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OPENING CEREMONY
14:00 Welcome and opening of the Congress

Filicori M (IT), Pilu G (IT)

SESSION I
BASIC ASPECTS AND DIAGNOSTICS

Chairpersons:
Plant TM (US)
Parmegiani  L (IT)

14:30 Folliculogenesis control in primates (AB-01)
Stouffer R (US)

15:00 Relevance of oocyte aneuploidy in ovulation induction
and assisted reproduction (AB-02)
Wells D (UK)

15:30 Use of antimüllerian hormone to design ovarian stimulation
(AB-03)
Nelson S (UK)

16:00 LH vs. hCG to provide LH activity (AB-04)
Simoni M (IT)

16:30 COFFEE BREAK

17:00 PROGESTERONE:
THE KEYSTONE OF REPRODUCTION

IBSA Farmaceutici Italia Symposium

Chairpersons:
Bosch E (ES)
Palomba S (IT)

17:00 The corpus luteum: Control and functions (SS-01)
Stouffer R (US)

17:25 Progesterone and implantation (SS-02)
Lessey B (US)

17:50 Ways to deliver progesterone subcutaneously:
Development and features (SS-03)
De Ziegler D (FR)

18:15 Discussion

18:30 WELCOME RECEPTION
at Foyer EUROPA

EUROPAUDITORIUM

EUROPAUDITORIUM

EUROPAUDITORIUM
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SESSION II
STIMULATION REGIMENS

Chairpersons:
Lessey B (US)
Borini A (IT)

08:30 GnRH agonists and antagonists in controlled ovarian
stimulation: A 2015 perspective (AB-05)
Filicori M (IT)

09:00 Ovarian stimulation in polycystic ovary syndrome (AB-06)
Palomba S (IT)

09:30 Rationale and outcome of LH activity supplementation (AB-07)
Alviggi C (IT)

10:00 Mixed vs. single gonadotropin administration:
A transatlantic perspective (AB-08)
Schattman GL (US)

10:30 Gonadotropin-stimulated late follicular gonadal steroid levels:
Mechanisms and effects (AB-09)
Bosch E (ES)

11:00 COFFEE BREAK

11:30 PROGRESS IN HIGHLY PURIFIED
GONADOTROPIN DEVELOPMENT

IBSA Institut Biochimique SA Symposium

Chairpersons:
Lockwood G (UK)
Humaidan P (DK)

11:30 Physiology and clinical impact of gonadotropin isoforms:
From FSH to hCG (SS-04)
Andersen CY (DK)

12:00 Endocrine and clinical features of a new highly purified hMG
preparation (SS-05)
De Geyter C (CH)

12:30 Discussion

13:00 LUNCH

13:00 Free Communications Session I
(Refreshments will be made available to attendees)
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SESSION III
“LOW-IMPACT” OVARIAN STIMULATION

Chairpersons:
Nelson S (UK)
Gianaroli L (IT)

14:30 Oral agents: Clomiphene vs. letrozole (AB-10)
Casper R (CA)

15:00 Modified spontaneous cycle regimens:
Patient selection and clinical outcome (AB-11)
Kadoch IJ (CA)

15:30 Ovulation induction for intrauterine insemination (AB-12)
Marci R (IT)

16:00 Ovulation induction in breast cancer patients (AB-13)
Revelli A (IT)

16:30 COFFEE BREAK

17:00 SCREENING AND DRUG REGIMENS
OPTIMIZATION IN ART

MSD Symposium

Chairpersons:
Griesinger G (DE)
De Stefano C (IT)

17:00 Basal assessment of patients in ART before the
treatment (SS-06)
La Marca A (IT)

17:25 Corifollitropin alfa protocol: From clinical trials to
clinical practice (SS-07)
Griesinger G (DE)

17:50 Antagonist protocol in IVF: Results from outcome studies 
and patient point of view (SS-08)
De Stefano C (IT)

18:15 Discussion

EUROPAUDITORIUM

EUROPAUDITORIUM
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SESSION IV
OVULATION TRIGGERING

Chairpersons:
Filicori M (IT)
Macklon N (UK)

08:30 Physiology and clinical implications of the midcycle
gonadotropin surge (AB-14)
Plant TM (US)

09:00 GnRH agonists to trigger final follicle and oocyte
maturation (AB-15)
Humaidan P (DK)

09:30 Dual triggering with GnRH agonists and hCG (AB-16)
Engmann L (US)

10:00 Luteal phase support in GnRH agonist triggered cycles: hCG,
gonadal steroids, or both? (AB-17)
Fatemi HM (UAE)

10:30 PANEL DISCUSSION. Triggering final follicle and oocyte
maturation: Where do we go from here?
Plant TM, Humaidan P, Engmann L, Fatemi HM

11:00 COFFEE BREAK

11:30 INDIVIDUALIZED CONTROLLED
OVARIAN STIMULATION AND TECHNOLOGIES
TO MAXIMIZE OUTCOMES IN ART

Merck Serono Symposium

Chairperson:
Ezcurra D (US)

11:30 Clinical evidence on the utilization of LH activity in ART (SS-09)
Revelli A (IT)

12:00 Clinical utilization of innovative technologies in the
ART laboratory (SS-10)
Basile N (ES)

12:30 Discussion

13:00 LUNCH

13:00 Free Communications Session II
(Refreshments will be made available to attendees)
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SESSION V
LUTEAL PHASE SUPPORT

Chairpersons:
Fatemi HM (UAE)
Ciampaglia W (IT)

14:30 Gonadal steroid profiles in the induced luteal phase:
Impact on treatment efficacy  (AB-18)
Andersen CY (DK)

15:00 Transvaginal progesterone administration  (AB-19)
Macklon N (UK)

15:30 Traditional and novel parenteral progesterone regimens (AB-20)
Lockwood G (UK)

16:00 Luteal phase estrogen administration  (AB-21)
Nardo LG (UK)

16:30 CME questionnaire completion

CLOSE OF THE MEETING

17:00 Summary and conclusion
Filicori M (IT), Pilu G (IT)

EUROPAUDITORIUM



OC-01 In poor responders usage of dual trigger in gonadotropin releasing hormone antagonist cycles for final
oocyte maturation have no effect on IVF outcomes in comparison with standard  human chorionic
gonadotropin trigger
Erdem A, Mutlu MF, Erdem M, Mutlu I, Oktem M (TR)

Comparison of ICSI cycles outcome in two groups of patients with endometriosis with and without
sclerotherapy
Alborzi S, Alborzi M (IR)

Assessment of ovarian reserve tests for prediction of oocyte yield and change of pregnancy after ovulation
induction
Barbakadze L, Kristesashvili J , Khomasuridze A, Khonelidze N, Osidze K (GE)

A stepwise approach to mono-ovulation in women with polycystic ovary syndrome: A clinical review on
ovulation induction
Birch Petersen K, Pedersen NG, Pedersen AT, Lauritsen MP, la Cour Freiesleben N (DK)

Ovulation induction in women undergoing intrauterine inseminations with donor sperm: Letrozole or
clomiphene citrate?
El Hachem H, Antaki R, Lapensée L, Benoit J, Sylvestre C, Bissonnette F, Kadoch IJ, Bouet PE (CA)

A comparative, randomized, prospective study for corifollitropin alpha with recombinant follicle stimulating
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normo responder patients undergoing in vitro fertilization
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Hughes G, Garrett D,  van der Vegte G, Hines A, Atkinson P, Mahajan T, Ledger W (AU)
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Does intrauterine insemination enhance pregnancy rates in patients with unexplained infertility, when
used in conjunction with ovulation stimulation?
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AB-01

Folliculogenesis  control in primates
Stouffer R1,2, Bishop C1, Rodrigues J1, Ting A1, Xu J1

1Division of Reproductive & Developmental Sciences, Oregon National Primate Research Center, Beaverton, OR, USA
2Department of Obstetrics & Gynecology, Oregon Health & Science University, Beaverton, OR, USA
e-mail: stouffri@ohsu.edu

Introduction - Controlled ovarian stimulation cycles in women and monkeys, for production of multiple mature oocytes
and assisted reproductive technologies, provide some understanding of the small antral follicles in primates. However,
the events and control of early follicular development up to the antral stage remain poorly understood.
Methods - We recently developed a three-dimensional (3-D) culture system, in which individual primate follicles are
placed in alginate beads, which supports the growth of macaque (monkey) follicles from the primary and secondary
(preantral) to small antral (1mm diameter) stages, with achievement of steroidogenic (estrogen) and, occasionally,
gametogenic (oocyte meiotic maturation) function (Xu, J et al. Adv Exp Med Biol 761:43-67, 2013). Numerous factors
influenced the survival, growth rate and functional activity of the follicle cohort, including monkey age, stage of the
menstrual cycle at ovary collection, culture conditions (e.g., O2 milieu) and presence of hormonal factors (gonadotropins,
insulin). Four subgroups of follicles were noted: those that (a) did not survive in culture, (b) those that survived but did
not grow (no-grow), (c) those that grew slowly over 5 weeks to twice their original diameter (slow-grow), and (d) those
that grew to > 4-times their original diameter (fast-grow).
Results - First, optimal conditions were used to explore the actions of autocrine and paracrine factors (e.g., steroids and
anti-mullerian hormone, AMH) on early follicular development in vitro. Local steroid action appears critical since suppression
of steroid synthesis (using a 3≤-hydroxysteroid dehydrogenase inhibitor, Trilostane) significantly reduced follicle survival,
antrum formation and growth rate, plus oocyte quality. Add back experiments indicated that androgen (testosterone T;
dihydrotestosterone, DHT) and estrogen (estradiol, E2) promote follicle survival. Both T and E2 promoted follicle growth
and antrum formation, but T’s action appears indirect due to aromatization, since DHT did not exhibit this effect. Notably
T and DHT, but not E2, suppressed AMH production and only DHT inhibited E2 production. Both androgens and estrogen
promoted oocyte quality, growth and meiotic maturation. In contrast, progestin (R5020) add back had little effect, except
to promote oocyte degeneration at high (intrafollicular) doses. Second, this culture system can be used to evaluate the
effects of in vivo manipulation on early folliculogenesis in vitro. For example, administration of a high-fat, western-style
diet (WSD) for 1.5 years, alone and with chronic T treatment, resulted in secondary follicles with poor survival, reduced E2
production, and smaller oocytes, compared to age-matched controls. Moreover, follicles from WSD + T treated animals
produced less AMH and vascular endothelial growth factor (VEGF-A), compared to those of controls or WSD treated
monkeys.
Conclusions - The 3-D culture system applied to preantral follicles provides a valuable means for investigating the
endocrine and local control of early follicular development in primates. Initial studies suggest that local androgen action
promotes early follicular development but suppresses the activity of preantral (AMH) and small antral (E2) follicles.

Federal grant awards supporting the research
U54 and P50HD071836, R21RR030276, P51OD011092, K12HD043488, Fogarty Int Ctr TW/HD00668
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AB-02

Relevance of oocyte aneuploidy in ovulation induction and assisted reproduction
Wells D
Reprogenetics UK and University of Oxford, Institute of Reproductive Sciences, Oxford, UK
e-mail: dagan@reprogenetics.co.uk

Introduction - The importance of chromosome abnormality in human reproduction has been acknowledged for decades,
with numerous studies demonstrating that aneuploid pregnancies usually miscarry. Initially, data on fetal aneuploidy was
drawn from studies of prenatal samples and miscarriages. However, with the advent of in vitro fertilization it has also
become possible to analyse embryos prior to implantation. Investigations of embryos during the first few days of life have
revealed that the aneuploidies detected during pregnancy are only the tip of the iceberg and that chromosome abnormalities
are much more varied and widespread prior to implantation. The ultimate fate of most aneuploid embryos is implantation
failure, although a minority do implant only to subsequently miscarry. Given the lethality of aneuploidy, it seems reasonable
to suggest that IVF patients would benefit if chromosomally normal embryos could be identified and prioritised for transfer.
This concept has led to the development of multiple techniques for the sampling and testing of genetic material from
embryos produced using assisted reproductive treatments, which together are often referred to as preimplantation genetic
screening (PGS). Although initially controversial, the application of PGS during the last five years has yielded data which
has been almost entirely positive, leading to a rapid expansion in the utilization of this method in some countries. This
lecture will consider the biological and clinical relevance of aneuploidy, particularly forms originating from the oocyte, in
the context of IVF treatment.
Methods - Review of scientific and clinical data. In terms of oocyte aneuploidy, the most informative studies have involved
biopsy of the first and second polar body, followed by comprehensive cytogenetic analysis using methods such as microarray
comparative genomic hybridization (array-CGH).
Conclusions - Aneuploidy has been shown to be extremely common in human oocytes and increases markedly with
advancing age. For women over the age of 40 it is typical for at least three quarters of oocytes to have an abnormal number
of chromosomes. This is predicted to have a profound impact of fertility and is clearly the most important cause of the
reduced implantation rates and increased incidence of miscarriage seen with advancing female reproductive age. Studies
examining both polar bodies using modern molecular genetic methods have allowed examination of each of the meiotic
divisions, revealing that both contribute significantly to abnormalities seen in oocytes. These studies have also shed light
on the different mechanisms leading to chromosome segregation errors, confirming that precocious separation of sister
chromatids is the dominant cause of aneuploidy. Clinical data using PGS to detect oocyte aneuploidy (via polar analysis)
remains limited, but encouraging results have been obtained when such methods have been used for the analysis of
aneuploidy in blastocysts.

