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PREMIERE PARTIE : CONTEXTE
BIBLIOGRAPHIQUE

1) La déhydroépiandrostérone ou DHEA

a)  Rappels historiques

La déhydroépiandrostérone ou DHEA a été découverte pour la premiére fois en 1931,
sous sa forme libre urinaire, par le Docteur Adolf BUTERNANDT, prix Nobel de chimie huit

années plus tard (1).

Il fallut plus de vingt années supplémentaires pour que la DHEA soit isolée dans le
plasma humain (2).

En 1956, I’origine surrénalienne de la DHEA est découverte par Symington (3).

b)  Rappels de physiologie

La DHEA est une hormone stéroide endogéne synthétisée essentiellement par la zone
réticulée des glandes surrénales (représentant 50% de la production totale). Les cellules
thécales ovariennes produisent également 20 % de la DHEA présente dans 1’organisme.
Enfin, les trente pour cent restant proviennent du sulfate de DHEA (SDHEA), produite par les
cellules de la zone réticulée des surrénales et catalysée par une enzyme en DHEA libre (4).
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Fig.1 : formule moléculaire de la déhydroépiandrostérone

La DHEA est une hormone indispensable a 1’organisme notamment lors de la
stéroidogenése ovarienne.

c)  Valeurs physiologiques

Les concentrations circulantes de DHEA sont de I'ordre de 3 a 35 nmol/L (soit 1 a 10
ng/mL) (5). La sécrétion quotidienne de DHEA représente 6-8 mg.

A I'age adulte, les valeurs de référence de la DHEA plasmatique sont de 17,85 nmol/L (+/-
3,71) chez les femmes et de 22,2 nmol/L (+/- 3,88) chez les hommes, par dosage radio-
immunologique (apres extraction et séparation chromatographique) (6).

En comparaison au cortisol et aux autres stéroides surrénaliens, la DHEA présente
également des variations nycthémeérales, avec des concentrations maximales le matin entre 8
et 10 heures (6).

Compte tenu de sa longue demi-vie, le SDHEA représente une réserve stable de la DHEA
libre, et contrairement a la DHEA libre, ses concentrations ne varient pas au cours du
nycthémere.
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d)  Evolution de la DHEA en fonction de [’age

Dans le premier mois de la vie, la concentration plasmatique moyenne de DHEA est de
10,5 nmol/L. Puis, celle-ci diminue progressivement jusqu'a I'dge de la puberté. Lors de
I’adrénarche, les concentrations DHEA ont tendance a augmenter de nouveau.

Selon les stades pubertaires établis par Tanner, les niveaux de DHEA plasmatiques sont
approximativement de 6,6 nmol/L dés les premiers stades pubertaires et vont progressivement
augmenter jusqu’a 20,4 nmol/L en fin de la puberté (7, 8).

Les concentrations plasmatiques de DHEA seront maximales entre 20 et 30 ans, puis
diminueront au cours de la vie (8, 9).

DHEA PLASMATIQUE (nmol/I)

\
[\

s===DHEA PLASMATIQUE
(nmol/I)

Fig 2 : Evolution de la concentration de DHEA plasmatique en fonction de [’dge
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2) Le fonctionnement ovarien

L'ovaire est I'un des organes les plus dynamiques de 1’organisme. Son fonctionnement
est unique, dépendant du cycle menstruel et en perpétuelle évolution tout au long de la vie.

En effet, la folliculogenese ovarienne, avec sélection et maturation d’un ou deux follicules
par cycle, puis déclenchement d’une ovulation et apparition du corps jaune, se produit en
moyenne 300 a 400 fois au cours de la vie reproductive de la femme (10).

Un follicule primordial rentre en développement environ 2 a 3 mois avant le stade de
I’ovulation (11).

a) Aspect anatomopathologique

Les ovaires de tous les mammiféres ont une structure de base identique. Cependant, leur
apparence globale varie considérablement selon les espéces et en fonction du cycle ovarien.

Chez la femme, les ovaires, mesurant 3 a 5 cm de long, sont des organes encapsulés dans
un tissu conjonctif fibreux, appelée I'albuginée. Le stroma ovarien est constitué de cellules
fusiformes, de fibres de collagene et de substance fondamentale.

Les cellules stromales sont principalement des fibroblastes et des cellules musculaires
lisses. Les follicules se trouvent dans le cortex ovarien et sont généralement a différents
stades de développement. Des follicules atrétiques et follicules dégénératifs ou corps jaunes
sont également présents.

La médullaire, zone centrale du stroma ovarien, est richement vascularisée, grace a l'artére
ovarienne et aux artérioles issues de I'artére utérine.

L'innervation de I'ovaire est assurée par le systeme sympathique (10,11).
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Fig 3 : schéma d’'une coupe sagittale d’'un ovaire (10)

b)  Lafolliculogenese ovarienne

Il existe une classification histologique de la folliculogenése ovarienne, décrivant 8 stades
de croissance folliculaire (11) :

e stade 1: initiation de la croissance des follicules primordiaux durant en moyenne 120
jours.

e stade 2 : croissance des follicules pré-antraux.

e stades 3-4: croissance et développement des follicules antraux précoces (durant
approximativement 65 jours). Durant ces étapes, les follicules antraux poursuivent
leurs croissances cellulaires avec multiplication des cellules de la théque interne.

