0–3) 0.7 ! 0.8 (0–4) NS

Per injected MII oocyte
MII oocytes 142 173
Fertilized oocytes 99 (69.7) 136 (78.6) NS
Biopsied

blastocysts
49 (34.5) 58 (33.5) NS

Euploid
blastocysts

23 (16.2) 26 (15.0) NS

Per biopsied blastocyst
Biopsied

blastocysts
49 58 NS

Day of blastulation
5 19 (38.8) 22 (37.9) NS
6 29 (59.2) 36 (62.0) NS
7 1 (2.0) 0 NS

Blastocyst quality
Excellent 21 (42.8) 26 (44.8) NS
Good 9 (18.4) 10 (17.2) NS
Average 12 (24.5) 12 (20.7) NS
Poor 7 (14.3) 10 (17.2) NS

Aneuploidy
Euploid 23 (46.9) 26 (44.8) NS
Single/double
aneuploid

18 (37.1) 25 (43.2) NS

Complex
aneuploid

8 (16.0) 7 (12.0) NS

Note: Data are presented as number (%) unless otherwise indicated. Paired Student's t test
was used to compare continuous variables, and Fisher's exact test for categorical ones.
COC " cumulus-oocyte complex; MII " metaphase 2; NS " not statistically signi!cant.
a Data are presented as mean ! standard deviation (range).

Ubaldi. DuoStim for reduced ovarian reserve. Fertil Steril 2016.
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ORIGINAL ARTICLE: ASSISTED REPRODUCTION

FIGURE 1

(A) Dual stimulation protocol. Five days after the !rst oocyte retrieval, luteal phase stimulation was performed with an identical protocol (as
described in Materials and Methods). Each square represents a day of the cycle. (B) Patient "owchart. (C) Number of patients with at least one
euploid blastocyst according to the relative contribution of each stimulation phase. The number of patients who could cumulatively obtain a
euploid blastocyst increased from 18 (41.9%) of 43 to 30 (69.8%) of 43 when including the luteal phase-derived blastocysts. Twelve patients
(27.9%) had euploid blastocysts exclusively after the luteal phase stimulation.
Ubaldi. DuoStim for reduced ovarian reserve. Fertil Steril 2016.
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Apparition de nouvelles molécules

Dosage fonction du poids
Longue durée d’action 7J

Dosage fonction du poids et de l’AMH
Déterminée par calculateur et fixe
Cible entre 8 et 14 ovocytes



: In view of its equivalence and safety profile, 
corifollitropin alfa in combination with daily GnRH
antagonist seems to be an alternative for 
daily rFSH injections in normal 
responder patients undergoing ovarian 
stimulation in IVF/ICSI treatment cycles



Follitropin delta est la première FSH 
recombinante humaine dérivée d’une lignée

cellulaire humaine

q European Commission marketing authorisation of REKOVELLE® (follitropin 
delta) – 12 December, 2016

Glycosylation pattern that is more 
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terms of E2 levels (Supplementary data, Fig. S5) and total dose of gon-
adotrophins administered (Supplementary data, Fig. S6).

To further analyse the association between variables involved in
increased progesterone levels, multivariate logistic regression was per-
formed. Increases in daily FSH dose, number of oocytes collected and
E2 values on the day of hCG administration were all associated with
increased progesterone levels (P , 0.0001 for all; Table III). The

correlation between serum progesterone levels on the day of hCG
administration and daily FSH dose was also determined, and a
significant positive correlation was found (P , 0.001; Supplementary
data, Fig. S7). Patients with progesterone levels !1.5 ng/ml had a
significantly lower incidence of ovarian hyperstimulation syndrome
compared with patients with progesterone levels .1.5 ng/ml (4.6
versus 13.7%; P , 0.0001).

Figure 1 Relationship between ongoing pregnancy rate and increasing serum progesterone levels in the overall study population (A) and in patients
using GnRH agonists (B) or antagonists (C).
*P , 0.05 for comparison with previous progesterone level interval; †trend analysed using Mantel–Haenszel test. Data are expressed as ongoing pregnancy rates (95% CI)
for each of the serum progesterone levels; P, progesterone; hCG, human chorionic gonadotrophin; GnRH, gonadotrophin-releasing hormone.
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are of more clinical relevance, since live birth delivery was the evaluated
outcome.

The exact mechanisms that cause this P increase (still often misleading-
ly referred to as ‘premature luteinization’) remain a largely debated topic
amongst researchers (Venetis et al., 2007; Bosch et al., 2010; Al-Azemi
et al., 2012). Some believe that the excessive ovarian steroidogenic activ-
ity resulting from the stimulation of multiple follicles with exogenous FSH
is the main source of late follicular P (Bosch et al., 2010; Elnashar, 2010).
Nonetheless, alternative causes, namely increased LH production or
an altered LH receptor sensitivity have been postulated for specific

populations such as low responders (Fanchin et al., 1997a,b; Younis
et al., 1998, 2001; Elnashar, 2010; Kilicdag et al., 2010; Bosch, 2011;
Younis, 2011). In our study, patients with high P levels were younger
(0.8 years), had a higher consumption of exogenous FSH, had more
COC recovered and had higher E2 levels on the day of hCG administra-
tion (Table II). However, even after controlling for these factors, the live
birth rates of the patients with high P levels remained significantly lower
compared with the normal P group (Table II).

We found no significant difference with regard to oocyte maturation
or fertilization rates amongst the high and normal P level groups. Previous

Figure 1 Crude (A) and adjusted (B) live birth delivery rates according to serum P levels on the day of hCG administration. Data are presented in per-
centage (95% CI), adjusted for patient age, number of COC retrieved, serum E2 level on the day of hCG administration, total dose of exogenous FSH admi-
nistered, number of embryos transferred and stage of embryo development on the day of embryo transfer; P, progesterone; hCG, human chorionic
gonadotrophin; CI, confidence interval; COC, cumulus–oocyte complexes; E2, estradiol; FSH, follicle-stimulating hormone.

Figure 2 Forest plot of crude (A) and adjusted (B) live birth rates according to serum P level on the day of hCG administration. Data are presented in OR
(95% CI) of the comparison of the odds between each of the P levels with the highest P interval (.1.5 ng/ml), adjusted for patient age, number of COC
retrieved, serum E2 level on the day of hCG administration, total dose of exogenous FSH administered, number of embryos transferred and stage of embryo
development on the day of embryo transfer; *P , 0.05; P, progesterone; OR, odds ratio; CI, confidence interval; COC, cumulus–oocyte complexes; hCG,
human chorionic gonadotrophin; E2, estradiol; FSH, follicle-stimulating hormone.

Low and high P levels reduce live birth after IVF 1701
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Figure 5. GnRH agonist versus HCG for oocyte maturation triggering, outcome: 1.2 OHSS incidence per
women randomly assigned.

1.3.2 Donor-recipient cycles

We found evidence of a lower incidence of OHSS in the GnRH
agonist group than in the HCG group (OR 0.05, 95% CI 0.01 to
0.28; three RCTs, 374 women, I! = 0%) (Analysis 1.3; Figure 5).
1.4 Incidence of OHSS in autologous cycles: subgroup analysis
on luteal support approach
The subgroup analysis based on luteal phase support methods
used in the included studies found no evidence of a difference
in OHSS rates between trials that used luteal phase support with
LH activity and trials that used luteal phase support without LH
activity (test for subgroup differences: Chi! = 3.39, df = 1 (P
value 0.07), I! = 71%). No evidence was found of a difference
between GnRH agonist and HCG groups among women who
had luteal phase support with LH activity (OR 0.47, 95% CI 0.11
to 2.09; I2 = 25%, five RCTs), but the OHSS rate was lower in

the GnRH agonist group among women who had luteal phase
support without LH activity (OR 0.04, 95% CI 0.01 to 0.34; I2

= 0%) (Analysis 1.4).