AB-03

Use of anti-müllerian hormone to design ovarian stimulation
Nelson S
University of Glasgow, Glasgow, UK
e-mail: scott.nelson@glasgow.ac.uk

Cumulative data from cohort studies previously demonstrated that both AMH and antral follicle count (AFC) had comparable
accuracy in predicting poor and excessive ovarian response in ART, providing an apparent reassurance that both markers were
equivalent in clinical practice. However, observational data from individual clinics that have used either biomarker to allocate
fertility treatment tend to inflate the magnitude of the association between the exposure (biomarker) and the outcome (ovarian
response) by confounding or effect modification.
There have been four RCTs (Xpect, MEGASET, MERIT, Pursue) that have included both biomarkers in their study design, but only
one (Xpect) has had as a primary outcome the direct comparison of the performance of AMH against AFC in the prediction of
ovarian response. This international multi-centre RCT failed to show an independent association between AFC and oocyte yield
in both treatment arms, whereas AMH was the strongest predictor of ovarian response even after controlling for conventional
confounders. The MEGASET trial confirmed the above findings showing that AMH, but not AFC, was significantly associated with
the number of retrieved oocytes in both univariate and multivariate models. Subsequent single center analysis, as a response
to the criticism that marked operator variation across different centers may have influenced the results, confirmed the superiority
of AMH over AFC as a marker of ovarian response.  Secondary site-specific analysis of the MERIT trial (long GnRH agonist trial)
added further weight on the superiority of the performance of AMH. Retrospective analysis of the Pursue trial reinforced the
value of AMH in predicting poor or high responders by showing that inclusion of AFC in predictive models incorporating AMH and
age did not increase substantially their performance characteristic.
To date the issues with the AMH assays has limited us to development of a stratified approach to ovarian stimulation with
relatively simple classification into predicted low, normal and excessive response strata. Inevitably the individual AMH thresholds
for consigning people to these classes have required to be altered as the AMH assay platforms have evolved. The issues with the
AMH assay and lack of standardization in this regard cannot be underestimated, as people may have been wrongly assigned,
and continued refinement based on sensitivity and specificity of undesired outcomes of different AMH thresholds has been
warranted. With resolution of the assay issues, development of robust automated platforms and eventually standardization
these issues will finally be resolved. This will enable a new era of AMH based ovarian stimulation. That AMH will be able to be
used as a continuous measure rather than dichotomising into a limited number of categories will inevitably reduce the risk of
misclassification. The development of truly individualised AMH driven gonadotrophin dose is an exciting prospect for reproductive
medicine.  The results of clinical trials are awaited with interest but this highlights a way forward where the full information from
a diagnostic test can be used to begin the journey of truly individualizing and personalizing ovarian stimulation.
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AB-04

LH vs. hCG to provide LH activity
Simoni M1,2,  Casarini L1

1Department of Biomedical, Metabolic and Neural Sciences, University of Modena & Reggio Emilia, Modena, Italy
2Unit of Endocrinology, Azienda USL of Modena, Modena, Italy
e-mail: manuela.simoni@unimore.it

The glycoproteins human luteinizing hormone (hLH) and chorionic gonadotropin (hCG) play a key role in embryo development
and reproduction. In the female reproductive age, LH regulates ovarian cycle, ovulation and corpus luteum formation,
while hCG maintains pregnancy and stimulates progesterone secretion. The gonadotropic action results from the opposite
actions of life and death signals exerted by a complex intracellular cross-talk among multiple signaling pathways, resulting
in the prevalent activation of either cAMP/PKA signaling, steroidogenic and cell death-related, or AKT/ERK1/2 signaling,
anti-apoptotic and proliferation-related. Since they act on the same receptor (LHCGR), the two hormones were classically
considered as equivalent in clinical practice, although molecular, biochemical, physiologic and evolutionary features
differentiate the two hormones.
Using recombinant hLH and hCG, we compared their activities at molecular level in vitro. Specifically, the cAMP, ERK1/2
and AKT activation, the expression of selected target genes and progesterone production were evaluated in primary human
granulosa lutein cells (hGLC), in the presence or in the absence of specific inhibitors. Cell viability was analyzed in cell lines
permanently expressing the LHCGR (hGL5/LHCGR).
The steroidogenic PKA/cAMP pathway activation was 5-fold more potent upon hCG than hLH stimulation but hLH maximal
effect was significantly faster than that of hCG. In hGLC continuous exposure to either gonadotropin up to 36 hours revealed
that intracellular cAMP production is pulsatile and significantly higher by hCG versus hLH. Conversely, the activation of the
proliferative and anti-apoptotic phospho-ERK1/2 and -AKT pathways was more potent and sustained by hLH vs. hCG.
ERK1/2 and AKT inhibition removed the inhibitory effect on NRG1 (neuregulin) gene expression by hLH but not by hCG.
ERK1/2 inhibition significantly increased hLH- but not hCG-stimulated CYP19A1 (aromatase) expression. Analysis of cell
viability in the hGL5/LHCGR cell line revealed that continuous stimulation by hLH increased cell viability increase versus
controls, while hCG resulted in cell death over five days, depending on higher steroidogenic cAMP/PKA and lower ERK1/2
and AKT pathway activation mediated by hCG vs. hLH The increase of CASP3 (caspase 3) gene expression over five days
upon hCG stimulation confirmed these results.
These results demonstrate that the steroidogenic- and cell death-related cAMP/PKA pathway is predominantly activated
by hCG, while hLH stimulates proliferative/anti-apoptotic effects. These opposite effects of the two gonadotropins in vitro
suggest the opportunity of re-considering the mechanism by which hLH and hCG regulate the follicular ovulation, corpus
luteum maintenance progesterone and pregnancy maintenance in vivo.

AB-05

GnRH agonists and antagonists in controlled ovarian stimulation: A 2015 perspective
Filicori M,  Cognigni GE
Reproductive Medicine Unit, GynePro Medical Centers, Bologna, Italy
e-mail: m.filicori@gynepro.it

Gonadotropin-releasing hormone (GnRH) analogs are indispensable components of controlled ovarian stimulation (COS)
for in-vitro fertilization (IVF). The central role of these  compounds is to prevent the spontaneous midcycle LH surge that,
until the mid 1980s, caused premature ovulation, and lead to cycle cancellations in over 30% of patients undergoing COS;
combined GnRH agonist and gonadotropin administration was first proposed by Fleming et al. (Br J Ob Gyn 89:80, 1982)
and lead to the virtually complete abolishment of premature LH surge occurrence. Several GnRH agonist regimens have
been proposed since then: long, short, ultra-short. Nevertheless, the classical long regimen, with a mid-luteal start of the
GnRH agonist, remains the preferred approach while other modes of administration have proven to be of limited value or
detrimental.
The clinical introduction of GnRH antagonists in the late 1990s, has provided novel means of managing COS, and its use
is expanding worldwide. GnRH antagonist use is associated with shorter duration of COS, the use of less FSH, and a reduced
risk of ovarian hyperstimulation (OHSS), likely due to a curtailment of the FSH dose in these cycles. In addition, GnRH
antagonist cycles allow the use of a GnRH agonist to trigger final follicle and oocyte maturation, instead of hCG.
Preference of GnRH agonist vs. antagonist use is still controversial, particularly in older patients and when low ovarian
reserve is present. In general, GnRH agonist cycles allow easier scheduling, and yield greater oocyte numbers, while GnRH
antagonist cycles tend to be easier for the patient, require less FSH, and allow full OHSS prevention through the replacement
of hCG with GnRH agonists.
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AB-06

Ovarian stimulation in polycystic ovary syndrome
Palomba S
IRCCS-CROB, Istituto di Ricovero e Cura a Carattere Scientifico, Rionero in Vulture, Potenza, Italy
e-mail: stefanopalomba@tin.it

Introduction - Polycystic ovary syndrome (PCOS) is a heterogeneous condition characterized by hyperandrogenism,
ovarian dysfunction, and polycystic ovarian morphology (PCOM). PCOS is more than just a reproductive disorder, and is
currently considered a syndrome with metabolic consequences that could affect women’s health during different stages
of reproductive and postreproductive life.
An important issue in studying ovulation stimulation in women with PCOS is the definition of the specific diagnostic
features of PCOS, since the distinct variability in hormonal and metabolic abnormalities among various PCOS phenotypes
could significantly influence the observed outcomes. The effect of obesity and/or insulin resistance and/or
metabolic/hormonal abnormalities, which appear to vary across PCOS phenotypes, could play a crucial role in the ovarian
response to treatment(s), even if PCOS-independent factors can play an independent role.
The aim of the current presentation will be to give a looks on the old and recent literature data to define the best evidence
for inducing ovulation and super-ovulation in women with PCOS with particular regard for specific phenotypes.
Methods - a literature search was performed in PubMed, Medline, the Cochrane Library and Web of Science. The following
keywords were used for the search, alone or in combination: polycystic ovary syndrome, polycystic ovary disease, polycystic
ovaries, polycystic ovarian morphology, PCOS, PCOD, PCO, PCOM, oligoovulation, anovulation, oligomenorrhea, amenorrhea,
in vitro fertilization, IVF, assisted reproductive technologies, ART, infertility, sterility.
Conclusions - at the moment, more attention is paid to long-term implications of PCOS on maternal health and less to
reproductive outcome. New data regard the use of letrozole for ovulation induction and metformin as co-treatment to
add to gonadotropins. However, in no study are clarified the selection criteria for infertile women with PCOS.
Few and uncontrolled studies have assessed different and various gonadotropin protocols for superovulation in PCOS
patients. More and more data suggest a crucial role of GnRH antagonists for treating that patients, even if in almost all
studies very little attention is paid to PCOS definition. Further well designed clinical trials are need to define the best
strategy (mild stimulation regimens vs. standard dose regimens with cycles segmentation) for superovulation in patients
with PCOS.

AB-07

Rationale and outcome of LH activity supplementation
Alviggi C, Conforti A, De Rosa P, Vallone R, De Placido G
Dipartimento di Neuroscienze, Scienze Riproduttive ed Odontostomatologiche, Centro di Sterilità ed Infertilità di Coppia
Università “Federico II” Napoli, Italy
e-mail: alviggi@unina.it

The classical ‘two cells – two gonadotrophins’ model highlighted the role of LH in promoting androgen production and
release throughout folliculogenesis. According to this model, LH exerts its activity in theca cells, which express enzymatic
pathways of androgen synthesis. This model has been recently revised. More specifically, it has been found that LH receptors
are also detectable on the granulosa compartment at the intermediate follicular phase, reinforcing the idea that both
gonadotrophins contribute (via granulosa) to maintain the autocrine-paracrine system governing dominant/s follicle/s
growth and steroidogenesis. On these bases, LH supplementation has been tested for controlled ovarian stimulation (COS)
in different subgroups of IVF patients. Available data indicate that LH “activity” is able to improve the ovarian response
and the outcome of IVF in women identified as “hyporesponders” to FSH, namely, young-normogonadotrophic patients
who have normal estimated ovarian reserve but, when stimulated with standard protocols require high amounts of FSH
to obtain an adequate number of oocytes.
The vast majority of RCTs indicate an increase of implantation rate when LH supplementation is compared with FSH
monotherapy. This increase seems to be independent of the ovarian response and more evident in women above 35 years.
These lines of evidence lead to hypothesise an “extra-gonadal” effect of LH which could involve immune system and
endometrial receptivity modulation. Finally, there is some evidence that LH requirement during COS could be related to
genetic characteristics, including the presence of specific polymorphisms of gonadotrophins and their receptors.
Taken together, these lines of evidence support the idea specific subgroups of IVF women benefit from LH supplementation.
Finally, more research for better defining the extra-gonadal effect of LH is required.
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AB-08

Mixed vs. single gonadotropin administration: A transatlantic perspective
Schattman GL
The Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill Medical College of Cornell University,
New York, NY, USA
e-mail: glschatt@med.cornell.edu