Les follicules antraux précoces mesurent environ 2mm de grand axe et sont alors
composés d’une cavité antrale, de cellules de la granulosa (environ 375 000 cellules)
ainsi que des cellules de la théque interne et externe.

e stades 4-5: recrutement final d’une dizaine de follicules de la cohorte folliculaire
initiale.
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e stade 6 : sélection d’un follicule dominant, composé d’environ 10 millions de cellules
de la granulosa et mesurant 10 mm de grand axe.

e stade 7-8: maturation et croissance du follicule dominant se poursuivant jusqu’au
stade de ’ovulation. Le follicule sélectionné mesure entre 16 et 20 mm de grand axe
et est composé d’environ 50 millions de cellules de la granulosa.

e Stade de Dovulation : déclenché par une sécrétion accrue de LH, elle-méme
dépendante d’une concentration plasmatique élevée en oestradiol, synthétisé par le
follicule pre-ovulatoire.

Lors de I’ovulation, le pic de LH initie la maturation méiotique des ovocytes et la rupture
de la paroi folliculaire (12).

Dans I’espéce humaine, le rendement de la folliculogénése physiologique est faible,
estimé a 1%. En effet, le destin de la majorité des follicules issus de la cohorte initiale est
I’évolution vers I’atrésie.
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Fig 4 : schéma représentant les différentes étapes de la folliculogenése ovarienne (11)
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c) Composition cellulaire d’un follicule ovarien

Le follicule dominant est constitué de 2 compartiments cellulaires différents par leurs
structures et leurs fonctions:

- d’une part, les cellules de la granulosa :

o Une partie des cellules de la granulosa entoure 1’ovocyte en faisant saillie dans la
cavité antrale (formant ainsi le complexe cumulo-ovocytaire).

o La seconde partie des cellules de la granulosa tapisse les parois du follicule
sélectionné (ou cellules murales).

- d’autre part, les cellules de la theque interne, trés richement vascularisées et entourant
le follicule proprement dit.

Theca interna cells

s
Yot

Follicular ',
antrum

r

Zona pell ucid:a':

by Oocyte ._. 3

QDQO Cumulus..*
Oolpho_rt__l‘s
cells-™

'-\

Capillary Basement
network membrane

Fig 5 : schéma représentant la composition d’un follicule dominant pré-ovulatoire (12)
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d) Facteurs hormonaux

Les fonctions physiologiques des cellules de la granulosa et de cellules thécales
correspondent a des fonctions physiologiques différentes, dépendantes de la sécrétion des
gonadotrophines : Follicle Stimulating Hormon (FSH) et Luteinizing Hormon (LH).

En physiologie, le nombre de follicules sélectionnés dépend également de facteurs
individuels:

= La quantité et la qualité de la cohorte folliculaire présente dans 1’ovaire.
= Lasensibilité des follicules a la FSH (notion de seuil de FSH).

La notion de seuil de FSH correspond a la sensibilité de réponse des follicules a la FSH,
indispensable au recrutement et a la survie folliculaire (13-14). Le dépassement du seuil de
FSH permet le recrutement folliculaire. Cependant, chaque follicule possede son propre seuil
de FSH ce qui améne a un recrutement folliculaire asynchrone.

C’est pourquoi, lors de la phase folliculaire précoce, la montée progressive de la FSH
plasmatique induit un recrutement asynchrone des follicules de la cohorte.

Pour exemple, le follicule dont le seuil est le plus bas sera recruté en premier. Puis, en
paralléle de ’augmentation de la concentration en FSH, seront recrutés les follicules dont les
seuils sont les plus élevés. Ainsi, le follicule sélectionné au terme de la folliculogenése est un
follicule ayant une grande sensibilité a la FSH.

e) Théorie des deux cellules/deux gonadotrophines

Lors de la folliculogenése ovarienne, les cellules de la granulosa et les cellules thécales
interagissent conjointement, grace a des mécanismes autocrines et paracrines, nécessaire a la
croissance folliculaire et a la maturation ovocytaire. Cette communication permanente entre
ces deux types de cellules est sous la dépendance de la FSH et de la LH (10).

Lors de la phase folliculaire précoce, la FSH agit sur les cellules de la granulosa pour
permettre (9):

= Une prolifération cellulaire avec augmentation de la synthése d’Acide
désoxyribonucléique (ADN).

= Une différenciation cellulaire avec acquisition notamment d’une activité enzymatique
indispensable a la synthése d’oestradiol : I’activité aromatase; et induction des
récepteurs a la LH.

Les cellules de la granulosa développent ainsi la capacité de répondre aux deux
gonadotrophines (10).
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3) Lastéroidogenése ovarienne

En parallele a la croissance folliculaire, il est également nécessaire de décrire la
stéroidogenése ovarienne.

La stéroidogenese ovarienne (4) est différente de la stéroidogenese surrénalienne (cf
fig 6-7). En effet, méme si le substrat initial et les enzymes impliquées restent sensiblement
identiques, la stéroidogenése ovarienne est dépendante du cycle hormonal et n’est possible
qu’en présence d’une excellente coordination entre les cellules de la granulosa et les cellules
thécales.