Secondary outcomes

1.5 Ongoing pregnancy rate per woman randomised

1.5.1 Fresh autologous cycles

GnRH agonist trigger was associated with a lower ongoing preg-
nancy rate when compared with HCG (OR 0.70, 95% CI 0.54
to 0.91; 11 RCTs, 1198 women, I! = 54%, moderate-quality evi-
dence) (Analysis 1.5; Figure 6).

17Gonadotropin-releasing hormone agonist versus HCG for oocyte triggering in antagonist-assisted reproductive technology (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



OPINION

An OHSS-Free Clinic by segmentation
of IVF treatment
Paul Devroey*, Nikolaos P. Polyzos, and Christophe Blockeel
Centre for Reproductive Medicine, UZ Brussel, Laarbeeklaan 101, 1090 Brussels, Belgium

*Correspondence address. Tel: +32-477-380889; Fax: +32-2-477-6649; E-mail: paul.devroey@uzbrussel.be

abstract: Published data indicate a significant increase in ovarian hyperstimulation syndrome globally. The occurrence of approximately
three maternal deaths per 100 000 stimulated women has been reported, and extrapolation of these figures to a global situation would give
an impressive number. The syndrome can be erased by applying ovarian stimulation using the combination of GnRH antagonist with GnRH
agonist to trigger ovulation. In this case, the strategy is to freeze all of the oocytes or embryos for later use.

Key words: ovarian stimulation / OHSS / vitrification / GnRH antagonist / GnRH agonist

Introduction
Ovarian hyperstimulation syndrome (OHSS) is an iatrogenic compli-
cation of ovarian stimulation. Regarding moderate cases, the disorder
has an incidence of !5% (Delvigne, 2009). The incidence of the cases
requiring hospitalization is up to 2% (Papanikolaou et al., 2005).

Given its relatively low incidence among the patient population
undergoing ovarian stimulation, one could speculate that the impact
of the syndrome may not be so important. Nonetheless, a more
detailed analysis of the current literature demonstrates that the situ-
ation is actually very different.

Firstly, while the reported incidence of OHSS requiring hospitaliz-
ation is !2%, several reports indicate an increase in the incidence
of severe forms of the syndrome and in the proportion of patients
hospitalized (Abramov et al., 1999; Cunha-Filho et al., 2003). In
addition, published data support a statistically significant increase in
pregnancy-related complications among IVF pregnancies in women
who suffered from OHSS compared with IVF controls (Abramov
et al., 1998; Courbiere et al., 2011). However, the most devastating
consequence of OHSS is that it may be a serious threat to the
patients’ life. One could hypothesize that a lethal outcome may be
sporadic (Semba et al., 2000; Fineschi et al., 2006). However,
results from reports regarding maternal mortality rates due to
OHSS in the Netherlands and the UK demonstrate an incidence of
!3 deaths per 100 000 IVF cycles performed (Confidential Enquiry
into Maternal and Child Health, 2007; Braat et al., 2010).

Those figures are worrisome if one considers that the reported
annual number of IVF/ICSI cycles among 32 European countries
was more than 450 000 in 2006 and that the number of cycles in
the USA almost reached 150 000 in 2008 (Centre for Disease
Control and Prevention, 2008; de Mouzon et al., 2010). Therefore
with such numbers of cycles and the rapid expansion of assisted

reproduction treatments (ARTs), the total number of maternal
deaths related to OHSS worldwide may be far greater than initially
expected. Furthermore, the fact that linkage of IVF and maternal
deaths is not allowed by the Human Fertilization and Embryology
Act, and that women may not even disclose ART to maternity services
suggest that the incidence may even be underestimated (Bewley et al.,
2011).

Taking into account the reports regarding mortality rates related to
OHSS and the rapid increase in the number of IVF/ICSI cycles over
the years, one would consider that the loss of a substantial number
of women yearly worldwide is almost unacceptable. It seems that
the introduction of OHSS-Free Clinics cannot be postponed
(Devroey and Adriaensen, 2011).

The use of the GnRH antagonist
protocol
Improving the patients’ welfare starts by optimization of the ovarian
stimulation protocol, in order to minimize the patients’ burden, the
risks and the psychological stress (Devroey et al., 2009).

Besides the inhibition of the premature LH surge, GnRH antagonists
are associated with less side-effects in comparison with the GnRH
agonists (Lambalk et al., 2006). Their patient-friendly profile is attribu-
ted to their different mode of pharmacological action on the pituitary
(Reissmann et al., 2000). The antagonistic analogue has an immediate
action and thus can be administered only when there is a need for sup-
pressing the LH surge, resulting in a much shorter duration of stimu-
lation and absence of side-effects caused by profound
hypoestrogenaemia (Borm and Mannaerts, 2000; Fluker et al.,
2001). There appears to be no clinically significant difference in
terms of live birth rates between GnRH antagonists and agonists:

& The Author 2011. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oup.com
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two meta-analyses comparing the two classes of GnRH analogue have
calculated almost identical odds ratios (0.82 and 0.86) for the prob-
ability of live birth, although the difference compared with GnRH ago-
nists was statistically significant in one analysis (Al-Inany et al., 2006)
and not in another (Kolibianakis et al., 2006). The difference is unlikely
to be of clinical significance (Devroey et al., 2009). A very recent
meta-analysis by Al-Inany could not demonstrate any evidence of a
difference in live birth rates between the use of GnRH antagonists
compared with long GnRH agonist protocols (Al-Inany et al., 2011).

Importantly, the majority of trials clearly support that GnRH antag-
onists result in a significantly lower incidence of OHSS compared with
GnRH agonists (Tarlatzis and Kolibianakis, 2007).

Ovulation triggering
Even though GnRH antagonist therapy is associated with a significant
reduction in the occurrence of severe OHSS, the syndrome cannot
be excluded when ovulation has been triggered with hCG. Although
hCG has been the gold standard for ovulation triggering for
decades, due to its long half-life with levels remaining elevated even
after 6 days of administration, it is responsible for an increased inci-
dence of OHSS (Gonen et al., 1990). Several trials have been per-
formed to test the effect of triggering ovulation with different doses
of urinary hCG (Abdalla et al., 1987; Wikland et al., 1995; Kolibianakis
et al., 2007). Triggering with 5000 or 10 000 IU appears to be effective
as far as oocyte recovery is concerned. However, both dosing sche-
dules may lead to severe OHSS (Kolibianakis et al., 2007). Also it
appears that the hCG serum concentration on the day of hCG admin-
istration is a determining factor of OHSS incidence (Shapiro et al.,
2005).

The utilization of GnRH agonist for triggering ovulation in antagonist
cycles has been a breakthrough in the elimination of OHSS (Itskovitz
et al., 1991; Shalev et al., 1994). It was clearly demonstrated that trig-
gering final oocyte maturation with GnRH agonist is an effective
alternative to hCG for inducing follicular maturation with the potential
benefit of preventing OHSS (Segal and Casper, 1992). Following this
trial, a significant amount of information has been published regarding
agonist triggering in IVF cycles with data from randomized trials clearly
indicating that the incidence of OHSS in GnRH antagonist cycles is
!0% when triggered with a GnRH agonist. This model has been
tested in oocyte donors (Melo et al., 2009).