Introduction - After many years of trying, the first successful IVF attempt occurred during a natural cycle.  Since the birth
of Louise Brown, success rates with ART have increased exponentially so that ART is now utilized for all types of infertility.
Improvements in ovulation induction along with advances in embryo culture and laboratory conditions have played a
major role in this increase in ART success rates over the years. While ovarian physiology has not changed since the beginning
of ART, our understanding of it and refinements in gonadotropin preparations and GnRH analogues have allowed a better
understanding of follicular development and how to optimize multi-follicular recruitment.
Both FSH and LH are important for normal development of the gonadotropin sensitive follicle pool however the threshold
levels of each as well as ceiling levels remain to be determined. Endogenous levels of LH from the pituitary of most women
appears to be adequate for estradiol biosynthesis despite pituitary suppression with GnRH agonists. GnRH antagonists,
despite the more profound suppression of the pituitary initiated later in follicle development (usually when the lead follicle
reaches ~12mm in diameter) may have a different impact. Additionally, perturbations in endometrial development and
receptivity may arise as a result of higher levels of gonadotropins and sex steroids.  Elevations in serum progesterone levels
may be related to alterations in LH/FSH ratios and may be one of the reasons why some patients experience significant
improvements in implantation with cryopreserved embryos compared to transfer of fresh embryos during the cycle of
stimulation. The method of ovarian stimulation as well as the duration of stimulation play critical roles in pregnancy
outcomes.
This review of recent literature will compare methods of ovarian stimulation utilizing either recombinant FSH or HMG with
outcomes including live birth. Hormonal parameters and possible reasons why outcomes are different with the addition
of LH activity to stimulation protocols will be reviewed. Ovarian stimulation protocols for all types of patients, poor
responders, normal responders as well as patients at risk of OHSS will be described as utilized at the Weill Cornell Center
for Reproductive Medicine.
Conclusions - Physiologic principles apply to controlled ovarian hyperstimulation protocols. Utilization of LH activity in
addition to  FSH in a physiologic fashion and timing of the LH surge to retrieve an adequate number of competent oocytes
is the goal of ovarian stimulation.

AB-09

Gonadotropin-stimulated late follicular gonadal steroid levels: Mechanisms and effects
Bosch E
Instituto Valenciano de Infertilidad, Valencia, Spain
e-mail: ernesto.bosch@ivi.es

The impact of steroid levels in the late follicular phase of gonadotropin-stimulated cycles on the clinical outcome has
been matter of debate for 25 years. However, the evidence only supports a few aspects of this subject yet, while many
others still remain in the field of hypothesis waiting to be confirmed or rejected.
Controlled ovarian stimulation (COS) for in vitro fertilization (IVF) induces a multiple follicular growth that causes a
dramatic variation of follicular esteroids – Estradiol (E2) and Progesterone (P4)- compared to the physiological levels of
a natural cycle. Classically it has been documented that high responders showed reduced implantation rates compared
to normal responders, and it was suggested and demonstrated in studies in vitro that the higher Estradiol levels of these
patients was detrimental for embryo adhesion due to both embryo development and endometrial receptivity impairment.
On the other hand, COS cycles have shown to be related to an early increase of P4 levels. A large metaanalysis has shown
that this early increase is related to poorer clinical outcome. The mechanisms behind this event are still under research,
but the evidence available suggests a reduction of endometrial receptivity through the alteration of the endometrial gene
expression profile while the oocyte/embryo quality is preserved.
Less clear is the reason that may cause this P4 increase. Several studies show a clear relationship with the dose of FSH
given during stimulation and with ovarian response. However, it is not clear yet if these two parameters are independent
one from the other. While some authors explain that the higher ovarian response present when rec-FSH is used for COS
may explain the higher P observed when this protocol is given, others suggest that a different follicular steroidogenesis
between rec-FSH and LH activity cycles may confer a protective role of LH/hCG to P increase. Recent own data show that
the contribution to circulating P at the end of the stimulation by each unit of follicular volume may vary according to the
type of gonadotrophin administered and its doses.
Another point of controversy is whether P elevation has a negative impact on cycle outcome in all types of patients. While
an attenuated impact in high responders has been suggested, recent publications show that P increase is detrimental for
live birth rates as an independent factor, once adjusted by several confounders as ovarian response or embryo quality. A
different issue is if the same cut-off value has the same impact on cycle outcome regardless of ovarian response.
In conclusion, the impact of gonadotropin-stimulated late follicular gonadal steroid levels on the success rates cannot be
ignored. The optimization of IVF involves the control of their variations and the understanding of their effects.
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Oral agents: Clomiphene vs. letrozole
Casper R
Division of Reproductive Sciences, University of Toronto, Lunenfeld-Tanenbaum Research Institute and TCART Fertility
Partners, Toronto, Canada
e-mail: casper@lunenfeld.ca

Introduction - Approximately 15% of the infertile population has an ovulatory disorder, of which most are classified as
WHO class 2 (PCOS prototype). Worldwide this involves millions of patients and points to the need for a simple, effective
and safe method of ovulation induction. In this presentation, I will review letrozole use in WHO 2 anovulatory patients and
evaluate the information obtained from the last year’s literature.
Methods and results - We and others have presented substantial data regarding the efficacy and safety of letrozole for
ovulation induction. Recently, in a multicenter RCT in 750 PCOS patients comparing letrozole to clomiphene citrate (CC),
ovulation rates and live birth rates were higher for the letrozole group (RR 1.44 , 95% CI 1.10 - 1.87). In a meta-analysis of
clinical trials testing aromatase inhibitors for ovulation induction in PCOS patients, live birth rates were again significantly
higher with letrozole compared to CC (OR 1.64 ,95% CI 1.32 - 2.04). A retrospective analysis of children born to infertile
women after exposure to letrozole in comparison to CC and to natural conceptions showed no significant differences in
malformation rates between the groups (2.9%, 2.5% and 3.9%, respectively). A recent ePUB ahead of print for the AMIGOS
trial showed that in unexplained infertility patients (thus already ovulatory), CC was better that letrozole in achieving a
live birth with no increase in multiple pregnancy.
Conclusion - In summary, high-level evidence supports letrozole as the drug of choice for ovulation induction in PCOS
patients. The widespread use of letrozole with pregnancy follow-up has provided additional reassurance for fetal safety.
In terms of unexplained infertility, the most recent publication suggests that CC may still be the better first line treatment.

AB-11

Modified spontaneous cycle regimens: Patient selection and clinical outcome
Kadoch IJ, Shaulov T, Vélez MP, Buzaglo K, Phillips SJ
Obstetrics and Gynecology, University of Montreal, Quebec, Canada
Clinique OVO, Montreal, Quebec, Canada
e-mail: kadoch@me.com

Introduction - Conventional stimulated IVF involves various different ovarian stimulation protocols to increase the yield
of retrieved oocytes to then increase the chance of fertilized embryos, and ultimately to increase the chance of pregnancy.
This stimulated form of IVF carries with it a physical and psychological burden for the patient. Also, repeated stimulated
IVF cycles are not usually performed in consecutive menstrual cycles in order to allow time for ovaries to recover.  For these
non-negligible reasons, natural cycle IVF has regained popularity in recent years. Despite the ideal advantages it offers,
natural cycle IVF is also associated with high risk of cancellation, which varies in the literature from 15 to 71%.  As this type
of IVF revolves around a single follicle, there are several reasons for which the cycle can be cancelled: abnormal follicular
maturation; premature ovulation of the single follicle; failed oocyte retrieval or empty follicle at retrieval; as well as failed
fertilization. However, in contrast to conventional stimulated IVF, repeated cycles can be performed in consecutive months.
Modified natural IVF (mnIVF) which is used in our centre, follows the course of the natural female menstrual cycle. The
addition of a GnRH antagonist will help in preventing premature ovulation and the addition of a gonadotropin will aid in
maintaining oestradiol concentrations and avoid folliculle atresia induced by the GnRH antagonist. Indomethacin has also
proved to be beneficial in mnIVF by decreasing premature ovulation rates and increasing oocyte retrieval rates. It does so
probably by delaying or preventing spontaneous ovulations through cyclooxygenase blockade, which plays an important
role in follicle rupture. Our fertility clinic is a leading center in North America performing modified natural IVF and this
technique represents more than 25% of the IVF activity in this center.
It is still vague in the literature which patients should be selected for mnIVF. Evidently, only those with regular cycles should
be considered since mnIVF depends on the natural dominant follicle. The indication for mnIVF does not seem to affect
efficacy of the treatment. Several studies show that natural IVF yields favorable results in poor responders.
The objective of the presentation is to describe the outcomes of all modified natural IVF cycles performed in our center,
and then analyze them according to patients’ age and ovarian response status as per Bologna criteria. A total of 1503
cycles of mnIVF, performed in 782 patients, were analyzed. The cancellation rate prior to oocyte retrieval was 18.6%. CPRs
were 13.7% per started cycle, and 32.5% per ET. Stratification by ovarian response status (normal or poor) in each age
group patients under showed similar CPRs in both ovarian response categories in patients ≤35 years (p=0.373), and
divergent CPRs per ET in patients ≥36 years old (26.26% vs 6.25%).
Conclusion - MnIVF is an acceptable treatment option for patients considering IVF, particularly for women ≤ 35 years old
and for women ≥ 36 years old with normal ovarian response.
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AB-12

Ovulation induction for intrauterine insemination
Marci R, Soave I
Department of Morphology, Surgery and Experimental Medicine, Section of Obstetrics and Gynecology, S. Anna University
Hospital, Ferrara, Italy
e-mail: roberto.marci@unife.it

The first paper regarding intrauterine insemination (IUI) was published in 1962. Since then IUI has evolved through
innovations such as sperm preparation, monitoring of pre-ovulatory timing and induction of ovulation with Human chorionic
gonadotrophin (hCG). IUI also has been combined with ovarian stimulation protocols using clomiphene citrate (CC) and
gonadotrophins. The rationale of IUI treatment is to increase the possibility of conception in the couple by increasing the
chance that maximum number of healthy sperm reaches the site of fertilization. In couples with abnormal mucus, the
rationale might be to bypass a possible cervical factor. Hence, IUI may be indicated for a broad range of diagnostic conditions,
including mild male infertility, unexplained infertility and minimal/mild endometriosis. On the other hand, it is contraindicated
in couples with cervical atresia, cervicitis, endometritis, bilateral tubal obstruction and in case of severe oligospermia.
Semen preparation - Prior to IUI it is necessary to remove seminal plasma to avoid prostaglandin-induced uterine
contractions. The most frequently used method consists of centrifuging spermatozoa through culture medium or density
gradients followed by re-suspension in suitable culture media. There is no consensus on a lower limit of semen quality at
which one would advocate ICSI rather than IUI.
Ovarian stimulation - The association of controlled ovarian stimulation (COS) with intrauterine insemination (IUI) may
result in higher success rates. Nevertheless, the multifollicular recruitment allowed by COS rapidly increases estradiol (E2)
serum levels and leads to a Luteinizing Hormone (LH) surge while follicular growth is still in progress. Premature LH surge
occurs in 24% of IUI cycles and it is held to be responsible for the luteinization and disruption of normal follicle and oocyte
development, thus possibly leading to cycle cancellation. Despite the extensive literature on this topic, the choice of the
treatment and the effectiveness of stimulated IUI cycles remain controversial.
Timing of insemination - Insemination can be done at various time points around ovulation and can be done once or
several times. The timing of insemination is critical for an optimal success rate. In the majority of the published studies it
is done 32-36 hours following hCG administration.