Lors de la phase folliculaire, 1’objectif final de la stéroidogenése ovarienne est la
sécrétion de l'eestradiol, indispensable a la qualité ovocytaire et au déclenchement de
I’ovulation. En revanche, lors de la phase lutéale, le but de la stéroidogenése ovarienne est la
formation de progestérone, grace a la formation du corps jaune, indispensable a
I’implantation embryonnaire (5).

| CHOLESTEROL |

l P450scc

PREGNENOLONE

l P450c17

17-HYDROXY-PREGNENOLONE

P50 V \ 3BHSD?

DHEA ANDROSTENEDIONE
SULT2A1 l AKRIC3
DHEAS TESTOSTERONE
P450scc:cholesterol side-chain cleavage enzyme

P450c17: 17 alpha-hydroxylase
3BHSD2. 3p-hydroxysteroid dehydrogenase 2
SULT2A1:hydroxysteroid sulfotransferase
AKRIC3: aldokeroreductase 3

Fig 6: Schéma représentant les voies de la stéroidogenése au sein la zone reéticulée de la
surrénale (4)
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P450scc:cholesterol side-chain cleavage enzyme
P450c17: 17 alpha-hydroxylase
3PHSD2:3p-hydroxysteroid dehydrogenase 2
AKRIC3: aldoketoreductase 3
17pHSD1:17p-hydroxysteroid dehydrogenase
P450aro. cytochrome P450 aromatase

Fig 7: Schéma représentant les voies de la stéroidogenése au sein de l’ovaire (4)

Le substrat initial a la stéroidogénese ovarienne est le cholestérol plasmatique.

Les cellules de la granulosa n’étant pas vascularisées, le cholestérol est originaire des
cellules de la theque interne. Gréace a la protéine STAR, le cholestérol est transporté dans les
mitochondries des cellules de la granulosa, au sein desquelles il sera transformé en
prégnénolone par les enzymes du cytochrome P450 SCC (cholesterol side-chain cleavage
enzyme). La stéroidogenése est donc initiée dans les cellules de la granulosa sous 1’influence
de la LH, stimulant 1’expression des enzymes du cytochrome P450 SCC (16).

Les cellules de la granulosa ne peuvent pas synthétiser ’enzyme 17 alpha-hydroxylase
(P450c17). C’est pourquoi, la prégnénolone doit diffuser au sein des cellules thécales
adjacentes, qui contiennent I’enzyme P450c17. La prégnénolone est alors convertie en
DHEA, elle-méme métabolisée en androstenedione gréce a une nouvelle enzyme : la 3f-
hydroxystéroide-2-déshydrogénase (3HSD?2).
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Le devenir de I’androstenedione est variable : cette hormone est soit sécrétée dans le
plasma, soit convertie en testostérone au sein des cellules thécales, soit métabolisée en estrone
puis en oestradiol dans les cellules de la granulosa, grace a une enzyme dénommée aromatase
P450.

Ce dernier mécanisme de la phase folliculaire est sous l'influence de la FSH.

Il faut également noter que les cellules de la granulosa ont la capacité d’exprimer des
récepteurs aux oestrogénes et aux androgenes lors de la folliculogenése, nécessaires aux
régulations paracrines et autocrines de la stéroidogenése ovarienne (10).

Apreés I'ovulation, lors de la phase lutéale, la 3 hydroxy-déshydrogénase métabolise la
prégnénolone en progestérone.

Ce mécanisme est le modéle & deux cellules de la stéroidogenése ovarienne.

THECA
CELLS

CHOLESTEROL
P450scc P450cl7 1 F/"-HYPROXY-
PREGNENOLONE PREGNENOLONE
P450ci7
DHEA
3BHSD2 17BHSDI
P450aro
ESTRONE | ANDROSTENEDIONE | | ANDROSTENEDIOL |
P450aro AKRIC3 3pHSD?2
P450aro
ESTRADIOL TESTOSTERONE

Minor pathways

Major pathways

Fig 8 : Schéma représentant la théorie des deux cellules/deux gonadotrophines de la
stéroidogenese ovarienne pendant la phase folliculaire
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4)  Intérét de la DHEA lors d’une fécondation in vitro

Les niveaux plasmatiques de DHEA semblent étre corrélés a la qualité ovocytaire et
embryonnaire chez les patientes ayant une réserve ovarienne diminuée, lors d’un cycle de
fécondation in vitro (FIV) (17). Un effet bénéfique de la supplémentation en DHEA sur les
sur le nombre d'embryons obtenus et sur la qualité embryonnaire lors d’un cycle de FIV a été
rapporté chez les femmes ayant une réserve ovarienne diminuée (18).

Cependant, une seule étude randomisée et prospective s’est intéressée a l'effet d’un
apport exogéne en DHEA sur les résultats lors d’une FIV chez les patientes ayant un
antécédent de mauvaise réponse ovarienne. La qualité embryonnaire et le taux de naissance
vivante étaient deux parameétres significativement meilleurs dans le groupe de patientes ayant
bénéfici¢es d’une supplémentation en DHEA par rapport aux patientes appartenant au groupe
controle (19).