However, even from the first published reports regarding agonist
triggering, the possibility of a luteal phase defect in cycles triggered
with a GnRH agonist has been mentioned (Segal and Casper, 1992).
In the first randomized controlled trials comparing GnRH agonist trig-
gering and hCG administration, the pregnancy rates were significantly
decreased in the agonist triggered condition (Humaidan et al., 2005;
Kolibianakis et al., 2006). GnRH agonist triggering has a combined
negative effect on the function of the corpus luteum and on the func-
tion of the endometrium (Humaidan et al., 2005, 2009). Although
more research is needed, GnRH agonist triggering, followed by
rescue of the luteal phase has gained a lot of interest. The use of inten-
sive luteal phase support in the form of intramuscular progesterone
combined with estradiol (E2) patches has been proved to overcome
the luteal phase defect in two recent randomized controlled trials
(Engmann et al., 2008; Diluigi et al., 2010). The approach of using
1500 units of hCG at oocyte retrieval has also been shown to

correct the luteal phase and pregnancy rates have been normalized
in the GnRH antagonist and GnRH agonist combination cycles
(Humaidan et al., 2006, 2010). Eventually, luteal phase supplemen-
tation with low-dose hCG has to be fine tuned in additional random-
ized trials, possibly with a dual administrations of hCG. Further
research into the protocols for luteal phase supplementation after
GnRH agonist triggering may result in the identification of the most
optimal protocol, eliminating any potential difference in pregnancy
rates. This would allow agonist triggering and fresh embryo replace-
ment to become a standard of care for infertile patients.

Cryopreservation of oocytes
and embryos
An alternative approach to luteal phase rescues in GnRH antagonist
and GnRH agonist combination stimulation cycles is a freeze-all
strategy.

Oocyte cryopreservation
Oocyte cryopreservation may be the best current option for patients
with increased risk for OHSS. The excellent oocyte survival rates after
oocyte vitrification justifies the use of oocyte cryopreservation as a
routine approach (Kuwayama et al., 2005; Cobo et al., 2008; Nagy
et al., 2009). A large randomized trial has shown that in oocyte
donation programmes, vitrified oocytes after warming result in preg-
nancy rates comparable to those of fresh oocytes, and therefore it
is a valuable modality (Cobo et al., 2010). These results are further
enhanced by the conclusions of a recent non-inferiority randomized
trial, which clearly supports that fertilization, embryo development
and ongoing pregnancy rates after ICSI are comparable when using
fresh or vitrified oocytes (Rienzi et al., 2010). Moreover, in a recent
publication, pregnancy rates as high as 80% after oocyte vitrification
have been reported (Kim et al., 2010).

Vitrification of oocytes in patients at risk of OHSS has been tested in
an observational trial in which ovulation triggering was performed with
a GnRH agonist. The results have clearly demonstrated that oocyte
vitrification not only decreased the risk for OHSS but also resulted
in significantly higher pregnancy rates compared with coasting in
patients at risk of OHSS (Herrero et al., 2011).

Some may undeniably argue that oocyte cryopreservation is super-
fluous, given the rapid progress made in embryo cryopreservation and
the increases in the pregnancy rates related to frozen embryo trans-
fers. However, oocyte freezing is also an option for couples who do
not desire embryo cryopreservation. A trial regarding the expectations
and perceptions of frozen embryo holders revealed that many couples
are concerned about frozen embryo disposition for ethical reasons
(Nachtigall et al., 2010). Since ethical concerns regarding embryo cryo-
preservation have been raised, in the end, oocyte freezing may be a
more attractive and realistic alternative for certain groups of society
(Heng, 2007).

Embryo cryopreservation
Established for several years, cryopreservation of all embryos after
GnRH agonist triggering is a safe alternative for patients at risk for
OHSS. A prospective cohort trial has shown that treating patients at
risk of severe OHSS with an antagonist protocol, where ovulation

2594 Devroey et al.
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research into the protocols for luteal phase supplementation after
GnRH agonist triggering may result in the identification of the most
optimal protocol, eliminating any potential difference in pregnancy
rates. This would allow agonist triggering and fresh embryo replace-
ment to become a standard of care for infertile patients.

Cryopreservation of oocytes
and embryos
An alternative approach to luteal phase rescues in GnRH antagonist
and GnRH agonist combination stimulation cycles is a freeze-all
strategy.

Oocyte cryopreservation
Oocyte cryopreservation may be the best current option for patients
with increased risk for OHSS. The excellent oocyte survival rates after
oocyte vitrification justifies the use of oocyte cryopreservation as a
routine approach (Kuwayama et al., 2005; Cobo et al., 2008; Nagy
et al., 2009). A large randomized trial has shown that in oocyte
donation programmes, vitrified oocytes after warming result in preg-
nancy rates comparable to those of fresh oocytes, and therefore it
is a valuable modality (Cobo et al., 2010). These results are further
enhanced by the conclusions of a recent non-inferiority randomized
trial, which clearly supports that fertilization, embryo development
and ongoing pregnancy rates after ICSI are comparable when using
fresh or vitrified oocytes (Rienzi et al., 2010). Moreover, in a recent
publication, pregnancy rates as high as 80% after oocyte vitrification
have been reported (Kim et al., 2010).

Vitrification of oocytes in patients at risk of OHSS has been tested in
an observational trial in which ovulation triggering was performed with
a GnRH agonist. The results have clearly demonstrated that oocyte
vitrification not only decreased the risk for OHSS but also resulted
in significantly higher pregnancy rates compared with coasting in
patients at risk of OHSS (Herrero et al., 2011).

Some may undeniably argue that oocyte cryopreservation is super-
fluous, given the rapid progress made in embryo cryopreservation and
the increases in the pregnancy rates related to frozen embryo trans-
fers. However, oocyte freezing is also an option for couples who do
not desire embryo cryopreservation. A trial regarding the expectations
and perceptions of frozen embryo holders revealed that many couples
are concerned about frozen embryo disposition for ethical reasons
(Nachtigall et al., 2010). Since ethical concerns regarding embryo cryo-
preservation have been raised, in the end, oocyte freezing may be a
more attractive and realistic alternative for certain groups of society
(Heng, 2007).

Embryo cryopreservation
Established for several years, cryopreservation of all embryos after
GnRH agonist triggering is a safe alternative for patients at risk for
OHSS. A prospective cohort trial has shown that treating patients at
risk of severe OHSS with an antagonist protocol, where ovulation

2594 Devroey et al.
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Ce qui est sur pour les cycles frais !!

VI. Sequelae of Ovarian Stimulation

A. Effects on corpus luteum function

From the first attempts at IVF in the early 1970s, it was clear
that ovarian stimulation with hMG disrupted the luteal
phase (198). Initial studies in the United States in 1983 con-
cerning hMG-stimulated IVF cycles also confirmed the oc-
currence of an abnormal luteal phase in IVF cycles with
characteristic features of elevated P levels during the early
luteal phase along with a significantly reduced luteal phase
length (381) (Fig. 5).

With the adoption of GnRH agonist cotreatment for the
prevention of a premature rise in LH, it became apparent that
recovery of the pituitary from down-regulation during the
luteal phase was slow (resulting in a lack of support of the
corpus luteum by endogenous LH (241, 313, 314). It was
observed shortly thereafter that the corpus luteum could be
rescued by the administration of hCG (382–384), and this
treatment modality became the standard of care for luteal
support during the late 1980s. A meta-analysis combining
results from 18 randomized trials showed increased IVF
pregnancy rates with hCG supplementation (385). However,
5% of hCG-supplemented patients developed OHSS. Be-
cause of this association between hCG and OHSS (386), luteal
phase hCG support has been largely replaced over the years
by luteal phase P supplementation (387).