AB-13

Ovulation induction in breast cancer patients
Revelli A, Casano S, Salvagno F, Delle Piane L, Gennarelli G, Evangelista F, Ochetti S, Racca C, Razzano A,
Benedetto C
Gynecology and Obstetrics 1U, Physiopathology of Reproduction and IVF Unit, Dept. of Surgical Sciences, University of Torino,
S. Anna Hospital, Torino, Italy
e-mail: alberto.revelli@unito.it

Thanks to the progress in oncostatic treatments, young women affected by breast cancer have often a fairly good chance
of surviving the disease and leading a normal post-cancer life. Quite often, however, polychemiotherapy can induce ovarian
damage and significantly reduce the content of follicles and oocytes inside the ovary, thus predisposing the patient to
menstrual disorders, infertility, and precocious menopause. Several techniques have been proposed to preserve fertility
in these patients; they include a) hormonal inhibition of ovarian activity prior to chemiotherapy by EP or GnRH-analogues
administration; b) in vitro embryo production and cryopreservation, feasible only for patients with a stable partner; c)
oocyte collection and cryopreservation or ovarian tissue cryopreservation prior to the oncostatic treatment.
Oocyte cryopreservation in breast cancer patients implies controlled ovarian stimulation (COS) in order to elicit multiple
follicular growth and retrieve mature oocytes that are then vitrified and kept in liquid nitrogen. As this cancer is quite often
estrogen-responsive, the following problems must be addressed: a) is a short ovarian stimulation with supra-physiological
estradiol levels able to worsen the prognosis of these patients?; b) are specific COS protocols (e.g. using aromatase
inhibitors or tamoxifen) needed for breast cancer patients? Are these protocols effective?; c) are patients with breast
cancer less responsive to COS than healthy women or women affected by other kinds of malignancy?; d) how many oocytes
must be obtained in order to offer a realistic chance of pregnancy after recovery from the disease?
In this talk, these issues will be discussed and personal data will be presented.
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Physiology and clinical implications of the midcycle gonadotropin surge
Plant TM
University of Pittsburgh School of Medicine and Magee-Womens Research Institute, Pittsburgh, PA, USA
e-mail: planttm@mwri.magee.edu

The preovulatory LH surge is triggered by rising plasma concentrations of estradiol that are produced by the developing
follicle under stimulation by tonic LH and FSH secretion, which in turn is driven by pulsatile GnRH release. The neuroendocrine
mechanisms that transduce the positive feedback action of estradiol on gonadotropin secretion to trigger the LH surge
in women, however, are not entirely clear.  In this regard, work from Hall’s group in Boston provides indirect evidence to
indicate that spontaneous ovulation during the course of the normal menstrual cycle occurs in the absence of either a pre-
ovulatory GnRH surge or a change in frequency of pulsatile GnRH release.  This being the case, it would have to be concluded
that the positive feedback action of estradiol to elicit the pre-ovulatory LH surge is exerted on the GnRH pulse generator
to increase the amplitude of pulsatile GnRH release and on the pituitary gonadotroph to enhance responsiveness to
pulsatile GnRH stimulation.  Contemporary models of GnRH pulse generation posit that pulsatility originates in a subset
of neurons in the arcuate nucleus: these neurons co-express kisspeptin, neurokinin B and dynorphin and are known as
KNDy neurons. The output of the arcuate pulse generator is relayed directly to the GnRH neuronal network by kisspeptin,
a profoundly potent secretagogue of GnRH.  The evidence upon which the foregoing ideas are based will be presented in
this talk.  Regardless of the merit of the hypothesis outlined above for eliciting the LH surge, administration of kisspeptin
in a variety of modes has been shown to stimulate gonadotropin release in women.  It has also been proposed that
kisspeptin may offer therapeutic advantages over GnRH agonists for inducing LH surges required for oocyte maturation
in cycles of controlled ovarian stimulation conducted for egg retrieval and IVF.  This and other ideas will be critically
evaluated.

AB-15

GnRH agonists to trigger final follicle and oocyte maturation
Humaidan P
The Fertility Clinic, Skive Regional Hospital, Skive, Denmark
Aarhus University, Aarhus, Denmark
e-mail: peter.humaidan@viborg.rm.dk

Introduction - Human chorionic gonadotropin (hCG) has been used as a surrogate for the mid-cycle surge of LH for several
decades as hCG binds to and activates the same receptor as LH - the LH/hCG receptor, due to structural and biological
similarities between the two molecules. However, although hCG effectively secures final oocyte maturation and ovulation,
its use as a surrogate for LH possesses several drawbacks - first and foremost a sustained luteotropic effect, facilitating
ovarian hyperstimulation syndrome (OHSS).
Methods - Recently GnRH antagonist protocols for the prevention of a premature LH surge were introduced, allowing final
oocyte maturation to be triggered with a single bolus of a GnRH agonist (GnRHa). GnRHa is as effective as hCG for the
induction of ovulation, and, moreover, in addition to the LH surge elicited by a bolus of GnRHa, a FSH surge is also induced
(flare-up), resembling the natural mid-cycle surge of gonadotropins.
The first prospective randomized studies, however, reported a poor clinical outcome when GnRHa was used to trigger final
oocyte maturation in IVF/ICSI patients. This appeared to be caused by a luteal phase deficiency, despite standard luteal
phase supplementation with progesterone and estradiol.
As GnRHa trigger possesses potential advantages over hCG trigger in terms of a reduced, if not elimination of OHSS, the
retrieval of more mature oocytes, and a higher patient convenience, the challenge has been to rescue the luteal phase.
The studies behind and physiological rationale of the modified luteal phase support protocol after GnRHa trigger will be
presented.
Conclusion - With our new protocol we have now been able to increase ongoing pregnancy rates to levels similar to those
of hCG trigger - without increasing the OHSS rate in the OHSS risk patient.
Although ongoing studies are currently exploring further fine tuning of the luteal support after GnRHa trigger, the concept
is now a valid alternative to hCG trigger with potential benefits.
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AB-16

Dual triggering with GnRH agonists and hCG
Engmann L
Center for Advanced Reproductive Services, University of Connecticut Health Center, Farmington, CT, USA
e-mail: lengmann@uchc.edu

Dual trigger with GnRH agonist and hCG has been shown to prevent ovarian hyperstimulation syndrome (OHSS) as well
as improve conception and oocyte maturation rates after IVF. GnRH agonist is effective in inducing an endogenous LH and
FSH surge resulting in the induction of oocyte maturation. The short half-life of the endogenous LH surge results in a
defective corpus luteum formation and therefore prevention of OHSS. Consequently, several studies have shown that
GnRH agonist trigger with standard luteal phase support may result in lower conception rates in view of the abnormal
luteal phase. However, rescuing some of the corpora lutea by administration of adjuvant low dose hCG at the time of the
trigger of oocyte maturation may improve conception rates. Therefore, dual trigger of oocyte maturation with GnRH agonist
and low dose hCG of 1,000 IU has been shown to result in excellent pregnancy rates without significantly increasing the
risk of OHSS development.
Immature oocyte syndrome is a clinical condition which is poorly understood. It has been suggested that a more physiological
induction of the LH and FSH surge may improve oocyte maturation in such situations. The dual trigger of oocyte maturation
with GnRH agonist and full dose of HCG of 10,000 IU has therefore been shown to improve the number of mature oocytes
in patients with previous immature oocyte syndrome.

AB-17

Luteal phase support in GnRH-agonist triggered cycles: hCG, Gonadal steroids, or both?
Fatemi HM
IVI Fertility clinics GCC, Abu Dhabi, UAE
e-mail: human.fatemi@fatemifertility.com

In all stimulated ART cycles, the luteal phase is disrupted, necessitating luteal-phase supplementation. The most plausible
reason behind this is the ovarian multifollicular development obtained after ovarian stimulation, resulting in
supraphysiological steroid concentrations and consecutive inhibition of LH secretion by the pituitary via negative feedback
at the level of the hypothalamic-pituitary axis. With the introduction of the gonadotrophin-releasing hormone-(GnRH)
antagonist, an alternative to human chorionic gonadotrophin triggering of final oocyte maturation is the use of GnRH
agonist (GnRHa) which reduces significantly the ovarian hyperstimulation syndrome (OHSS). Interestingly, the current
regimens of luteal support after HCG triggering are not sufficient to secure the early implanting embryo after GnRHa
triggering. Nowadays, research is going toward the point of individualized luteal phase support in GnRH agonist triggered
IVF cycles.
The current presentation discusses the etiology of luteal-phase insufficiency seen after GnRHa triggering and the various
trials that have been performed to assess the most optimal luteal support in relation to GnRHa triggering.
Although more research is needed, GnRHa triggering is now an alternative to HCG triggering, combining a significant
reduction in OHSS with comparable ongoing pregnancy rates.
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Gonadal steroid profiles in the induced luteal phase: Impact on treatment efficacy
Andersen CY
Laboratory of Reproductive Biology, Section 5712, University Hospital of Copenhagen, Copenhagen, Denmark
Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark
e-mail: yding@rh.dk

A large of bolus of human chorionic gonadotropin (hCG) is considered the golden standard for final follicular maturation
in connection with controlled ovarian stimulation and has for many years been used  for IVF treatment.  Due to the relatively
long half life the hCG bolus trigger combines ovulation induction and early luteal phase (ELP) stimulation of the corpora
lutea. However, the hCG trigger is associated with high risk of ovarian hyperstimulation syndrome (OHSS) in high responders.
The gonadotropin releasing hormone agonist (GnRHa) trigger has been introduced as an alternative to the hCG trigger in
patients following an antagonist protocol.  The use of a GnRH agonist (GnRHa) for final follicular maturation, has, however,
for the first time allowed a separation of the ovulatory signal from the ELP support. This has generated new information,
which may be able to improve the currently employed luteal phase support.
Thus, combined results from a number of RCT’s using the GnRHa trigger suggest an association between the reproductive
outcome after IVF treatment and the mid-luteal phase progesterone levels.  It appears that a lower mid-luteal serum
progesterone threshold value of approximately 80-100 nmol/L exists, which when surpassed results in reduced the early
pregnancy loss and an increased live birth rate.
Further, the trade off between the hCG bolus used for ovulation induction and the subsequent risk of OHSS, has resulted
in a trend to reduce the hCG bolus from 10.000 IU to 6.500-5.000 IU, which augment the hCG/LH deficiency during the
early/mid-luteal phase. This deficit reflects that hCG from the bolus trigger is finally cleared from circulation while the
endogenous hCG produced from the implanting embryo still is undetectable in circulation.
The mid-luteal hCG/LH shortage result in an altered progesterone profile showing the highest concentration during the
ELP, contrasting the mid-luteal peak seen in the natural menstrual cycle.
Based on this new information a number of ways may be envisioned to improve the luteal phase in the future including a
more individual based luteal phase support that potentially may further reduce the risk of OHSS and may improve
reproductive outcome. The presentation will focus on a better understanding of the luteal phase and the new opportunities
to improve the luteal phase support.

AB-19

Transvaginal progesterone administration
Macklon N
University of Southampton, Southampton, UK
e-mail: n.s.macklon@soton.ac.uk

The route of administration of progesterone for luteal support after IVF treatment continues to be one of the differences
which ‘unites’ the US and Europe. A recent survey of worldwide practice suggests that the vaginal route is more popular
not just in Europe but beyond its shores, and a study comparing patient preferences reported a clear win for the vaginal
route. However, there are a number of issues which merit critical consideration.  While randomised controlled trials show
no clear benefit in terms of pregnancy rates when other parenteral routes are employed, it is possible that a more
personalized approach to the provision  and monitoring of luteal support is merited. Recent studies indicate that some
women may not achieve serum progesterone levels found to be associated with optimal pregnancy rates, and may benefit
from additional progesterone, perhaps by another route. Moreover, many women find regular vaginal administration
uncomfortable and irritating.
It is time to review our approach to luteal phase support. This lecture will address a number of questions which now arise.
Is it really necessary to require our patients to subject themselves to weeks of discomfort and inconvenience? Is there any
evidence to support one mode of vaginal support over another? Can we personalise treatment to ensure that women get
what they need, not more and not less? Are there novel means of delivering progesterone which can improve efficacy
while reducing the patient burden? And what alternative approaches are waiting around the corner?
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AB-20

Traditional and novel parenteral progesterone regimens
Lockwood G
Midland Fertility, Tamworth, UK
e-mail: gillian.lockwood@midlandfertility.com

Introduction - The requirement for luteal phase support in stimulated IVF cycles is well established although there
continues to be active disagreement about the optimum drug, route of administration, timing of initiation of treatment
and duration of use.  Luteal phase support is required principally because of the supra-physiological levels of circulating
oestradiol resulting from stimulation with gonadotrophins, the aspiration of granulosa cells from the follicles during oocyte
retrieval and the suppression of pituitary LH in GnRH agonist and antagonist cycles resulting in premature luteolysis. In
stimulated IVF cycles, it is well recognised that most cycles are characterised by an abnormal luteal phase, leading to poor
endometrial development and asynchrony between endometrial receptiveness and the timing of embryo transfer.
Progesterone for luteal phase support (LPS) is available as an intramuscular (i.m.) injection in oil, as waxy capsules for
vaginal or rectal administration, as a bio-adhesive vaginal gel or as oral capsules. The intra-muscular injection in oil at a
dose of 50-100 mg per day has been associated with local pain, the development of sterile abscesses and local inflammatory
reactions. Vaginal progesterone, either capsules (pessaries) or gel provides a well-accepted and effective form of LPS with
adequate endometrial levels notwithstanding low circulating progesterone levels. Given the preference by a significant
minority of  ART clinicians for a parenteral progesterone and a recognition of the inconvenience and discomfort associated
with prolonged i.m. administration of progesterone in oil (castor or sesame oil), a water-soluble injectable progesterone
has been developed that may be administered by sub cutaneous  injection. Prolutex is a complex of progesterone and
hydroxypropyl- ß -cyclodextrin in water which has been demonstrated to produce comparable levels of endometrial
decidualisation as the same product administered i.m. and a currently used i.m. progesterone in oil (Prontogest- IBSA Italia
srl).
Methods - Two large prospectively randomised studies (multi-centre  in Europe and multi-centre in USA) have compared
the efficacy and tolerability of subcutaneous progesterone (Prolutex) with vaginal gel progesterone (Crinone) in Europe
 and vaginal pessary progesterone (Endometrin) in USA  for LPS in IVF and ICSI treatment cycles. Both studies demonstrated
the clinical equivalence (non-inferiority) of sub-cutaneous progesterone for luteal phase support in IVF and ICSI treatment
cycles when compared with progesterone gel or pessaries. Patient satisfaction was comparable between the two groups
and, overall, the majority of patients in each treatment group rated the treatment as convenient or very convenient as
well as comfortable or very comfortable. A strength of the studies lies with the heterogeneity of protocols used by the
different fertility  centres suggesting that the two quite different formulations of progesterone give clinically equivalent
pregnancy outcomes across a range of treatment protocols.
Conclusions - Non-endometrial, immune-modulatory actions of progesterone may influence ART outcomes and parenteral
progesterone may have a significant role to play in new ART treatment regimens such as  agonist triggered  antagonist
cycles, donor egg  and frozen embryo transfers.