En outre, la supplémentation en DHEA pourrait diminuer le risque d’aneuploidie
embryonnaire et le taux de fausses couches chez les femmes ayant une réserve ovarienne
diminuée (20).

Cependant, la corrélation entre la concentration plasmatique et la concentration
folliculaire de DHEA est inconnue.

Le centre de médecine de reproduction du centre hospitalier de Lyon a donc décidé de
réaliser une étude prospective afin d’évaluer I’intérét de la DHEA lors d’une fécondation in
vitro.

Le but de cette étude était dans un premier temps d'évaluer la corrélation entre les
concentrations plasmatiques et folliculaires de la DHEA lors d'un cycle de FIV.

Puis, dans un second temps, nous avons étudié la corrélation entre les concentrations
plasmatique et folliculaire de DHEA et la qualité ovocytaire et embryonnaire.
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ABSTRACT

Obijective: Our aim was to evaluate the correlation between plasma and follicular DHEA
during an In Vitro Fertilization (IVF) cycle, and also the relation between plasma and
follicular DHEA levels, and oocyte and embryo quality.

Design: Prospective cohort study.
Setting: Department of medically assisted procreation of the University Hospital of Lyon.

Patients: 28 women having differing causes of infertility and undergoing an IVF cycle were
included in this 6 week study.

Main outcome measures: Primary outcome measures were plasma and follicular DHEA
levels on the day of oocyte retrieval. Secondary outcome measures were the numbers and
qualities of oocytes and embryos, fecundation and implantation rates, linked to DHEA levels.

Results: Mean plasma DHEA level on the day of oocyte retrieval was 13.4 nmol/L, whereas
mean follicular DHEA level was 19.4 nmol/L. There were no significant statistical differences
between DHEA levels in plasma and follicular fluid according to age, etiology of infertility,
or AMH concentrations. On the day of oocyte retrieval, mean plasma oestradiol level was
1705.7 pg/mL. Plasma DHEA levels appeared to be inversely correlated with the fertilization
rate in classic IVF or ICSI (Intra-Cytoplasmic Sperm Injection). The higher the level of
follicular DHEA on the day of oocyte retrieval, the lower was the rate of mature oocytes.
Furthermore, if DHEA levels were increased in follicular fluid, the number of embryos with
good criteria of quality embryo transfer (in fresh and frozen embryo transfers) decreased. In
the cumulative pregnancies group, more the concentration of follicular DHEA was increased,
less the number of oocytes retrieved was important, as Spearman correlation test, with a Rho
equal to -0.71 (p = 0.02).

Conclusions: High DHEA concentrations in follicular fluid on the day of oocyte retrieval
seem to be a witness of poor oocyte and embryo quality. In these patients, DHEA seems not
be optimally metabolized into oestradiol and testosterone.

Keywords: DHEA, steroidogenesis, in vitro fertilization, follicular fluid, oocyte quality.
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INTRODUCTION

Dehydroepiandrosterone or DHEA is an essential prohormone in ovarian steroidogenesis.
This endogenous steroid is produced by adrenal zona reticularis (50%), ovarian theca (20%)
and 30% is derived from circulating dehydroepiandrosterone sulfate or DHEAS, catalyzed by
steroid sulphatase and only synthetized in adrenal zona reticularis (1).

The production rate is 6-8 mg per day and circulating concentrations are of the order of 3-35
nmol/L (1-10 ng/mL) (2). In adulthood, the reference values of plasma DHEA are 17.85
nmol/L (+/- 3.71) in women and 22.2 nmol/L (+/- 3.88) in men (3), by radioimmunoassay
(after extraction and chromatographic separation).

In the first month of life the average plasma DHEA is 10.5 nmol/L, and decreases gradually
until the age of puberty. According to Tanner pubertal stages, plasma DHEA levels are about
6.6 nmol/L in the first pubertal stage and gradually increase to 20.4 nmol/L at the end of
puberty (4, 5). DHEA concentrations will go through maximum values between 20 and 30
years, and then will decrease with aging (5, 6).

The ovary seems to be one of the most dynamic organs in the body. Indeed, follicular
maturation, ovulation and the vanishing of the corpus luteum occur on average 300 to 400
times during the reproductive life (7). A primordial follicle develops during approximately 2
to 3 months until the ovulation stage (8).

Follicular growth depends upon gonadotropin secretion: Follicle Stimulating Hormon (FSH)
and Luteinizing Hormon (LH) affect theca and granulosa cells, leading to the selection of one
or two dominant follicles, though feedback mechanisms (9).

Effects of FSH are amplified by several paracrine pathways, as the induction of LH receptors
on granulosa cells, which develop the capacity to respond to both gonadotropins (10).

Threshold levels for FSH and LH are needed to achieve folliculogenesis and steroidogenesis
(112).

Ovulation is triggered by the mid-cycle LH surge, itself triggered by the sustained high
circulating level of oestradiol, produced by the pre-ovulatory follicle. This rise initiates a gene
cascade in ovarian granulosa cells which leads to luteinization, meiotic maturation of oocyte
and rupture of the follicle wall (12).

Ovarian steroidogenesis is complex and dependant of this hormonal cycle. Indeed, oestradiol
is the main product of the follicular phase while progesterone is produced in the luteal phase

).