Attempts to secure pituitary recovery during the luteal
phase by the early follicular phase cessation of GnRH agonist
cotreatment (314, 317, 388) failed, presumably due to the fact
that other mechanisms are also involved in suppression of
pituitary function during the luteal phase. Because of the
rapid recovery of pituitary gonadotropin release after dis-
continuation of GnRH antagonist (31, 389), it has been spec-
ulated that luteal phase supplementation may not be re-
quired after the late follicular phase administration of GnRH
antagonist (390). However, various studies in IVF applying
GnRH antagonist cotreatment have now clearly shown that
luteolysis is also initiated prematurely, resulting in a signif-

icant reduction in the length of the luteal phase along with
greatly compromised chances for pregnancy (391–394).
Other mechanisms may explain the nonphysiological endo-
crine milieu observed when this regimen is employed (Table
2). The hCG administered for inducing the final stages of
oocyte maturation has a much longer half-life than native LH
(395). Multiple corpora lutea resulting from multiple dom-
inant follicle development during ovarian stimulation are
supported by the profound luteotropic activity of the mid-
cycle hCG bolus. Supraphysiological serum P or E2 concen-
trations in the early luteal phase may elicit a more profound
suppression of pituitary LH and FSH secretion than occurs
in the natural cycle (2, 396, 397).

Recently, more detailed studies have confirmed that early-
and midluteal phase LH levels remained suppressed after
the follicular phase administration of GnRH antagonist (394,
398). Luteolysis has been found to be advanced in the non-
supplemented luteal phase, whether final oocyte maturation
is induced with recLH, rechCG, or LHRH agonist in GnRH
antagonist cycles (394). These findings are consistent with
studies of ovarian stimulation in monkeys and in humans
showing that P levels decline in the luteal phase in associ-
ation with the fall in circulating hCG (317, 399). There is
increasing evidence that the short luteal phase after ovarian
stimulation is therefore due to the decay in hCG levels ad-
ministered at midcycle and the continued potent feedback
suppression of pituitary LH secretion by the supraphysi-
ological serum levels of E2 and P. The clinical consequence
is that all cycles undergoing superovulation require luteal
supplementation (2, 400).

1. Luteal support. Luteal phase length can be restored by 1)
stimulating the corpora lutea with hCG (luteal phase sup-
port), or 2) supplementing the luteal phase with steroids,
such as estrogen and P (luteal phase supplementation). Re-
cent preliminary observations suggest that corpus luteum
function can also be maintained by small repeated doses of
GnRH agonist (401).

hCG can be administered during the luteal phase in doses
of 1,500/2,500 IU at d 3, 6, and 9 after inducing ovulation, or
1,500 U on alternate days (402). In the case of luteal phase
supplementation, P is administered at different dosages such
as 25 and 50 mg daily im. Micronized P can also be admin-
istered intravaginally at a dose ranging from 300 to 600 mg
daily or as a vaginal gel at a dose of 90 mg daily (403). Oral
estrogen can be added in case P is used (404).

Approximately 30 randomized controlled trials have been
published to compare the different drugs used for luteal

FIG. 5. Schematic representation of changes in luteal phase length
and endocrine profile induced by ovarian hyperstimulation for IVF.
[Published with permission from H. W. Jones: Hum Reprod 11(Suppl
1):7–24, 1996 (381). © The European Society of Human Reproduction
and Embryology. Reproduced by permission of Oxford University
Press/Human Reproduction.]

TABLE 2. Possible mechanisms underlying the abnormal luteal
phase after ovarian stimulation for IVF

Mechanisms

Slow recovery from pituitary down-regulation by GnRH agonists
Exaggerated ovarian feedback in response to stimulation on

hypothalamic-pituitary function
Direct effect at pituitary of hCG bolus given to trigger final oocyte

maturation
Removal of large quantities of granulosa cells during retrieval of

cumulus-oocyte complexes
Negative feedback by high early luteal phase sex steroid levels at

pituitary

184 Endocrine Reviews, April 2006, 27(2):170–207 Macklon et al. • Ovarian Stimulation for IVF
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between treatment groups on every cycle. The likelihood of
clinical pregnancy per cycle was increased with P use (OR
1.20, 95% CI 1.10–2.04). Moderate heterogeneity was sug-
gested by the results of the Q test (Q ! 4.7, P! .15) and the
I2 index (I2 value ! 42%, 95% CI 0–90%). In the same sensi-
tivity analysis, the likelihood of live birth per cycle was
increased with P use (OR 1.93, 95% CI 1.08–3.45). Minimal
heterogeneity was suggested by the results of the Q test (Q
! 1.4, P! .23) and the I2 index (I2 value ! 29%).

In !xed-effect models performed as secondary sensitivity
analyses, similar point estimates, interval estimates, and P
values were observed.

DISCUSSION
The role of exogenous P support in the luteal phase of IUI cy-
cles has been controversial. Luteal phase dysfunction is asso-
ciated with inadequate production of P resulting in
endometrial developmental failure or asynchronicity between
the embryo and endometrium, essential in both implantation
andmaintenance of early pregnancy (5, 15). Progesterone and
hCG have been studied to improve luteal phase support in IUI
cycles. However, P may be the preferred choice due to the
increased risk of ovarian hyperstimulation syndrome
(OHSS) with hCG (16). The results of this meta-analysis
demonstrate an overall bene!t to the use of P support in the
luteal phase of IUI cycles. These !ndings persisted in multiple

sensitivity analysis controlling for different units of analysis
and potential bias. In subgroup analysis, the bene!t of P
luteal support was found to only occur in cycles where ovula-
tion induction was achieved with exogenous gonadotropins
and not in cycles with CC.

There is biological plausibility and clinical evidence to
suggest that exogenous gonadotropins and CC may have
differing effects on endogenous luteal phase function. The ef-
fect of exogenous gonadotropins directly on the ovaries leads
to increased serum E2 and negative feedback on the
hypothalamic-pituitary-ovarian axis (17, 18). This
ultimately may lead to aberrant LH pulsitility and P
secretion from the CL (19, 20). This feedback loop has been
proposed as a mechanism of luteal phase dysfunction in
gonadotropin-stimulated cycles (18, 21–23). Luteal phase
de!ciency may occur in 12%–20% of gonadotropin cycles
(3, 24) and is consistent with Erdem et al. (6) reporting a
decreased mean luteal length of 11 days in non-P supported
gonadotropin cycles. These studies provide evidence that
the luteal phase may be compromised in gonadotropin ovula-
tion induction cycles and the results of this meta-analysis and
the included randomized controlled trials suggest that sup-
porting the luteal phase with exogenous P increases clinical
pregnancy and live birth (5–7).

Compared with the decrease in luteal LH concentrations
in gonadotropin cycles, CC increases LH levels (25), even if

FIGURE 2

Forrest plot of clinical pregnancy in subgroup analysis based on method of ovulation induction. (A) gonadotropins; (B) clomiphene citrate; (C)
clomiphene citrate " gonadotropins. CI ! con!dence interval.
Hill. Progesterone luteal support for IUIs. Fertil Steril 2013.
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Quelle progestérone et quelle durée 
pour le soutien de la phase lutéale en 

FIV ?

Question:
If you support the luteal phase, when do you start the regimen you are using?

In most of the treated cycles Progesterone was started on the day of egg collection. 15% support the luteal phase from the time of
embryo transfer.