AB-21

Luteal phase estrogen administration
Nardo LG
Reproductive Health Group, Daresbury Park, UK
e-mail: lnardo@reproductivehealthgroup.co.uk

The impact of controlled ovarian hyperstimulation protocols using a GnRH analogue on luteal phase performance has
been extensively demonstrated. The resulting pituitary suppression coupled with the steroidal impairment from the corpus
luteum after oocyte retrieval lead to compromised luteal function, which in turn may have a detrimental effect on the
endometrial environment and the cross-talk between the implanting blastocyst and the endometrium.
In recent years some clinical attention has been given to oestradiol (E2) supplementation in the luteal phase of in-vitro
fertilization cycles. Three meta-analyses have demonstrated that the addition of E2 to progesterone for luteal phase
support has no real beneficial effect on the likelihood of clinical pregnancy. The most recent of the meta-analyses also
looked at the different routes of administration (oral, vaginal and transdermal) and different daily doses (2mg, 4mg and
6mg) of E2, and found no statistically significant increase in the clinical pregnancy rate per patient.
This lecture will review a number of issues which arise in some clinical settings and in the context of specific patient
populations.
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SS-01

The corpus luteum: Control and functions
Stouffer R1,2, Bishop C1, Xu F1, Hennebold J1,2

1Division of Reproductive & Developmental Sciences, Oregon National Primate Research Center, Beaverton, OR, USA
2Department of Obstetrics & Gynecology, Oregon Health & Science University, Beaverton, OR, USA
e-mail: stouffri@ohsu.edu

Introduction: The primate corpus luteum is a transient endocrine gland that differentiates from the ovulatory follicle
midway through the ovarian/menstrual cycle (Stouffer, RL et al. Reprod Biol 13:259-271, 2013). Its formation and limited
lifespan is critical for fertility, as luteal-derived progesterone is the essential steroid hormone for embryo implantation
and maintenance of intra-uterine pregnancy until the placenta usurps this steroidogenic function. The pituitary gonadotropin,
luteinizing hormone (LH), and the LH-like hormone, chorionic gonadotropin (CG), are vital luteotropic hormones during
the menstrual cycle and early pregnancy, respectively. However, it is increasingly recognized that local factors, including
angiogenic factors (e.g., vascular endothelial growth factor, VEGF), prostaglandins (e.g., PGE2 and PGF2±), and steroids
(e.g., progesterone) act in an autocrine or paracrine manner to mediate or counteract the luteotropic effects of LH/CG.
Methods and Results: Recent advances from this research group identify the critical local role of progesterone and its
receptor-signaling pathways in the formation and regression of the monkey (macaque) corpus luteum during the menstrual
cycle. First, to examine the role of the genomic progesterone receptor (PGR) in ovulation and luteinization of the dominant
follicle, adenoviral vectors (AdV) expressing short-hairpin (sh) RNA that recognizes the rhesus macaque PGR or a non-
targeted scrambled shRNA (control) were injected into the preovulatory follicle 20 hours before administering an hCG
bolus to induce periovulatory events. Follicles injected with the control AdV-scrambled shRNA ovulated in a timely manner,
and serum P levels increased to typical (ng/ml) levels in a functional luteal phase. In contrast, intrafollicular injection of
AdV-PGR shRNA typically blocked follicle rupture (except one animal) and prevented the rise in circulating P levels. Ovarian
samples confirmed the presence of a trapped oocyte in the AdV-PGR shRNA treated follicles and the absence of intense
nuclear staining for PGR. In contrast, intense immunohistochemical staining for PGR was evident in the luteinizing follicle
wall of control follicles. Second, to determine if the numbers of immune cells or their activity in the primate corpus luteum
are regulated by the loss of LH support or indirectly via loss of LH-dependent P production/action, female monkeys received
no treatment (controls), a GnRH antagonist (Antide) or Antide plus a progestin (R5020). Antide treatment markedly
increased the numbers of CD11b (primarily granulocytes, as well as monocytes and activated lymphocytes) and CD14
(monocytes/macrophages)-positive immune cells in luteal tissue, but not CD16 (natural killer cells)-positive cells. Adding
R5020 with Antide reduced the numbers of CD11b- and CD14-positive cells to those of controls. Further studies established
that progesterone levels must decline to baseline (0.3 < ng/ml) for 3-4 days at the end of the menstrual cycle for the
increase in immune cells to occur. Moreover, these cells produced 16 cytokines during acute incubation in vitro, including
chemokines such as MCP-1 and MDC, as well as several interleukins.
Conclusions: The data support the concepts that: (1) induction of P and its receptor in response to the mid-cycle
gonadotropin surge is critical for ovulation and luteal development, whereas (2) the decline in P and P-receptor signaling
during functional luteal regression is required for subsequent structural luteolysis involving immune cell attraction and
activation.

Federal grant awards supporting the research
R01HD020869 and P51OD011092

SS-02

Progesterone and Implantation
Lessey B
Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and Infertility, University of South Carolina,
School of Medicine, Greenville, SC, USA
e-mail: blessey@ghs.org

Progesterone is a critical mediator of endometrial receptivity. The pathway between ovulation and progesterone production
from the corpus luteum involves complex paracrine mechanisms involving the Indian Hedgehog signaling pathway allowing
communication between epithelial and stromal compartments. In normal, fertile women progesterone initiates a large
number of mediators that ultimately down-regulate estrogen receptors, a key step in implantation success.  In certain
inflammatory conditions, such as endometriosis and hydrosalpinx, these pathways are disrupted, leading to progesterone
resistance. The link between these reversible inflammatory conditions and implantation failure have remained poorly
understood.  Increasingly, women with unexplained infertility or pregnancy loss are recognized to have defects in their
endometrial response to progesterone, maintaining an excessive endogenous estrogen response that favors proliferation
and is anti-apoptotic. Progesterone resistance and estrogen dominance are central to the association between inflammation
and infertility. This presentation will focus on the normal progesterone signaling pathways for successful pregnancy but
also examine the mechanisms of how disruption in progesterone signaling occurs, leading to endometrial receptivity
defects, infertility and IVF failure.
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SS-03

Ways to deliver progesterone subcutaneously: Development and features
De Ziegler D, Gayet V, Pirtea P, Chapron C, Santulli P
Université Paris Descartes - Hôpital Cochin, Paris, France
e-mail: ddeziegler@me.com

Introduction: Controlled ovarian stimulation (COS) designed for enabling multiple oocyte harvests in ART has been
classically associated with anomalies of progesterone production during the luteal phase.  These result from alterations
of the normal support of the corpus luteum by LH produced in a pulsatory manner by the anterior pituitary.  The pituitary
dysfunction encountered in COS results from the excessive levels of E2, use of agonist or antagonist analogues of GnRH
and lastly, the administration of exogenous hCG for triggering the final phases of oocyte maturation.
Luteal phase support (LPS): There is now overwhelming evidence that progesterone administration during the luteal
phase (LPS) of COS is mandatory for optimizing outcome.  The duration of LPS is still mater for discussion.  There are
mounting evidence that LPS can be harmlessly discontinued once there is a positive pregnancy test or after the first
ultrasound, 2-3 weeks later.  Yet, most ART centers - it includes ours - extend LPS until the luteo-placental transition is
assured 10 weeks after embryo transfer (ET).
Frozen embryo transfers (FET): Exogenous E2 and progesterone administration is also used for priming endometrial
receptivity in preparation for frozen embryo transfers (FET), following models developed in donor egg-ART (dART).  Here
exogenous progesterone must be mandatorily continued until the autonomous take over of progesterone production by
the placenta is assured 10 weeks after ET.
New progesterone option: Classically, progesterone for LPS was delivered by injections or vaginally, as the oral and
transdermal routes are not available.  Up to now, injectable progesterone preparations were oil-base preparations that
mandated IM administration. Today a new progesterone preparation is offered in aqueous form for sub cutaneous
administration, Prolutex®.  The efficacy of this new progesterone preparation was tested in E2 and progesterone treatment
- of frozen embryo transfer type - and in real life ART conditions.  The former phase II trial led to select the dose of 25mg/day
as being the minimal effective dose that produces the endometrial transformations encountered in the luteal phase of
the menstrual cycle.
Subsequently, phase III trials –in Europe and US – offered evidence that Prolutex is equally effective for LPS as the vaginal
products existing in real life COS as commonly used in ART.
Conclusion: Recently, accumulating evidences have pointed at differences in obstetrical outcome following the transfer
of fresh or cryopreserved ART embryos.  Fresh embryo ART is associated with a slight increase incidence in preeclampsia,
premature birth and small for gestational age (SGA) and generally leads to slightly earlier deliveries of slightly smaller
babies.  Conversely, frozen embryo ART does see these alterations but is associated with a slight increase in macrosomia.
 None of these alterations are readily explainable.  Yet all point at early placentation issues and therefore call for reassessing
whether all LPS are equal and whether the hormonal levels to which the endometrium is exposed at embryo implantation
time should not be controlled better.
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SS-04

Physiology and clinical impact of gonadotropin isoforms: From FSH to hCG
Andersen CY
Laboratory of Reproductive Biology, Section 5712, University Hospital of Copenhagen, Copenhagen, Denmark
Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark
e-mail: yding@rh.dk

A fine-tuned interplay between hormones of the hypothalamus-pituitary-ovarian axis leads to the development of just
one pre-ovulatory follicle during the natural menstrual cycle. During the first half of the follicular phase of the menstrual
cycle stimulation of follicular growth takes place resulting in selection of the follicle destined to ovulate, whereas in the
second half the selected follicle acquires dominance and is subsequently ovulated.
Due to the low levels of both oestradiol and Inhibin-B in the beginning of the follicular phase FSH rise and exceed the
threshold level that stimulates follicular growth. FSH is released from the pituitary in a variety of isoforms that all share a
similar peptide backbone but have different oligosaccharides attached, which especially differ in the number of terminal
sialic acid residue affecting the overall circulatory half-life. FSH isoforms with relatively many terminal sialic acid residues
(i.e. acid isoforms) are shielded from hepatic clearance and show longer half-life as compared to FSH isoforms with fewer
terminal sialic acid residues (i.e. less acid isoforms). The FSH isoform composition released from the pituitary is under
hormonal control. Circulatory levels of oestradiol determine the FSH isoform profile and while levels of oestradiol during
the first part of the follicular phase are low the FSH isoform composition released is primarily acid. Only when levels of
oestradiol rise as ovulation is approaching will the FSH isoform composition change and become less acid, while the pituitary
release of FSH at the same time is becoming reduced as the oestradiol and Inhibin-B exert a negative feed-back inhibition
on the pituitary.
To compensate for the reduced FSH levels the selected follicle starts to develop LH receptors, which – when activated –
during the second half of the menstrual cycle stimulate follicular growth and oestradiol production. Thus, a combination
of FSH and LH drives follicular development during the second half of the menstrual cycle. In connection with controlled
ovarian stimulation (COS) levels of FSH in the second half of the menstrual cycle remain high due to exogenous administration
and it is well established that these high levels of FSH may drive follicular development without or with only low levels of
LH or hCG activity. Alternatively, high levels of LH-like activity (i.e. LH or hCG) may drive follicular development with only
low levels of FSH and in that sense the two gonadotropins may substitute for one another. As for FSH, hCG exists in different
forms, which exert different functions – in particular sulphated hCG, hyperglycosylated hCG and normal hCG show different
characteristics, which may be of importance in connection for controlled ovarian stimulation. The lecture will provide an
overview of the hormonal regulation of follicular development in the follicular phase.