Furthermore, ovarian steroidogenesis results in a permanent cooperation between the
granulosa cells and the theca cells (1). Steroidogenesis is initiated in granulosa cells, by the
influence of LH which stimulates the expression of cholesterol side-chain cleavage enzyme
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(P450scc) (13) in order to convert cholesterol to pregnelonone. Granulosa cells cannot
produce 17 alpha-hydroxylase (P450c17): pregnelonone must diffuse to adjacent theca cells
which contain P450c17. Pregnelonone is converted to DHEA which is also converted to
androstenedione thanks to another enzyme 3B-hydroxysteroid dehydrogenase 2 (3BHSD?2).
Then, androstenedione can be either secreted, converted to testosterone, or returns to
granulosa cells, to become oestrone and oestradiol due to P450 aromatase. This last
mechanism of the follicular phase is under the influence of FSH. After owvulation,
pregnelonone is converted to progesterone in the corpus luteum (luteal phase). Granulosa
cells express oestrogen and androgen receptors thoughout antral and early antral development,
permitting paracrine and autocrine regulation (7).

This mechanism is the two-cells model of ovarian steroidogenesis (11).

Plasma DHEA levels seem to be correlated to oocyte quality and embryo quality in women
with diminished ovarian reserve, in IVF (in vitro fertilization) cycles (14). A beneficial effect
of DHEA supplementation on IVF outcomes has been reported among women with
diminished ovarian reserve (15): on the embryo numbers and qualities or on the level of
oestradiol peak.

Only one randomized and prospective study has evaluated the effect of DHEA
supplementation on IVF data and outcomes among poor-responders women. Embryo quality
and live birth rate were significantly higher in the DHEA supplementation group versus the
control group (16).

Furthermore, DHEA supplementation may reduce embryo aneuploidy and miscarriage rates,
among women with diminished ovarian reserve (17).

However, the correlation between plasma DHEA level and follicular DHEA level is unknown
and has never been reported.

The aim of this study was to evaluate the correlation between plasma and follicular DHEA
during an IVF cycle, and the relation between plasma and follicular DHEA levels, and oocyte
and embryo quality.
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MATERIALS AND METHODS

Study design

A prospective, unicentric and observational study was conducted in the department of
medically assisted procreation at the university hospital of Lyon.

Study population

28 women having differing causes of infertility, with good or low responses and undergoing
an IVF cycle were included in this 6 week study from February to March 2013. They were
chosen on a daily basis and all patients benefited from detailed information and their written
consent was obtained.

Study endpoints

Primary outcome measures were plasma DHEA and follicular DHEA levels on the day of
oocyte retrieval.

Secondary outcome measures were oocytes numbers and qualities, embryos numbers and
qualities, fecundation rate and implantation rate.

Treatment protocol:

Patients were treated according to a standard long-stimulation protocol with GnRH
(Gonadotropin Releasing Hormone) agonist (triptorelin acetate, Decapeptyl 0,1mg, Ferring),
started on the 21st day on the previous cycle, or with a short-stimulation protocol with GnRH
antagonist or ganirelix (Orgalutran, Organon) started on the 6st day of stimulation.

Recombinant FSH with or without recombinant LH was administered: Follitropin § (Puregon,
Organon) or Follitropin a (Gonal F, Merck Serono) and Lutropin a (Luveris, Merck Serono).

When the leading follicles and the oestradiol level were achieved (250 pg/mL per mature
follicle ; at least 2 or 3 follicles greater than or equal to 16 mm in diameter), 250 Ul of
recombinant Human Chorionic Gonadotropin (HCG, Ovitrelle, Merck Serono) was
administered and 36 hours later, oocyte retrieval was performed.

During oocyte retrieval, a sample of blood was taken in order to determine the plasma DHEA
level. Plasma oestradiol level was also analysed. Follicular fluid was pooled and frozen before
assessing follicular DHEA level.

Classic IVF or ICSI (Intra-Cytoplasmic Sperm Injection) was performed in 28 patients.
Oocytes and embryos qualities were analysed in the laboratory of reproductive biology.
Embryos were graded on a scale of one to four; based on percentage of fragmentation and cell
counts, according to Gardner’s score (18).
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Best-quality embryos were transferred on Day 2 or 5. For luteal phase support, vaginal
progesterone was begun after oocyte retrieval.

A serum B-HCG pregnancy test was checked 2 weeks after oocyte retrieval.
We have chosen to sort pregnancies in 4 groups:

- Clinical pregnancy with cardiac activity (confirmed by transvaginal ultrasound at 6
weeks of amenorrhea).

- Biochemical pregnancy (defined by a rate of B-HCG pregnancy test less than 100
Ul/L).

- Miscarriages.

- Ectopic pregnancies.

Assays

Plasma and follicular DHEA levels were performed by the endocrinology laboratory of the
university hospital of Lyon, with radioimmunoassay after extraction and chromatographic
separation (3).

Plasma DHEA reference values, in women without stimulation treatment, were 17.85 + 3.71
nmol/L (3).

Statistical analysis

Qualitative variables were described using number and percentage and quantitative variables
were described using mean and standard deviation. The hypothesis of normal distribution of
quantitative variables was tested using the Kolmogorov-Smirnov.