 

Question:
Which agent/route is your treatment of choice to support the luteal phase

In almost two-thirds (77%) of cycles reported, vaginal progesterone alone is used for luteal phase support (LPS), In another 17% of
cycles, combination of vaginal progesterone with IM progesterone or oral progesterone is being used. As a single agent, IM
progesterone is used in 5% of cycles. Human chorionic gonadotropin, as a single agent for LPS is not being used at all.

 

Question:
If you use vaginal progesterone, which formulation do you use?

RESULTS - An updated survey on the use of progesterone for lu... https://ivf-worldwide.com/survey/an-updated-survey-on-the-use-...

2 sur 4 15/04/2018 à 17:05

The most commonly used vaginal progesterone is vaginal tablets which is used in 45% of cycles. Vaginal gel is used in 25% of cycles
and suppositories 14%. A combination of vaginal preparations is used in 14% of cycles.

 

Question
How long so you continue progesterone sepplementation of the patient concieved?

In 15% of cases where the patient conceives, progesterone is administered until pregnancy is confirmed. In 13% progesterone is
administered until fetal heartbeat. In 44% of cases progesterone is administered until 8-10 weeks of gestation and in 28% it is given up
to 12 weeks or more.

A comparison between the previous survey on progesterone support performed 2 years ago, and the current survey

The web-based questionnaire entitled ‘Progesterone support in IVF’ was posted on the IVF-Worldwide website on 20 August 2009 and
was open for data entry until 5 September 2009.
Eighty-four IVF treatment centers from 35 countries, representing a total of 51,155 IVF cycles per year, completed the survey.
There is a major change in clinical use of agents or luteal support. hCG is now out of use. The use of IM progesterone declined
significantly. There is an increase in the use of vaginal progesterone, and if the patients conceived the use of progesterone is now being
shortened.

No. of cycles 284,600 No. of cycles 51,155

  Current study (June 2012) Previous study (September 2009)

Use of vaginal progesterone only 71.8% 64%

Use of IM progesterone only 5% 13%

Use of Oral progesterone only 0.5% 2%

Use of combined drugs 17.3% 16%

Use of hCG only 0% 5%

Duration of use if the patient conceived 12 weeks – 28% 10-12 weeks – 67%

The shift in the clinical practice of progesterone is approaching the E.B.M. published in the field

 

CME Congresses IVF Worldwide Surveys

NEW:
A survey on luteal-phase progesterone support

RESULTS - An updated survey on the use of progesterone for lu... file:///Users/anneguivarch/Desktop/RESULTS - An updated surv...

3 sur 5 06/09/2018 à 14:45

IVF worldwide survey 2012



Pénibilité de la progestérone vaginale 
et de sa durée !

and after the sensitivity analysis (P = 0.74; RR: 1.01; 95% CI:
0.96–1.06) were not significantly different.

Discussion
Although there is no firm evidence to support the continu-
ation of LPS until the 10th to 12th week of gestation, this
practice is used in the majority of IVF cycles worldwide [8].
This review compared the effects of early cessation with
continuation of P supplementation for luteal phase support
in pregnant women after IVF/ICSI, focusing on the live
birth, ongoing pregnancy and miscarriage rates. The
pooled results showed no significant differences in LBR
between groups in which P supplementation was stopped
on the day of a positive !-hCG test or for whom P supple-
mentation was continued up to the 6th to 7th week of ges-
tation. Similarly, the miscarriage and ongoing pregnancy
rates were not affected by the duration of P administration.
Because there was statistical heterogeneity in the studies
analysed for OPR, we performed a subgroup analysis and a
sensitivity analysis. The results of the subgroup analysis
were in accordance with the above results. The findings
were also stable after the sensitivity analysis, which
excluded one study [17] in which odd or even patient birth
years were used for patient allocation. Based on this
analysis, we find no convincing evidence to support the
routine use of P supplementation during early pregnancy
in women undergoing IVF/ICSI. It is possible that the
establishment of a pregnancy and rescue of the corpus
luteum via trophoblastic hCG may make up for the

possible luteal phase defect caused by the stimulated
IVF cycles.
Most of the studies included in this review described

their methods of sequence generation and allocation
concealing. However, none of the studies mentioned
blinding. Keeping trial participants, personnel, or assessors
blinded to the assigned intervention might reduce the
influence of subjective psychological factors on pregnancy
outcomes, an important aspect of RCTs. However, owing
to the nature of current LPS studies, absolute double
blinding is often not practical, as it is not possible to blind
the participants. None of the studies explicitly mentioned
blinding of personnel or outcome assessors. Nevertheless,
it is unlikely that pregnancy outcomes such as live birth,
miscarriage or ongoing pregnancy can be affected by
detection bias. In future studies, proper blinding protocols
using a double-dummy design should be implemented,
and a placebo control group should be established.
Due to the small number of studies that met the inclu-

sion criteria and the different clinical characteristics of
the participants, it was impossible to conduct meaningful
subgroup analyses based on the initiation of P supplemen-
tation, the GnRH analogue used for luteinising hormone
surge inhibition, or the type or dose of P administration.
These analyses might become practical upon the accumu-
lation of further studies. We were only able to analyse
studies according to the different timing of randomisa-
tion, a potential source of clinical heterogeneity; here, we
pooled the data from studies with similar enrolment

Figure 4 Live birth rate of women who underwent early P cessation versus P continuation after IVF/ICSI.

Figure 5 Miscarriage rate of women who underwent early P cessation versus P continuation after IVF/ICSI.

Liu et al. Reproductive Biology and Endocrinology 2012, 10:107 Page 6 of 8
http://www.rbej.com/content/10/1/107

Liu et al RBEJ 2012



Y a t’il une place pour autre 
progestérone ?

RESEARCH ARTICLE
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Abstract
Objective
To summarize efficacy and safety data on a new progesterone compound which is available
for subcutaneous administration as compared to vaginally administered progesterone for
luteal phase support in patients undergoing IVF treatment.

Design
Data from two randomized phase III trials (07EU/Prg06 and 07USA/Prg05) performed
according to GCP standards with a total sample size of 1435 per-protocol patients were
meta-analyzed on an individual patient data level.

Setting
University affiliated reproductive medicine unit.

Patients
Subcutaneous progesterone was administered to a total of 714 subjects and vaginal pro-
gesterone was administered to a total of 721 subjects who underwent fresh embryo transfer
after ovarian stimulation followed by IVF or ICSI. The subjects were between 18 and 42
years old and had a BMI <30kg/m2.

Interventions
Subcutaneous progesterone 25mg daily vs. either progesterone vaginal gel 90mg daily (07EU/
Prg06) or 100mg intravaginal twice a day (07USA/Prg05) for luteal phase support in IVF patients.

Main outcomemeasures
Ongoing pregnancy rate beyond 10 gestational weeks, live birth rate and OHSS risk.
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A Phase III randomized controlled trial
comparing the ef!cacy, safety and
tolerability of oral dydrogesterone
versus micronized vaginal
progesterone for luteal support
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STUDY QUESTION: Is oral dydrogesterone 30 mg daily (10 mg three times daily [TID]) non-inferior to micronized vaginal progesterone
(MVP) 600 mg daily (200 mg TID) for luteal support in in vitro fertilization (IVF), assessed by the presence of fetal heartbeats determined by
transvaginal ultrasound at 12 weeks of gestation?

SUMMARY ANSWER: Non-inferiority of oral dydrogesterone versus MVP was demonstrated at 12 weeks of gestation, with a difference
in pregnancy rate and an associated con!dence interval (CI) that were both within the non-inferiority margin.