SS-05

Endocrine and clinical features of a new highly purified hMG preparation
De Geyter C
University Hospital of Basel, University of Basel, Basel, Switzerland
e-mail: christian.degeyter@usb.ch

A prospective, investigator-blind, randomized, multicentre, non-inferiority study was carried out in 270 infertile women to
compare a new highly purified hMG preparation Meriofert (IBSA) with another highly purified hMG preparation (Menopur,
Ferring) for controlled ovarian hyperstimulation (COH) in ART. The study was funded by Institut Biochimique SA (IBSA).
Meriofert contains 75 IU (or 150 IU) follicle stimulating hormone (FSH) and 75 IU (or 150 IU) luteinizing hormone (LH)
activity per vial and is extracted from the urine of menopausal women while the LH activity is provided by highly purified
hCG of chorionic origin extracted from  the urine of pregnant women. The study aimed to i) confirm the non  inferiority of
Meriofert vs. a commercially available hMG comparator with regard to clinical outcome and to ii) compare the incidence
of clinically significant OHSS.
270 women aged 18-39 years, with a BMI ≤30 kg/m2, with <3 prior completed assisted reproductive technology (ART)
cycles, undergoing in vitro fertilization (IVF) were randomized from March 2011 through April 2013. Standard long down-
regulation with GnRH-agonist was performed before starting COH. Ovulation was induced with hCG. Primary efficacy
assessment was the total number of oocytes retrieved.
Most of the clinically significant endpoints including fertilization rate, cleavage rate, mean implantation rate, positive ß
hCG test rate, clinical pregnancy rate, delivery and live births rate, miscarriage rate were similar among both groups. In
addition, neonatal efficacy parameters including gestational age at delivery, baby weight, singleton and multiples rate
similar among both groups. The quality of the embryos obtained was also equivalent in the two treatment groups, but the
number of retrieved oocytes was higher in the Meriofert group (11.6 +_ 6.6 and 9.7 +_ 5.9, respectively). The duration of
stimulation was shorter in the Meriofert group. The safety and tolerability profiles of both preparations were similar.
In conclusion, this study has demonstrated that Meriofert is an alternative for controlled ovarian stimulation in ART.
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SS-06

Basal assessment of patients in ART before the treatment
La Marca A
Dipartimento di Scienze Mediche e Chirurgiche Materno -Infantili e dell’Adulto, Università degli Studi di Modena e Reggio
Emilia, Modena, Italy
e-mail: antlamarca@libero.it

SS-07

Corifollitropin alfa protocol: From clinical trials to clinical practice
Griesinger G
Department of Gynecological Endocrinology and Reproductive Medicine, University Hospital of Schleswig-Holstein, Campus
Luebeck, Luebeck, Germany
e-mail: georg.griesinger@uni-luebeck.de

A single injection of corifollitropin alfa, a new recombinant fertility hormone, is able to initiate and sustain follicular growth
for an entire week. Corifollitropin alfa has been developed in the largest clinical trial program our field has ever seen, with
4000+ patients having been treated in phase III trials, predominantly in randomized controlled trials of high methodological
quality. Two dosages of corifollitropin alfa are available: 150μg for patients >60kg bodyweight and 100μg for patients
with a bodyweight ≤60 kg. Compared with daily administration of 200 IU rFSH, 150μg corifollitropin alfa is non-inferior
in terms of pregnancy rates and safety. The number of oocytes is equivalent in patients treated with the 100μg dose of
corifollitropin alfa as compared to 150 IU rFSH in a daily antagonist protocol. Repeated exposure to a single dose of 150
μg corifollitropin alfa for the first week of stimulation resulted in a similar ovarian response in each of the three COS cycles
and was safe, as evidenced by a low OHSS incidence and no concerns related to immunogenicity. In patients 36-42 years
of age, 150μg corifollitropin has equal efficacy and safety compared to 300 IU rFSH. The combined dataset on corifollitropin
alfa eventually allows elaborate post-hoc exploratory analyses, some of which will be shared at the presentation, including
the role of endogenous LH and progesterone, inter- and intracycle variability of ovarian response and effect on outcome,
OHSS prediction based on sonography, and the role of follicular and endocrine assessments during ovarian stimulation.

SS-08

Antagonist protocol in IVF: Results from outcome studies and patient point of view
De Stefano C
Unità Operativa di Fisiologia della Riproduzione e Sterilità di Coppia, Azienda Ospedaliera S.G. Moscati, Avellino, Italy
e-mail: cri.destefano@me.com
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SS-09

Clinical evidence on the utilization of LH activity in ART
Revelli A
Gynecology and Obstetrics 1U, Physiopathology of Reproduction and IVF Unit, Dept. of Surgical Sciences, University of Torino,
S. Anna Hospital, Torino, Italy
e-mail: alberto.revelli@unito.it

One of the most important concepts that have been demonstrated in Reproductive Endocrinology is that every woman
undergoing in vitro fertilization (IVF) has peculiar endocrine characteristics and ovarian responsiveness to controlled
ovarian stimulation (COS). This (relatively) new idea is at the basis of the  personalization  of ovarian stimulation for IVF:
today, COS may (and should) be tailored for every woman according to well defined criteria in order to give to her the best
chance of obtaining good quality oocytes, embryos and finally a pregnancy, and, on the other side, in order to avoid side
effects and risks. In the last years, pharmacological industrial research have developed a large spectrum of very powerful
and specific medications for COS, offering to doctors the necessary tools to project and perform individual COS (iCOS)
to their patients. However, despite this abundance of available tools, some patients remain a difficult challenge because
of their scarce responsiveness to any COS protocol. Several different COS regimens and adjuvant therapies have been
tested so-called “poor responders”, but to date none of them has brought significant progress in their prognosis.
The presentation will deal with develop the following issues:
a) Definition of low and poor responders: official criteria and functional indexes (OSI, FORT)
b) Increasing incidence of poor ovarian responsiveness: why?
c) Proposed strategies to improve ovarian responsiveness: follicle wave synchronization, adjuvant pre-treatments
d) The repeated all-freeze strategy: is it worth?
e) Information and social freezing: will they help?

SS-10

Clinical utilization of innovative technologies in the ART laboratory
Basile N
Instituto Valenciano de Infertilidad (IVI), Madrid, Spain
e-mail: natalia.basile@ivi.es

Since the introduction of the IVF concept in the late 70’s the evolution in assisted reproduction has been remarkable. For
the time being and until nowadays most of the embryologist’s efforts have focused on maximizing the efficiency from
oocyte retrieved to the production of highly viable embryos. New technologies have been introduced in the IVF laboratory
in order to aid the embryologist to improve outcomes, including those that ascertain which embryo has the highest chance
of implantation, such as vitrification, co-culture, microfluidics, blastocyst transfer, preimplantation genetic diagnosis and
also non-invasive methods of embryo screening as time-lapse, proteomics and metabolomics. Not all the patients follow
the same path-flow from oocyte retrieval to embryo transfer. Depending on the number of oocytes retrieved or the number
of embryos generated, consecutive accumulation following a thawing process may result in a worthy alternative, especially
in those cases where mature oocytes are limited or the endometrium is not receptive. On the other hand, oocyte and
embryo vitrification may also represent a good alternative when the numbers are too high due to a patient’s abnormal
response and a delay in embryo transfer is necessary. Once the numbers are satisfactory, strategies as extending the days
of culture until blastocyst instead of early or late embryo cleavage stage selection may increase implantation chances.
Additionally, time-lapse technology may avoid extended culture, predicting early blastocyst formation or improving culture
conditions by providing stable culture conditions and increasing embryo observations (24/7). In this sense, new algorithms
for blastocyst prediction and implantation potential are clinically available and potentially useful for routine practice.
There is room for embryo diagnostic invasive technologies such as CGH arrays being specially indicated in cases with high
risk of aneuploidies such as advanced maternal age or recurrent miscarriage. In these patients, non-invasive technologies
would not be able to replace chromosome screening although time-lapse algorithms specially designed may help to reduce
the chances of transferring an abnormal embryo. In the near future embryologist tasks will also change considering that
continuous gamete/embryo handling and assessment will no longer be necessary, improved culture conditions by non-
disturbance surveillance and automated procedures will optimize and/or maximize the ratio oocyte retrieved take home
baby.
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OC-01

In poor responders usage of dual trigger in gonadotropin releasing hormone antagonist cycles for
final oocyte maturation have no effect on IVF outcomes in comparison with standard human
chorionic gonadotropin trigger
Erdem Aa, Mutlu MFb, Erdem Ma, Mutlu Ic, Oktem Ma

a Department of Obstetrics & Gynecology, Gazi University Faculty of Medicine, Ankara, Turkey
b Department of Obstetrics & Gynecology, Koru Hospital, Ankara, Turkey
c Novaart IVF Clinic, Ankara, Turkey
e-mail : erdemah@hotmail.com

Objective: To compare  in vitro fertilization treatment  outcomes  after dual trigger with a  combination of gonadotropin
releasing hormone agonist and human chorionic gonadotropin (hCG) versus  hCG alone in cycles with poor ovarian response
to controlled  ovarian hyperstimulation.
Design: Retrospective cohort
Setting: IVF center
Patients: Patients with ≤ 4 oocytes retrieved after controlled ovarian hyperstimulation who underwent IVF treatment
with  GnRH antagonist protocol.
Interventions:  Standard hCG trigger (6500 IU recombinat hCG) versus dual trigger (0.2 mg triptorelin plus 6500 IU
recombinant hCG)
Main Outcomes: Clinical pregnancy, fertilization, implantation and retrieved mature oocyte rate.
Results: A total of 281 patients with 176 completed cycles with embryo transfer were enrolled (standard hCG trigger group
n: 214, dual trigger group n: 67). The demographic properties of each group was identical.  There were no significant difference
between standard  hCG trigger and dual trigger group in terms of clinical pregnancy (13% vs 19%) fertilization ( %68.2 vs
%70.6), implantation (%15.7 vs %18.3) and retrieved mature oocyte rates (%77.7 vs % 77.8).
Conclusion: In poor responders usage of dual trigger in gonadotropin releasing hormone antagonist cycles for final oocyte
maturation have no effect on IVF outcomes in comparison with standard  hCG trigger.

Comparison of ICSI cycles outcome in two groups of patients with endometriosis with and without
sclerotherapy
Alborzi S1, Alborzi M2

1Shiraz University of Medical Sciences, Gynecologic Endoscopy Division- Laparoscopy Research Center- Department of Obstetrics
and Gynecology- Faculty of Medicine, Shiraz, Iran
2Shiraz University of Medical Sciences, Division of Infertility- Infertility Research Center- Department of Obstetrics and
Gynecology- Faculty of Medicine, Shiraz, Iran
e-mail: alborzisa@gmail.com

Objective: In this study we aim to evaluate the effectiveness of aspiration ethanol sclerotherapy (AEST) on treating
endometrioma and to compare the outcome of their intracytoplasmic sperm injection (ICSI) cycles with the ICSI cycles of
patients who previously underwent laparoscopic surgery for endometrioma and deep infiltrative endometriosis (DIE).
Materials and Methods: This randomized clinical trial study was performed on 61 patients with infertility and endometrioma,
divided into two groups. In group 1, 31 patients with endometrioma received ICSI cycles and simultaneous sclerotherapy
without undergoing previous surgery. In group 2, 30 patients with endometrioma were treated by laparoscopic surgery and
then received ICSI cycles. For all the patients controlled ovarian stimulation with ultra-short GnRH agonist flare up and
GnRH-antagonist protocol was used. Oocyte retrieval was done in both groups under general anesthesia. In group 1, ultra-
sound guided aspiration of endometrioma and ethanol sclerosis with ethanol 96% was performed at the same time. ICSI
was performed on all oocytes which were at least in MII stage. Number and quality of oocytes, implantation rates, pregnancy
rates and recurrence of endometrioma were compared between the two groups.
Results: The number of retrieved oocytes were 216 in group 1 (mean 6.96) and 146 (mean 4.8) in group 2. The number of
mature oocytes were 184 in group 1 (85%) and 124 (84%) in group 2. The implantation rate for group 1 was 5.03% and.6.4%
for group 2. The pregnancy rates were 22% and.20% for group 1 and group 2 respectively. Implantation rate in group 1 was
4.5% in fresh embryo transferred cycles versus 5.2% in freeze embryo transferring. No abortions occurred in any of the
patients. One-year follow-ups revealed that none of the patients in group 2 showed evidence of recurrent disease but in
one-third of patients in group 1, recurrence of endometrioma was detected.
Conclusion: Although the difference in number and quality of oocytes, implantation rates and pregnancy rates between
the two groups was no significant, persistence and recurrence of disease were higher in patients in group 1. This suggests
that although sclerotherapy for endometrioma does not negatively affect implantation and pregnancy rates, recurrence
of endometriosis is higher compared to laparoscopic surgery. Similar implantation and pregnancy rates between fresh and
freeze embryo transfer cycles in group 1 showed that fresh embryo transfer can be performed right after sclerotherapy.
Keywords: Endometrioma