Quantitative variables were compared between groups using Kruskall-Wallis or Wilcoxon
tests.

Correlation between quantitative variables was tested using Pearson test for normally
distributed variables and Spearman rank test for non-normally distributed variables.

For all tests, a p-value less than 0,05 was considered statistically significant.

Statistical analysis was conducted using SAS version 9.1.3 (SAS Institute Inc, NC).
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RESULTS

During 6 weeks, 28 patients have been included within the study. The mean age was 34 years
old, with a minimum of 28 and a maximum of 41 years (see Table 1).

The average Body Mass Index (or BMI) was 23. Mean infertility period was evaluated at 56.6
months and median of IVF cycle was 2.

Among these 28 women, 6 groups could be classified according to etiology of infertility.
Indeed, 6 patients (21.4% of the study population), belonged to the group “premature ovarian
failure” (POF), determinated by clinical symptoms of POF associated with biological criteria,
such as FSH level > 10 UI/L or AMH (Anti-Mullerian Hormone) level <1.2 ng/ml (17-18), or
a history of poor response in IVF, according to the Bologna criteria (21).

In the "polycystic ovary syndrome™ (or PCOS) category, defined by the Rotterdam criteria
(22), 4 patients (14.3%) were included. Four patients (or 14.3%) were identified in the
"endometriosis™ group, 6 patients (21.4%) in the "infertility uterine origin" group, 7 patients
in the "male infertility” group (25%) and 1 patient in the "unexplained infertility" group
(3.6%).

At the end of the study, we identified 7 ongoing pregnancies (25%), 3 biochemical
pregnancies (11.7%), 3 miscarriages (11.7%), but no ectopic pregnancy.

On the day of oocyte retrieval, the plasma DHEA level averaged 13.4 nmol/L, with a standard
deviation between 7.4 and 19.4 nmol/L. The average follicular DHEA level was 19.4 nmol/L
with a standard deviation between 11.2 and 27.6 nmol/L. DHEA concentrations were higher
in follicular fluid than in plasma.

According to the etiology of infertility, plasma and follicular DHEA concentrations were not
statistically different (see table 2).

Furthermore, there was no significant difference between the AMH levels and plasma or
follicular DHEA levels.

Using the Pearson correlation test, there seem to be no correlation between plasma DHEA
levels and follicular DHEA levels on the day of oocyte retrieval (see Table 3): Rho equal to
0.21 (p=0.29).There was no statistically significant difference between DHEA levels in
plasma and follicular fluid according to age, versus less strict than superior or equal to 34
years old (see Table 3).

However, the plasma DHEA levels appeared to be inversely correlated with the fertilization
rate in classic IVF or ICSI, with Rho equal to - 0.39 (p=0.04), statistically significant (see
Table 3). This would suggest that the lower was the plasma DHEA level; the better was the
chance of fertilization.
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In addition, there was a statistically significant relationship between intra-follicular DHEA
levels and the number of oocytes fertilized by classic IVF or ICSI, with Rho equal to - 0.39
(p=0.05). The more the rate of follicular DHEA was increased on the day of oocyte retrieval;
the lower seemed the level of mature oocytes.

There was no statistically significant correlation between plasma or follicular levels of DHEA
and the number of oocytes retrieved, number of embryos, embryo quality and embryo
implantation rates.

Studying the population of patients who achieved an ongoing pregnancy after the IVF cycle
(see Table 4), there was an inverse correlation between the follicular DHEA levels and the
number of embryos transferred (fresh and frozen transfers), with a Rho equal to - 0.80
(p=0.03). The more DHEA levels were increased in follicular fluid on the day of oocyte
retrieval; the lower was the number of embryos having the quality criteria for embryo transfer
(in fresh and frozen embryo transfers).

Taking into account cumulative pregnancies number, the more the dosage of follicular DHEA
was increased, the lower was the number of oocytes retrieved the day of oocyte pick-up, as
Spearman correlation test, with a Rho equal to - 0.71 (p=0.02).

Among the group of patients who achieved pregnancy during the IVF cycle, DHEA levels in
intra-follicular fluid was 15.8 nmol/L in the subgroup of patients with ongoing pregnancy,
versus 22.8 nmol/L in the subgroup with early miscarriages and 20.5 nmol/L in the subgroup
with biochemical pregnancy (see Table 2); but these results were not statistically different.
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DISCUSSION

Improve care and pregnancy rates in patients undergoing an IVF cycle has been the aim of
ART (Assisted Reproductive Technology) for several years. After the development of modern
techniques (ICSI, IMSI (Intra Cytoplasmic Morphological Sperm Injection)...) which
participated in the improvement of IVF results, it seems that the international teams are
interested anew in the physiological bases of ovarian folliculogenesis. Optimal hormonal
environment in follicular fluid is essential for oocyte maturation, critical to obtaining a good
embryo quality.

To our knowledge, our study is the first to focus on the dosage of DHEA in the follicular fluid
during ovarian stimulation for IVF in an unselected population of patients.

We have not detected statistically significant difference between DHEA levels in plasma and
follicular fluid according to age, AMH or etiology of infertility. DHEA concentrations were
higher in follicular fluid than in serum, as described in the literature (23). It is known that
concentrations of DHEA in follicular fluid are significantly lower in samples from women
undergoing ovarian stimulation compared with non-treated women (23).