WHAT IS KNOWN ALREADY: MVP is routinely used in most clinics for luteal support in IVF, but it is associated with side effects, such
as vaginal irritation and discharge, as well as poor patient acceptance. Dydrogesterone may be an alternative treatment due to its patient-
friendly oral administration.

STUDY DESIGN, SIZE, DURATION: Lotus I was an international Phase III randomized controlled trial, performed across 38 sites, from
August 2013 to March 2016. Subjects were premenopausal women (>18 to <42 years of age; body mass index (BMI) !18 to "30 kg/m2)
with a documented history of infertility who were planning to undergo IVF. A centralized electronic system was used for randomization, and
the study investigators, sponsor’s study team, and subjects remained blinded throughout the study.

PARTICIPANTS/MATERIALS, SETTING, METHODS: In total, 1031 subjects were randomized to receive either oral dydrogester-
one (n = 520) or MVP (n = 511). Luteal support was started on the day of oocyte retrieval and continued until 12 weeks of gestation (Week
10), if a positive pregnancy test was obtained at 2 weeks after embryo transfer.

MAIN RESULTS AND THE ROLE OF CHANCE: In the full analysis set (FAS), 497 and 477 subjects in the oral dydrogesterone and
MVP groups, respectively, had an embryo transfer. Non-inferiority of oral dydrogesterone was demonstrated, with pregnancy rates at 12
weeks of gestation of 37.6% and 33.1% in the oral dydrogesterone and MVP treatment groups, respectively (difference 4.7%; 95% CI: #1.2–
10.6%). Live birth rates of 34.6% (172 mothers with 213 newborns) and 29.8% (142 mothers with 158 newborns) were obtained in the
dydrogesterone and MVP groups, respectively (difference 4.9%; 95% CI: #0.8–10.7%). Oral dydrogesterone was well tolerated and had a
similar safety pro!le to MVP.

© The Author 2017. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits
non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com
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than !10%. From these results, the number of subjects needed to
treat (NNT) with oral dydrogesterone to obtain a bene!t versus MVP
would be 22 (95% CI for absolute risk reduction of NNT [bene!t] 9.4
to NNT [harm] 83). The primary analysis was adjusted for country
and age (as pre-speci!ed in the protocol). For these pre-speci!ed

factors, subgroup analyses were conducted and there was no relevant
difference of effects observed between the different levels of the factor
(no interaction between the factors country or age group and treat-
ment). In the FAS, live birth rates of 34.6% (172 mothers with 213
newborns) and 29.9% (142 mothers with 158 newborns) were

Outcome
% (n/N) Difference in

pregnancy rate
(Oral DYD–MVP)

95% CI
Oral DYD MVP

Pregnancy rate

4 weeks of gestation 

FAS

PPS 

47.1 (234/497)

47.2 (232/492)

45.5 (217/477)

45.5 (216/475)

1.7

1.8

–4.4–7.9

–4.4–8.0

8 weeks of gestation

FAS

PPS

39.6 (197/497)

39.6 (195/492)

35.4 (169/477)

35.6 (169/475)

4.3

4.1

–1.7–10.3

–1.9–10.1

12 weeks of gestation 

FAS

PPS

37.6 (187/497)

37.6 (185/492)

33.1 (158/477)

33.1 (157/475)

4.7

4.7

–1.2–10.6

–1.2–10.6

Live birth rate

FAS

PPS

34.6 (172/497)

34.6 (170/492)

29.8 (142/477)

29.9 (142/475)

4.9

4.7

–0.8–10.7

–1.1–10.5

Favors MVP Favors oral DYD

–15% –10% –5% 0% 5% 10% 15%

Non-inferiority
margin 

Figure 2 Pregnancy status post-treatment. Positive pregnancy rates at 4, 8 and 12 weeks of gestation, and the live birth rates are shown for both
the FAS and PPS. A non-inferiority margin of 10% was used, whereby the test drug is non-inferior if the lower bound of the 95% CI excludes a difference
greater than 10% in favor of the comparator.
CI, con!dence interval; DYD, dydrogesterone; FAS, full analysis sample; MVP, micronized vaginal progesterone; PPS, per protocol sample.

.............................................................................................................................................................................................

Table I Demographics and baseline characteristics (full analysis sample).

Oral DYD (n = 497) MVP (n= 477) All (N = 974)

Demographics

Mean age, years (SD) 32.5 (4.5) 32.5 (4.4) 32.5 (4.4)

Age category, n (%)

"35 years of age 352 (70.8) 348 (73.0) 700 (71.9)

>35 years of age 145 (29.2) 129 (27.0) 274 (28.1)

Race or ethnicity, n (%)

Caucasian 485 (97.6) 453 (95.0) 938 (96.3)

Black or African American 9 (1.8) 14 (2.9) 23 (2.4)

Asian 4 (0.8) 9 (1.9) 13 (1.3)

Other 0 (0.0) 2 (0.4) 2 (0.2)

Mean BMI, kg/m2 (SD) 23.3 (3.1)a 23.2 (3.1)b 23.2 (3.1)c

Prior treatment, n (%) 30 (6.0) 25 (5.2) 55 (5.6)

Note: Percentages are based on the number of subjects in the full analysis sample with data available. Body mass index (BMI) values were calculated from the following populations:
an = 496; bn = 476; cn = 972.
DYD, dydrogesterone; MVP, micronized vaginal progesterone; SD, standard deviation.

1023Oral dydrogesterone versus micronized vaginal progesterone
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Oral dydrogesterone for luteal phase
support in fresh in vitro fertilization
cycles: a new standard?
Georg Griesinger, M.D.,a Christophe Blockeel, M.D.,b and Herman Tournaye, M.D.b

a Department of Gynecological Endocrinology and Reproductive Medicine, University Hospital of Schleswig-Holstein,
Luebeck, Germany; and b Center for Reproductive Medicine, Universitair Ziekenhuis Brussel, Brussels, Belgium

Oral dydrogesterone has been used for luteal phase support on an empirical basis since the early days of in vitro fertilization (IVF) treat-
ment. Systematic comparisons of oral dydrogesterone with vaginal progesterone, so far considered to be the standard of care, started to
appear in the middle 2000s. Recently, a large, randomized, double-blind, double-dummy phase III trial on the use of daily 30 mg oral
dydrogesterone versus daily 600 mg micronized vaginal progesterone for LPS in IVF was published. This company-sponsored trial
con!rmed the ef!cacy !ndings from previous independent researchers and !rmly established the noninferiority of daily 30 mg oral
dydrogesterone for luteal phase support. Despite oral administration and !rst pass through the liver, dydrogesterone was as well toler-
ated as vaginal progesterone in safety analyses. Moreover, no new fetal safety concerns have arisen from that trial. Given the wide-
spread preference of women for an oral compound, dydrogesterone may well become the new standard for luteal phase support in
fresh embryo transfer IVF cycles. (Fertil Steril! 2018;109:756–62. "2018 by American Society for Reproductive Medicine.)
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Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/31037-25863.

DYDROGESTERONE:
BACKGROUND AND
PHARMACOLOGY
Dydrogesterone is a potent orally active
progesterone receptor agonist that was
developed in the 1950s and that has
been widely used since the 1960s for
menstrual disorders such as premen-
strual syndrome (1), cycle irregularity,
endometriosis (2), threatened miscar-
riage (3), and habitual miscarriage (4),
and for postmenopausal hormone ther-
apy (5). Unlike othermembers of thepro-
gestin family, dydrogesterone and its
main active metabolite, 20a-hydroxy-
dydrogesterone, do not have any clini-
cally relevant agonistic or antagonistic

activity on the androgen, estrogen, and
glucocorticoid receptors and only mild
antimineralocorticoid properties (6–8).
Safety concerns owing to receptor
cross-activation have precluded the use
of the majority of the progestins in
fertility treatment and pregnancy. Only
bioidentical progesterone, 17-hydroxy-
progesteronecaproate and dydrogester-
one are considered to be suf!ciently
safe for the developing fetus.