OC-02
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Assessment of ovarian reserve tests for prediction of oocyte yield and change of pregnancy after
ovulation induction
Barbakadze L, Kristesashvili J, Khomasuridze A, Khonelidze N, Osidze K
Archil Khomasuridze Institute of Reproductology, Clinic for IVF and Human Reproductive Health, Tbilisi, Georgia
e-mail: ludmilabarbakadze25@gmail.com

Ovarian reserve plays a crucial role in achieving pregnancy following any treatment in sub fertile women. Assessment of
ovarian reserve is essential for prediction the ovarian response and outcome of In Vitro Fertilization. However, there are
controversial opinions about advantages of the various ovarian reserve tests for prediction of IVF outcome.
Objective: The aim of this study was assessment of most widely used ovarian reserve tests: age, follicle stimulating
hormone (FSH), antral follicle count (AFC), anti-Mullerian hormone (AMH) and determination of the most reliable markers
of ovarian reserve for prediction the outcome of ovulation induction in terms of oocyte yield and chance of pregnancy.
Methods: The prospective study included 111 infertile women, who underwent IVF with or without ICSI. Patients with an
oocyte count ≤3 were considered as poor responders (n=48); those with >3 were considered as good responders (n=68).
AFC, levels of FSH and AMH were determined on day 3 of menstrual cycle.
Results: The results of the whole study shows that, the correlation between AMH and number of oocytes was the strongest
(rs = 0.6), as well as between AFC and number of oocytes (rs = 0.6). There were statistically significant differences between
two groups in all parameters. Poor responders were older, having higher FSH concentrations, lower AMH and AFC values
and significantly lower number of retrieved oocytes and embryos compared with good responders (p<0.05). Comparison
between those with ongoing pregnancy (n=32) and those without (n=68) revealed that there were significant differences
in age (p = 0.000), AMH (p = 0.004) and AFC (p=0.006), as well as in number of retrieved oocytes (p=0.004) and number
of embryos (p=0.002). Women with ongoing pregnancy were younger, had higher values of AMH, AFC, oocytes and embryos
number. No significant differences were observed in concentrations of FSH (p=0.115).
The binary logistic regression analysis for clinical ongoing pregnancy shows, that age is the only factor, which significantly
predicted the likelihood of clinical ongoing pregnancy (B=0.14; p=0.005).The cut-off value of the age for prediction of the
clinical pregnancy was 33.5 y (ROCAUC =0.733; sensitivity 79%, specificity 50%). Binary Regression Analysis for Poor Ovarian
Response shows, that AFC is the only factor which significantly predicts poor response after ovulation induction. The cut-
off value of AFC for prediction of  poor response was 5 (ROC curves/area under the curve [AUC], ROCAUC=0.816; sensitivity
90%, specificity 65%).
Conclusions: AMH and AFC have the same values for prediction of oocyte and embryo number after ovulation induction.
The levels of FSH have no predictive value for embryo number and chance of pregnancy during IVF. AFC is the most reliable
predictor of  poor ovarian response after ovulation induction during IVF. Among ovarian reserve tests Age is the only factor
which significantly predicts the likelihood of cumulative ongoing pregnancy during IVF.
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A stepwise approach to mono-ovulation in women with polycystic ovary syndrome: A clinical
review on ovulation induction
Birch Petersen K, Pedersen NG, Pedersen AT, Lauritsen MP, la Cour Freiesleben N
Rigshospitalet, Copenhagen University Hospital, Fertility Clinic, Copenhagen, Denmark
e-mail: kbirch@dadlnet.dk

Objective: The purpose of this clinical review was to determine the most efficient, evidence-based method to achieve
mono-ovulation in women diagnosed with polycystic ovary syndrome (PCOS).
Background: PCOS affects 5-10% of women of reproductive age and is the most common cause of anovulatory infertility.
There are several approaches to ovulation induction treatment that varies in efficacy, time consumption and patient
compliance.
Data Sources: Sources included Medline, Embase, Cochrane Library and reference lists on cited articles to May 2015.
Study Selection: Eligible studies were in English, with information on treatment, efficacy and complication rates. Data
were extracted describing level of evidence, treatment efficacy and multiple births. Systematic reviews, meta-analyses and
randomized controlled trials were favored over cohort and retrospective studies.
Results: Ovulation rate is improved by lifestyle intervention (LI) in overweight women. Therefore, the primary consultation
should focus on LI, such as dietary advice and exercise. LI improves body composition (BMI, body weight and waist-to-hip
ratio), hyperandrogenism, and insulin resistance in women with PCOS. The efficacy of metformin in PCOS patients is related
to the BMI. Metformin may regulate the menstrual cycle within 1–3 months of treatment. Pregnancy rates are higher for
metformin compared to placebo (OR 2.31, 95%CI (1.52–3.51)). However, metformin does not improve the life birth rate
(LBR) whether used alone (OR 1.80, 95%CI ((0.52– 6.16)) or in combination with clomiphene citrate (CC) vs. CC as
monotherapy (OR 1.16, 95%CI (0.85–1.56). CC is recommended as primary treatment for PCOS related infertility. CC induces
ovulation in three out of four patients, the risk of multiple pregnancies is modest, and the treatment is simple and inexpensive.
It is not recommended to increase the dose above 150 mg/day. The starting dose of CC may be increased to 100 or 150
mg/day depending on the BMI. If ovulation is achieved on CC, up to six treatment cycles is suggested. The cumulative
pregnancy rate is 46% after four cycles and 65% after six cycles. Exogenous gonadotropins (FSH) may be used as an
alternative first line treatment or for CC resistant women. In order to reduce the risk of multiple pregnancies and ovarian
hyperstimulation syndrome (OHSS), a step-up protocol with a low starting dose is recommended. If no response can be
detected after at least seven days of stimulation, the dose can be increased by 25 to 37.5 IU/day. One study has shown a
cumulative LBR of 47.4% after three FSH ovulation induction cycles compared with 36.9% in patients treated with CC (P
= 0.03). Laparoscopic ovarian drilling is an alternative treatment, and should be considered in women with a history of CC
resistance, previous OHSS or uncontrollable stimulation cycles.
Conclusion: More than half of the women diagnosed with PCOS are overweight or obese. This implies the need for
individualized treatment to carefully balance the advantages and disadvantages of the different ovulation induction
strategies. This review suggests a stepwise approach to induce mono-ovulation in PCOS patients.

Figure 1: Treatment strategy to ovulation induction in women diagnosed with PCOS

Treatment strategy to ovulation induction in women diagnosed with PCOS
Recommendations:     Consider:

1. Clomifene citrate,
     50–100 mg*

2. Gonadotropins.
      Low dose step-up protocol**

*A starting dose of 100 mg is recommended to obese women with BMI>30 kg/m2,
   hyperandrogenism, amenorrhea or women with a large ovarian volume
** Women with increased BMI and amenorrhea often have a higher threshold value
*** No effect on life birth rate. Treatment with metformin is controversial

Lifestyle interventions Metformin*** Ovarian drilling

Figure 2: Evaluation of treatment modalities in ovulation induction in relation to efficacy, advantages and
disadvantages.

Treatment modalities in ovulation induction for women diagnosed with PCOS
graded with pros (green) and cons (yellow, red)

Ovulation Multiple Time to Ultrasound Side Patient
pregnancies pregnancy examinations effects compliance

Lifestyle  interventions

Metformin

Clomifene citrate

Gonadotropins

Ovarian drilling

        Indication of efficacy in relation to ovulation induction
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OC-05

Ovulation induction in women undergoing intrauterine inseminations with donor sperm: Letrozole
or clomiphene citrate?
El Hachem H, Antaki R, Lapensée L, Benoit J, Sylvestre C, Bissonnette F, Kadoch IJ, Bouet PE
OVO fertility clinic, Montreal, QC, Canada
Department of Obstetrics and Gynecology, University of Montreal, Montreal, QC, Canada
e-mail: hadyhachem@hotmail.com

Background: Ovulation induction (OI) with Letrozole (LET) or Clomiphene Citrate (CC) is widely used in Intrauterine
Insemination (IUI) cycles for various indications, such as unexplained infertility, anovulation due to Polycystic Ovarian
Syndrome (PCOS), or in women undergoing Donor sperm IUI (DS-IUI). However, the issue surrounding which is the optimal
oral drug for OI remains unresolved, and results vary significantly between studies. We decided to compare the efficacy of
LET and CC in a specific population of women with no history of infertility undergoing DS-IUI.
Material and Methods: We performed a retrospective cohort study at Ovo clinic (University-affiliated private IVF clinic)
between January 2011 and June 2014. All women ≤40 years with regular menstrual cycles and no history of infertility who
underwent DS-IUI for absence of a male partner (single women and same-sex couples) and azoospermia were included.
Patients with PCOS according to the Rotterdam criteria were excluded. All women had ovarian reserve testing (FSH, antral
follicle count, AMH) and at least one patent tube. The choice of OI protocol (LET 5 mg, cycle day 3-7 Vs CC 100 mg, cycle
day 3-7) was based on the physician’s discretion, and only the first three treatment cycles were analyzed for each patient.
Ultrasound monitoring of follicular growth was started on cycle day 9, and when a leading follicle ≥17 mm was noted,
ovulation was triggered with recombinant hCG and DS-IUI performed approximately 36 hours later. Our primary outcomes
were live birth rate ( LBR) per started cycle and cumulative LBR. Secondary outcomes were clinical pregnancy rate per
started cycle (CPR) (fetal heartbeat at 7 weeks), twin pregnancy rate, miscarriage rate and cycle cancellation rate.
Results: In total, 590 DS-IUI cycles in 257 women were included: 269 LET cycles in 112 women, and 321 CC cycles in 145
women. The two groups were comparable for age, Body Mass Index, ovarian reserve and number/mobility of inseminated
sperm. There were no differences in LBR (11.5% (31/269) vs 16.5% (53/321), p=0.08), cumulative LBR (27.7% (31/112) vs
36.6% (53/145), p= 0.13), CPR (17.1% (46/269) vs 21.5% (69/321), p=0.18), twin pregnancy rate (8.7% (4/46) vs 11.6%
(8/69), p=0.6), miscarriage rate (21.7% (10/46) vs 21.7% (15/69), p=1) and cycle cancellation rate (3% (8/269) vs 2.8%
(9/321), p= 0.9) between LET and CC, respectively.
Conclusion: For women with regular menstrual cycles and no history of infertility undergoing DS-IUI, OI with LET or CC
leads to similar outcomes. Therefore, other factors, such as side effects, tolerance, price and availability, should be taken
into account when choosing one drug over the other. In Canada, CC is less expensive than LET and thus should be the
preferred treatment for these patients.