However, the higher the level of follicular DHEA, the lower is the level of mature oocytes.

Follicular growth and oocyte meiosis are dependent upon high oestradiol levels in follicular
fluid, whereas higher androgen concentrations in follicular fluid induce atresia climate (24).

Or, in rat models, DHEA has been shown to promote a polycystic environment in the ovaries,
with increased levels of active oocytes and decreased atretic effects (15).

Oocyte quality would be intimately linked to the ability of converting DHEA into
androstenedione and oestradiol, essential for growth and follicular development through
autocrine and paracrine phenomena involved in ovarian steroidogenesis.

The dosage of follicular DHEA would be a variable consumption, reflecting the intrafollicular
production of oestradiol. During an IVF cycle, with a history of poor oocyte quality in
previous cycles, the dosage of intra-follicular DHEA could be an aid to diagnosis a misuse of
follicular DHEA. It would be interesting to compare the intrafollicular levels of DHEA and
oestradiol to substantiate this theory.

Consistent with this hypothesis, the higher the intra-follicular DHEA levels increases, the
lower the number of oocytes is retrieved, in patients group with ongoing pregnancy.

In our study, follicular DHEA levels are inversely correlated with fertilized oocyte number. In
the literature, in patients with POF, treatment with DHEA before and during the IVF cycle
showed an increase in the number of fertilized oocytes (15-25-26). According to our results,
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the ability to convert DHEA to testosterone and estrogen is essential rather than the amount of
follicular DHEA available.

Follicular DHEA concentrations are also inversely correlated with embryo quality. Only one
randomized study is available in the literature on this subject. According to Wiser (16),
DHEA therapy in patients with POF during an IVF cycle increases the embryo quality and the
rate of ongoing pregnancies. Exogenous DHEA supplementation would also increase the
number of spontaneous pregnancies in patients with POF (20-27). The daily dose of DHEA
was varied across studies from 50 to 100 mg on average.

These results may seem discordant. The hypothesis would be that DHEA therapy, in patients
whose metabolism of DHEA to androstenedione, testosterone and oestradiol is inefficient,
would aid ovarian conversion of DHEA.

In an exogenous DHEA supplementation, a threshold value is reached and triggers an
enzymatic cascade required for oestradiol production and oocyte maturation. This mechanism
could be similar to that described for FSH levels necessary to follicular growth and selection
(11). The concentration of intra-follicular DHEA would reflect which is not used during the
follicular growth. When follicular DHEA levels increase during an ovarian stimulation,
folliculogenesis seems less efficient.

The dosage of of all intra-follicular steroid hormones involved in ovarian steroidogenesis
could be a line of future research.

We also note that, in our study, follicular DHEA concentration appears to be higher in case of
biochemical pregnancy or early miscarriage compared to the subgroup of patients which
obtain ongoing pregnancy, without statistically significant difference. Inefficient use of intra-
follicular DHEA could explain poor oocyte and embryo qualities with chances of intrauterine
implantation decreased. It has been suggested that DHEA therapy before and during an IVF
cycle would decrease significantly the aneuploid embryos rates of 21.6%, thus resulting in a
reduction of miscarriages, in patients with diminished ovarian reserve (17-28).

An exogenous DHEA supplementation may promote a better use of intra-follicular DHEA,
allowing the production of better quality gametes.

The follicular DHEA level is not only a reflection of the synthesis of DHEA in the theca cells.
Plasma DHEAS is a pro hormone needed to intra-follicular production of DHEA, testosterone
and oestradiol. Plasma DHEAS would be involved in the production of 48% of follicular
testosterone (29).

In this study, plasma DHEA levels are inversely correlated with the fertilization rate in classic
IVF or ICSI. The assumption would be that the adrenal secretion of DHEA could be misused
by the ovarian follicle, in some patients.

DHEA is an important step in the production of testosterone and oestradiol. If the level of
plasma DHEA is low, the concentration of these hormones is also expected to be low (2).
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Other scientists have also worked on steroid hormones in the follicular fluid. Naessen
compares the hormonal profile in the follicular fluid in patients with or without PCOS, apart
from all ovarian stimulation (30). According to his study, follicular DHEA is increased in
PCOS patients compared to control patients. The intra-follicular androgen levels are
significantly higher in PCOS patients. In PCOS patients, the process of aromatization of
androgens to estrogens seems inferior compared to patients without hormonal cycle disorders.
This phenomenon is associated with an arrest of follicular development with a lack of
individualization of the dominant follicle, leading to anovulatory cycles in these patients (8).

In our study, PCOS patient’s follicular DHEA levels are not statistically different from
follicular DHEA levels in other groups of patients. These results could be explained by the
lack of statistical power, given the small number of patients.

In patients with POF, the effectiveness of DHEA therapy before and during an IVF cycle is
linked to a better conversion of DHEA into testosterone. Patients with POF would be in a
climate of androgenic hormone deficiency (31).

If the production of endogenous DHEA is not converted optimally into androstedione,
testosterone or oestradiol, the hormonal environment within the ovarian follicle is not
adequate to allow oocyte maturation quality.