Interestingly, dydrogesterone has
only little effect on gonadotropin
release and therefore hardly interferes
with follicular growth and corpus lu-
teum formation and maintenance. At
clinically used doses (5–30 mg) (6),
ovulation is not suppressed in the hu-

man, although recently dydrogesterone
(20 mg/d) has been used as an alterna-
tive to chlormadinone acetate for pre-
venting premature LH surges in the
context of controlled ovarian stimula-
tion (COS) (9).

In contrast to natural progesterone,
dydrogesterone has good oral bio-
availabilty (!28%). The half-life of
dydrogesterone has been estimated to be
5–7 hours and the half-life of 20a-hy-
droxydydrogesterone to be 14–17 hours.
Prereceptor regulation of action happens
mostly by conversion of dydrogesterone
to its biologically active 20a-hydroxy-
metabolite by aldoketo reductase 1C1
(10), an enzyme that also converts pro-
gesterone to its less potent metabolite
20a-hydroxyprogesterone.

Dydrogesterone is currently not
available in the United States; it was
withdrawn from the market for com-
mercial reasons. Likewise, the product
was withdrawn from the United
Kingdom market in 2008 and from the
Australian market in 2011 for commer-
cial reasons. For the United States, dy-
drogesterone was registered in 1961
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Table III Reproductive outcome for women in the two RCTs.

>14 follicles RR 95% CI P-value "14 follicles RR 95% CI P-value

Group A: GnRHa
trigger 1 1.500 hCG

Group B:
hCG trigger

Group C: GnRHa
trigger 1 1.500 hCG 3 2

Group D: hCG
trigger

Patients, n 60 58 125 141

Rate of transfer, n (%) 52/60 (86.7) 57/58 (98.3) 0.88 [0.79–0.97] 0.02 110/125 (88.0) 116/141 (82.3) 1.06 [0.96–1.18] 0.18

Embryos transferred. mean (SD) 1.19 (0.40) 1.19 (0.40) 0.99 1.27 (0.45) 1.25 (0.43) 0.98

Positive hCG per embryo transfer, n (%) 25/52 (48.1) 21/57 (36.8) 1.30 [0.83–2.03] 0.23 47/110 (42.7) 41/116 (35.3) 1.20 [0.87–1.67] 0.25

Clinical pregnancy per patient, n (%) 21/60 (35.0) 17/58 (29.3) 1.19 [0.70–2.02] 0.51 43/125 (34.4) 40/141 (28.4) 1.21 [0.84–1.73] 0.28

Ongoing pregnancy per patient, n (%) 17/60 (28.3) 15/58 (25.9) 1.09 [0.60–1.98] 0.76 37/125 (29.6) 36/141 (25.5) 1.15 [0.78–1.71] 0.45

Implantation rate, n (%) 22/62 (35.5) 20/68 (29.4) 1.20 [0.73–1.98] 0.46 49/138 (35.5) 43/145 (29.7) 1.19 [0.85–1.67] 0.29

Early pregnancy loss, n (% of positive hCG) 4/25 (16.0) 4/21 (19.0) 0.84 [0.23–2.95] 0.78 4/47 (8.5) 1/41 (2.4) 3.48 [0.40–29.98] 0.25

OHSS rate, n (%) 0/60 (0) 2/58 (3.4) 0.24 2/125 (1.6) 0/141 (0) 0.22

RR, relative risk; CI, confidence interval; OHSS, ovarian hyperstimulation syndrome.
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Déclenchement par agoniste transfert 
frais modèle Européen

population Nb de cycles Taux de 
réussite

OHSS

Radesic 2011 >14 foll >11mm 
S8 S9

71 52,1% G/T
1 blasto

1

Illiodromiti
2013

>14 foll >12mm 
JHCG
AMH >
E2 >

275 41,8%G/cycle
1 blasto

2

Sehyan 2013 Nb foll > 12
E2 élevé

23 17,4%G/T 6

Guivarc’h 2013 >20 foll> 11
JHCG
E2>4000pg
Atcd OHSS

68 39,6%G/T 1



TRANSFERT D’EMBRYON 
DIFFÉRÉ.



Quel est le meilleur traitement pour 
transfert d’embryon différé?

summarized in Table II. Endometrial thickness was not significantly differ-
ent between the treatment groups (9 versus 8.9 mm, P ! 0.61). Overall
23.5% of treatment cycles were cancelled. Table III summarizes the
reasons for cancellation and the frequency of their occurrence. The
main reason for cancellation was insufficient embryo survival 62.2% of
cases followed by insufficient endometrial thickness in 17.8% and prema-
ture ovulation before hCG injection in 9.3% of cases. In AC-FET signifi-
cantly more cycles were cancelled compared with mNC-FET (see
Table III). The difference in cancellation rates can be ascribed mainly to
more cancellation due to insufficient endometrial thickness in AC-FET
(3 in mNC-FET (due to protocol violations) versus 37 in AC-FET, OR
13.9, 95% CI 4.4–46.7, P , 0.01). No serious adverse events were

reported. Subgroup-analyses showed no influence of hospital-related
factors.

Out of the 959 included patients, 252 (26.2%) completed the ques-
tionnaire concerning costs of treatment. Table IV presents the costs
incorporated in the cost-efficiency analyses including price per unit.
Analysis by Student’s t-test showed no significant difference in costs
per treatment entity (mNC-FET E617.50 per cycle versus AC-FET
E625.73, P ! 0.54). In only a small portion of patients (21.8%) partici-
pating in the survey, treatment resulted in pregnancy (55 out of 252
patients). While these numbers meant no robust calculations of
costs per pregnancy could be performed, the ICER was calculated.
The additional cost per 1% increment in pregnancy rate in AC-FET

Figure 2 Absolute risk reduction and 95% CIs. mNC, modified natural cycle; AC, artificial cycle; FET, frozen embryo transfer.

........................................................

.............................................................................................................................................................................................

Table II Outcomes per embryo transfer.

Overall Type of frozen embryo transfer cycle OR (95% CI) P-value

Modified natural Artificial

Clinical pregnancy/ET 167/734 (22.8%) 94/394 (23.9%) 75/340 (22.1%) 0.8 (0.64–1.27) 0.6

Ongoing pregnancy/ET 101/734 (13.8%) 57/394 (14.5%) 45/340 (13.2%) 0.8 (0.52–1.22) 0.3

Live birth/ET 98/734 (13.4%) 57/394 (14.5%) 41/340 (12.1%) 0.8 (0.53–1.25) 0.3

.................................................

.............................................................................................................................................................................................

Table III Reasons for cancellation.