OC-06

A comparative, randomized, prospective study for corifollitropin alpha with recombinant follicle
stimulating hormone in gonadotropin-releasing hormone antagonist controlled ovarian
stimulation protocols in normo responder patients undergoing in vitro fertilization
Ergur AR 1, Dundar O 2, Arvas A 1

1. Jinemed Kalamis IVF Center, Istanbul, Turkey
2. Gulhane Military Medical Academy, Haydarpasa Training Hospital, Istanbul, Turkey
e-mail: alirustuergur@gmail.com

Objective: To compare corifollitropin alpha with recombinant-FSH treatment in antagonist cycles, on normo responder
patients undergoing IVF-ICSI in terms of cycle outcome measures.
Design: A comparative, randomized, prospective study.
Materials and Methods:
Patients:  A total of 150 normoresponder patients (75/75) aged 24-33 years in the ICSI-ET program between April 2014 and
March 2015.
Interventions: A single injection of 150 ug of corifollitropin alfa or daily 150 IU of recombinant FSH for the first 7 days then
daily use until three follicles reach > 17 mm in size. Gonadotropin releasing hormone was started on stimulation day 5 up
to hCG day. If available, single blastocyst embryo transfer was done.
Main outcome measures: The groups were compared to the patient characteristics, COH outcome parameters including,
number of oocytes, vital pregnancy rates and endometrial thickness.
Results: There were no differences in patients’ characteristics between two groups. Duration of stimulation, total FSH
units, the number of oocytes retrieved and number of GI and GII embryos and number of transferred embryos were very
close. The number of oocytes were 10,4 and 9,7 in the corrifollitropin alfa and daily FSH group respectively, difference +0.7%,
95% CI: -1.3 to +1.8. The vital pregnancy rates were 35,2% in the corifollitropin alfa group and 37.1% in the recombinant
group with no statistically significance, difference 1.9%, 95% CI: 0.5 to 3.1.  However, the endometrial thickness was higher
on the day of hCG in the long acting r-FSH corifollitropin alpha group (P<0.8). There were no differences in the clinical
pregnancy rate per cycle initiated, or in implantation rate. The ovarian hyperstimulation rates were also very similar 1,5%
and 0.9% without statistically significance.
Conclusion: Long acting r-FSH corifollitropin alpha is as effective as daily r-FSH treatment in antagonist cycles for
normoresponders, undergoing IVF-ICSI. Also long acting r-FSH corrifollitrophin alpha had positive effect on the endometrial
thickness, thus it may be promising for patients having thin endometrium problem.
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OC-07

Cadmium pollution by cigarette smoking and effect on assisted reproduction
Sänger N1, Mavrova L2, Hawig K1,  El Balat A2,  Hoppe K3, Peter C4, Gruessner S1

1Department of Gynecologic Endocrinology and Reproductive Medicine, J.W. Goethe - University Hospital, Frankfurt am Main,
  Germany
2Department of Gynecology, J.W. Goethe - University Hospital, Frankfurt am Main, Germany
3Department of Anesthesia, Intensive Care Medicine and Pain Therapy, J.W. Goethe - University Hospital,  Frankfurt am Main,
  Germany
4Department of Pediatric Pulmonology, Allergology and Neonatology, Hannover Medical School, Hannover, Germany
e-mail: susanne.gruessner@kgu.de

Objective: Cadmium (Cd) intake from smoking of cigarettes may interfere with in vitro fertilization. We explored the diverse
effects of the toxic tobacco substance cadmium in single follicular fluids (FF) and/or blood specimens of female smokers
undergoing in vitro fertilization and the influence on reproductive endpoints.
Methods: Sixty-two infertile women who participated in a single centre IVF program underwent gonadotropin-induced
ovarian stimulation per clinic protocols and were selected in two groups - non-smokers and smokers. Cd -concentrations
were measured in both – FF (overall) and blood specimens (thirty-five) – in relation to oocyte maturity, oocyte fertilization,
embryo cleavage and embryo implantation. Further included variables were (1) reproductive age and (2) type of the assisted
reproductive technology (IVF/ ICSI/ MESA/ TESE). Cd - measures in FF and blood specimens were performed by (1)
spectrometry and (2) by Perkin Elmer Sciex technology. Both methods were equipped by defined limits of detection of
0.05 ug / l for FF - Cd and 0.2 ug / l for blood Cd.  Spearman rank correlation coefficient and Mann-Whitney U- test were
used to assess bivariate associations. Statistical significance was defined as p < 0.05 for a two tailed test.
Results: Mean age of the 62 women providing FF specimen was 32 y; 93,6 %  had IVF-ICSI ,  1,6 % had MESA, 4,8  % had
TESE. Between 1 to 18 oocytes were collected from each participant. On average  6,0  oocytes were collected from IVF/ ICSI
cases and between 1-3 embryos transferred by each woman mainly on day 3 (91%). Median (range) FF- Cd concentrations
were 0.42ug/l (range 0.1 -3.8 ug/l), over 80% of measured values above the LOD’s, Likewise, 36% of values are above the
LOD of blood Cd. FF-Cd concentrations showed adverse effect on IVF with tendency to fewer mature oocytes and lower
fertilization rates.
Conclusions: Beside Cd trace amounts near the limit of detection our study showed associations between trace
concentrations of Cd in single FF specimens and oocyte fertilization. Further studies on multiple follicle Cd pollution are
merited to assess the role of toxic metal Cd intake caused by cigarette smoking with respect to oocyte quality in assisted
reproduction.

OC-08

30 Years of ovulation induction
Hughes G1,2,3, Garrett D1, van der Vegte G3, Hines A2, Atkinson P1,2,3, Mahajan T2, Ledger W1,2,3

1 IVF Australia, Sydney, Australia
2 University of NSW, Sydney, Australia
3 Royal Hospital for Women, Sydney, Australia
e-mail: ghughes@ivf.com.au

Introduction: This is a review of 30 years of ovulation induction at the Royal Hospital for Women in Sydney.  All cases were
supervised by the same senior clinician, in association with a registrar or fellow. These data only include FSH stimulation
patients. This clinic was a “stand alone” OI clinic, separate from any IVF clinic.
Patient Selection: This study includes every patient who was referred to the OI clinic with Group I or II anovulation or
unexplained infertility.  Patients who were found to have untreated blocked fallopian tubes and/or major male defect were
excluded from the study
Methods: All patients were entered into a database soon after each cycle of treatment was completed.  The initial database
used was dBase (1980-1984), then FoxPro (1985-2010), thereafter Excel.  FSH types changed from human Pituitary
Gonadotrophin (hPG) till 1985, human Menopausal Gonadotrophin (hMG) till 2000, and then recombinant FSH (rFSH) till
the present time.  Monitoring changed from estimating 24 hour urinary oestrogens alone, then serum oestradiol alone and
finally E2 estimations in combination with ultrasound.  Intra-uterine insemination initially was used only in cases where
there was a mild male factor (no less than 10 million motile sperm/ml).  After 2000, the indication for the use of IUI was
broadened to all patients with unexplained infertility.
Results:  Over 4500 treatment cycles were assessed, involving over 1500 patients. The mean age was 33.  The average
number of cycles per patient was 3.  Only 30% of patients with unexplained infertility achieved pregnancy (14%/cycle),
whereas the pregnancy rate of patients with Group I anovulation was 65% (26%/cycle) and for Group II 52% (23%/cycle).
Overall the ovulation rate for all groups and all ages was 98%/cycle.  Not surprisingly the pregnancy rate per cycle in those
age >37 was 12% and for patients <30 24%.  HPG and rFSH had the highest pregnancy rates (25%/cycle).  HMG had the
lowest pregnancy rates (15%/cycle).  There were 84 patients with multiple pregnancies (11%).  After the introduction of
routine ultrasound cycle monitoring in 1995, the multiple pregnancy rate changed slightly (10%). After 2000, the use of
IUI as part of the management of unexplained infertility was associated with a significant increase in pregnancy rates.
There was no difference in pregnancy rates for patients with Group I or II anovulation when IUI was used.
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OC-09

Oral contraceptive pill pretreatment for cycle scheduling effects pregnancy rates in older women
undergoing GnRH-antagonist cycles
Lacin S, Lacin A, Koc M, Cakmak D, Kunt A
Medicana International Istanbul Hospital, IVF Center, Istanbul, Turkey
e-mail: dr@selmanlacin.com

In older age women, it is more common to encounter the ovarian cysts or large follicles due to high FSH while starting a
new cycle. Our aim was to assess the effect of oral contraceptive pill (OCP) pretreatment in Controlled ovarian
hyperstimulation for in vitro fertilization (IVF) during antagonist cycles in women older than 38 years of age. A total of 276
patients, aged 38 to 42 (one cycle each patient) received a short GnRH antagonist protocol starting at day 2 or 3 of their
menstrual cycle for IVF/ICSI. Among these,174 patients took OCP pre-treatment for 21 days before the stimulation protocol
(OCP group) and 102 patients received no OCP(non-OCP group). The triggering of final oocyte maturation was obtained
with 10 000 IU of hCG. The clinical pregnancy rates per started cycle in the non-OCP group and OCP group were 20.8% and
13.7% (P < 0.05) respectively. The endometrium on hCG day was thicker in non-OCP group than OCP group (9.3 mm vs 8.6
mm, P < 0.05).
Conclusion: Pretreatment with OCP, as compared with direct initiation of stimulation at Day 2 of cycle in patients treated
with short GnRH-antagonist protocol appears to be associated with a significant difference in clinical pregnancy rates per
started cycle in women older than 38 years of age.

OC-10

Does intrauterine insemination enhance pregnancy rates in patients with unexplained infertility,
when used in conjunction with ovulation stimulation?
Mahajan Tb, Hughes Ga,b,c, Hines Ab, Garrett Da, van der Vegte Gc, Atkinson Pa,b,c, Ledger Wa,b,c

a IVF Australia, Sydney, Australia
b University of NSW, Sydney, Australia
c Royal Hospital for Women, Sydney, Australia
e-mail: tanyamjn@yahoo.com.au

Introduction: In Australia Clomid and FSH are used to induce ovulation in patients with unexplained and mild male factor
infertility. Treatment with Ovulation Induction and Intrauterine Insemination is considered a low cost, low stress and
minimally invasive form of fertility treatment. This study aims to use retrospective data spanning thirty-three years (1980-
2013) to determine the appropriateness of this treatment in clinical practice for mild male factor and unexplained infertility.
Methods: A Retrospective Cohort study was conducted using data collected from 1980 - 2013 at the Royal Hospital for
Women in Randwick NSW. The data collection was lead by a single consultant. Patients who were classified as having
unexplained infertility (no known cause) or mild male factor (not less than 10 x 106 motile sperm/ml) were included (n=901).
There was a total of 2307 cycles.
Results: The patients were aged from 19 to 48 and the mean age was 33.
There was a 97% ovulation rate and a 14% pregnancy rate per cycle. Per patient, the rate of ovulation was 99% and the
pregnancy rate was 30% with a mean of 2.56 cycles per patient.
When IUI was used in accordance with Ovarian Stimulation treatment (1032 cycles), there was a 15.5% pregnancy rate as
compared to only 10.47% without IUI (P=0.017).
The multiple pregnancy rate was 10.1%.
Conclusions: Ovarian Stimulation is an effective first line option for patients suffering from unexplained and mild male
factor infertility. Clinicians should consider this mode of treatment, as it is a lower cost, less invasive and less stressful
procedure for patients with significant pregnancy rates.
IUI did provide a small increase in pregnancy rate amongst patients with unexplained and mild male factor infertility.
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OC-11

Development of an orally active follicle stimulating hormone receptor agonist for infertility
treatment
Nataraja S, Yu H, Palmer S
TocopheRx Inc, Burlington, MA, USA
e-mail: selva@tocopherx.com

There are 72 million infertile couples in this world ie. about 12% of couples of child bearing age. Of these only about 20%
undergo some treatment, either surgery or clomiphene as the first line therapy for ovulation induction (OI). Though
clomiphene can be successful for few women, it is not a very effective treatment So patients continue with OI and IUI for
about 2 cycles, then they move on to more aggressive controlled ovarian stimulation with IVF. Due to the stress involved
in IVF, lot of patients drop out of treatment and only about 3% of patients continue with this treatment. Follicle stimulating
hormone (FSH) is used in OI as well as in controlled ovarian hyper-stimulation (COH) to obtain multiple oocytes in patients
undergoing in vitro fertilization (IVF) cycle. This involves repeated subcutaneous injections of the hormone that adds to
the significant stress associated with fertility treatment. A more convenient and effective therapy early on in the fertility
journey will reduce patient dropout through the fertility treatment process and improve convenience for patients going
through COH. Development of FSH oral mimetics has been highly sought after by several pharmaceutical companies. At
TocopheRx, a rational drug discovery strategy was adopted to identify oral FSHR mimetics. Primary screening assay was
conducted in CHO cells expressing FSHR in the presence of EC20 FSH to identify PAMs. One of the interesting compound,
TOP00004, with good potency was developed through this effort. TOP00004 stimulated cAMP in CHO cells expressing
hFSHR with an EC50 of 0.98 nM, while it was less effective in stimulating CHO cells with hTSHR (EC50-176nM) and hLHR
(EC50-34nM). The compound was also tested in more relevant functional assays. In rat granulosa cells, in the presence of
low dose of FSH, TOP00004 stimulated estradiol with an EC50 of 37nM, while in the absence of FSH, the potency was
reduced (EC50 at 103nM). In a translation model of human granulosa cell, TOP00004 dose dependent ly increased estradiol
secretion in the media with EC50 at 44nM. On the other hand, in rat Leydig cells, the compound increased testosterone
only at very high concentrations (EC50-1980 nM). This results suggest the molecule is quite specific for activation of FSHR.
To demonstrate the efficacy of the molecule in in vivo, rat superovulation model was used. Immature female rats were
administered with increasing doses of TOP00004 (po), as control low and high dose of hFSH were also tested. Oral
administration of TOP00004 in the presence of low level of FSH showed dose dependent increase in the number of egg
released following hCG administration. The compound was effective from 1 to 20 mg/Kg body weight. Maximal response
as that of high dose FSH was reached at 5 mg/kg. Thus we have successfully demonstrated in preclinical model an orally
active FSHR PAM capable of stimulating follicular development. This molecule is currently being evaluated in preclinical
safety and tox studies to develop as clinical candidate to be used in OI and COH in IVF cycles
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