Overall Type of frozen embryo transfer
cycle

OR (95% CI) P-value

Modified natural Artificial

Cancellation 225 101 124 1.4 (1.1–1.9) 0.02

Inadequate survival of embryo 140 (62.2%) 68 (67.3%) 72 (58.1%) 0.6 (0.39–1.2) 0.15

Insufficient endometrium thickness 40 (17.8%) 3 (3.0%) 37 (29.8%) 13.9 (4.1–46.7) ,0.01

Ovulation prior to hCG injection 21 (9.3%) 21 (20.8%) 0 (0%) 0.1 (0.04–0.38) ,0.01

Signs of ovulation despite medication 7 (3.1%) 0 (0%) 7 (5.6%) — —

No development of dominant follicle 6 (2.7%) 6 (5.9%) 0 (0%) — —

Side effects 5 (2.2%) 0 (0%) 5 (4.0%) — —

Endometrium abnormalities (e.g. spotting) 3 (1.3%) 1 (1.0%) 2 (1.6%) — —

Laboratory problems 2 (0.9%) 2 (2.0%) 0 (0%) — —

Unknown reason 1 (0.4%) 0 (0%) 1 (0.8%) — —

1488 Groenewoud et al.
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Admission to the neonatal unit was observed in 12 babies (12/77 (16%),
6 babies from the hMG-FET group and 6 from the NC-FET group). These
admissions were mostly related to preterm birth and difficult neonatal
adaptation.

Discussion
In this RCT, we did not confirm our hypothesis that ovarian stimulation
with low dose hMGs improves the IR per FET when compared with
natural cycle in a FET programme in women with a regular ovulatory
cycle. However, there was a trend towards a slightly higher IR (4%
higher), clinical PR (4% higher) and LBR (4% higher) in the hMG-FET
group.

A strength of our study is that it is applicable in daily clinical practice
because recruitment at cycle level reflects real life clinical practice where
often the type of endometrial preparation in FET cycles is selected individu-
ally on the cycle level, not on the patient level and is based on dynamic and
shared decision making between doctors and patients. A potential bias is
caused by the fact that each patient could participate in more than one
cycle in the study in both treatment groups. In our design, repeated ran-
domization after each cycle allowed couples to have both treatments,
thus increasing the willingness to participate, as reported before (Peeraer
et al., 2015). The repeated randomization makes our study principally dif-
ferent from a crossover study, in which randomization determines the allo-
cation in the first cycle, but then ‘crosses over’ to the other intervention,
thusgeneratingbias (Khanetal., 1996).Repeatedrandomizationprevented
this type of bias. Furthermore, our statistical analysis accounts for patient
participation in multiple cycles, no matter whether cycles of the same
patient appeared in the same or different treatment groups. The clustered
study design (multiple observations per couple) does not lead to a bias
in the sense of an over-or underestimated treatment effect. A possible
problem with clustered data might be related to the precision of the
estimated effect. The precision could be over- or underestimated,

depending on whether couples were randomized more likely within the
same or different treatment groups. This could, respectively, lead to too
narrow or too wide CIs for the treatment effect, and hence too liberal or
too conservative P-values. However, statistical techniques to correct for
such clustering effect are nowadays commonly used and were applied in
this study (Aerts et al., 2002). Therefore, we would like to argue that the
results of our study are both unbiased and with correct precision estimates
(Peeraer et al., 2015). Indeed, our results regarding treatment effect based
on univariate analysis were confirmed by analysis using a multivariable
model correcting for the most important clinical variables, with relative dif-
ferences remaining around 1.4 (Supplementary Table SIII).

A limitation of or study is its long duration. Since our study lasted
10 years, and protocols, techniques and reproductive outcome of treat-
ment with medically assisted reproduction may vary over time, a post hoc
analysis was performed to compare reproductive outcome during early
(2003–2008) versus late (2009–2013) recruitment periods. Results
were similar for clinical IR (12.6% early versus 16.6% late, RR 1.3 (95%
CI 0.9–2.0), P ! 0.186), clinical IR with positive FHB (10.8% early
versus 14.1% late, RR 1.3 (95% CI 0.8–2.0), P ! 0.234), and LBR per
embryo transferred (10.1% early versus 13.4% late, 1.3 (95% CI 0.9–
2.1), P ! 0.210). An alternative to a single-centre RCT of long duration
would have been to consider a multi-centre trial over a shorter period of
time. However, a multi-centre trial would have introduced more hetero-
geneity and variability between centres regarding clinical and laboratory
practices.

In a Cochrane review, it was concluded, based on seven RCTs
comparing different cycle regimens for FET, that all regimens had
similar reproductive outcome (Ghobara and Vandekerckhove, 2008).
Conventional hormonal substitution with estrogen and progesterone
(O+P) was compared with four different regimes: natural cycle,
ovarian stimulation with FSH, ovarian stimulation with clomiphene
citrate and hormonal substitution (O+P) with added GnRHa. Clomi-
phene citrate was also compared with hormonal substitution (O+P)

.............................................................................................................................................................................................

Table IV Reproductive outcome per embryo transferred and per embryo transfer.

Natural cycle hMG Relative risk P-valuea

Reproductive outcome per embryo transferred

Total N embryos transferred n ! 332 n ! 340

Implantation rate (IU + EU)b: % (95% CI) 12.4 (9.1–16.8) 16.2 (12.4–21.1) 1.3 (95% CI 0.9–2.0) 0.191

Implantation rate with FHBc: % (95% CI) 10.2 (7.3–14.3) 14.1 (10.6–18.7) 1.4 (95% CI 0.9–2.1) 0.153

Live birth rate: % (95% CI) 9.6 (6.8–13.6) 13.2 (10–17.7) 1.4 (95% CI 0.9–2.2) 0.171

Reproductive outcome per embryo transfer cycle n ! 213 cycles n ! 221

Clinical pregnancy rate (IU + EU): % (95% CI) 17.4 (12.6–24.0) 23.5 (17.9–30.9) 1.4 (95% CI 0.9–2.1) 0.159

Clinical pregnancy rate with FHBb: % (95% CI) 14.6 (10.2–20.7) 20.8 (15.6–27.8) 1.4 (95% CI 0.9–2.3) 0.124

Live birth rate: % (95% CI) 14.1 (9.8–20.2) 19.9 (14.8–26.8) 1.4 (95% CI 0.9–2.3) 0.145

Reproductive outcome per embryo transferred on Day 3

Total N embryos transferred after cryopreservation on Day 3 n ! 287 n ! 293

Implantation rate (IU + EU)b: % (95% CI) 12.5 (9.0–17.4) 16.7 (12.6–22.1) 1.3 (95% CI 0.9–2.1) 0.191

Implantation rate with FHBc : % (95% CI) 10.1 (7.0–14.6) 15.0 (11.1–20.2) 1.5 (95% CI 0.9–2.4) 0.098

Live birth rate: % (95% CI) 9.8 (6.7–14.1) 14.0 (10.3–19.0) 1.4 (95% CI 0.9–2.3) 0.142

aThe statistical analysis is performed using a hierarchical Poisson model with log link for estimating the relative risk, and accounting for repeated measurements per individual.
bPresence of a gestational sac intrauterine (IU) or extrauterine (EU).
cFHB: fetal heart beat.

2558 Peeraer et al.
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ESHRE 2019 FCS et TEC

qEtude française multicentrique
qComparaison 14421 cycles

§ cycle naturel  (NC)Cycle stimulé (SC) Cycle 
artificiel  (AC)  (56%)

qFCS/ naissance
§ NC  25,6%/ 18,8%
§ SC 23,6% /19,3%
§ AC  36,5%/ 16,9%  p<0,003

qAugmentation du taux de FCS en cycle 
artificiel



Faut ’il doser la progestérone avant 
transfert d’embryon dévitrifié en THS ?

Si Prog < 10 ng
Réduction significative
des taux de grossesse



Conclusion phase lutéale

qCycle frais
§ Evolution vers autre voie administration 

progestérone ?
§ Place pour traitement renforcé par faible dose 

HCG après déclenchement par agoniste ?
qCycle différé

§ Recherche du meilleur protocole tjs en cours
§ Optimisation du cycle artificiel par dosage de 

la progestérone avant transfert embryon