The concept of ovarian reserve is a fundamental parameter in IVF cycle. Ovarian reserve
determines the stimulation protocol, the gonadotropins dose, the number and quality of
oocytes retrieved, the number and quality of embryos obtained, and thus the pregnancy’s rate.
Assessment of ovarian reserve is based on the measurement of AMH levels and the
ultrasound account antral follicles (32).

For more than 10 years, many teams have focused on the last two weeks of follicular
maturation, which is a stage independent of the gonadotropins levels. However, the early
stages of follicular maturation, especially primary and pre-antral stages, appear crucial for
obtaining a normal ovarian folliculogenesis.

The early stages of follicular maturation regulate the rate of follicular recruitment, and
therefore the quantity and quality of developing oocytes.

Experiments in mice with androgen receptor knock out (ARKO) have demonstrated the key
role played by androgens during the early growth stages of follicles (33). These early stages
of folliculogenesis appear crucial to follicle development and maturation.
According to the theory of two cells/two gonadotropins, androgens are essential for an
adequate steroidogenesis by the follicle (11).

By synthesizing DHEA, androstenedione, androstenediol and testosterone, theca cells produce
androgens necessary to aromatase activity and oestradiol production by granulosa cells (1).
Androgenic precursors have a direct and autocrine activity in granulosa cells required for the
follicular growth (7).
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DHEAS levels are elevated in women with physiologically diminished ovarian reserve,
suggestive of lower conversion efficiency from DHEA to testosterone with age. Testosterone
levels also decrease with female age (34).

Testosterone levels are significantly lower with women with POF than controls during
ovarian stimulation, suggesting a hypoandrogenism originates in adrenal or ovaries (35).

Or, pregnancy chances seem to be correlated to a high testosterone levels with DHEA
supplementation in a prospective cohort study (31).

Three meta-analyzes with conflicting results are available on this subject in the international
literature. Sunkara lists nine controlled studies: there are no differences in the number of
oocytes, the number of ongoing pregnancies and live birth rate between the groups of patients
with diminished ovarian reserve, treated with DHEA or testosterone before the IVF cycle, and
the control groups (36).

However, treatment with transdermal testosterone before IVF cycle seems to be associated
with an increase of clinical pregnancy in poor responder’s patients (37).

The third meta-analysis outcomes in women with diminished ovarian reserve suggest that pre-
treatment by DHEA does not improve the quantitative ovarian response and pregnancy
outcome (38).

Hyman speculated that DHEA supplementation would save the antral and pre-antral follicles
from atresia, which would explain the increase in the response to ovarian stimulation and the
increase in the number of mature oocytes retrieved (39).

Androgen receptors are abundant in the granulosa cells of antral and pre-antral follicles.
They increase the expression of FSH receptors on the granulosa cells and play a promoting
role for follicular growth and estrogen synthesis by amplifying the effects of FSH.
There may be a correlation between androgen receptors and FSH receptors thereby preventing
follicular atresia. These hypotheses suggest that androgens play a key role in the pre-antral
and antral follicles (35).

The small sample size of our study and the lack of control groups do not allow us to conclude
on the mechanisms involved in ovarian steroidogenesis. Other statistical biases could also
affect the results of the study (steroids, etiologies of infertility, ovarian stimulation treatment,
taking DHEA or exogenous endocrine disruptors ...).

Nevertheless, some assumptions can be raised: would the determination of follicular DHEA
concentration be a good indicator of oocyte quality? Would follicular DHEA levels after
ovarian stimulation be a reflection of what has not been used for follicular growth and oocyte
maturation? Allows an exogenous DHEA treatment to reach a critical threshold value for
optimal conversion of DHEA to androstenedione, testosterone and oestradiol? These
assumptions must be studied through prospective and controlled studies with a larger study
population.
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CONCLUSIONS

High DHEA concentrations in follicular fluid on the day of oocyte retrieval seem to be
correlated with poor oocyte and embryo quality. In fact, the more the rate of follicular DHEA
was increased on the day of oocyte retrieval; the lower seemed the level of mature oocytes
and the lower was the number of embryos having the quality criteria for embryo transfer.
Androgens are essential to improve the hormonal environment fundamental for follicular
growth and oocyte maturation.
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FIGURES AND TABLES

Mean Standard | Min-Max
(n=28) Deviation
Age (years) 34.4 30.8-38 28-41
Weight (kg) 62.5 51.6-73.4 47-90
BMI 23 19.1-26.9 | 17.6-33.1
Time of infertility (months) 56.6 33.2-80 32-109
IVF cycle 2.2 0.9-3.5 1-6
Hormonal levels before stimulation:
- Plasma FSH (UI/L) 6.2 4-8.4 3.4-14.4
- Plasma LH (UI/L) 4.5 2.1-6.9 1.3-11.2
- Plasma Oestradiol (pg/mL) 40.5 18.7-62.3 10-84
- Plasma AMH (ng/mL) 3.1 0.8-5.4 0.78-9.2
Plasma Oestradiol level day of oocyte | 1705.7 789.9- 347-4648
retrieval (pg/mL) 2621.5
Plasma DHEA level day of oocyte 134 7.4-19.4 5.8-27.2
retrieval (nmol/L)
Follicular DHEA level day of oocyte 194 11.2-27.6 | 9.54-45.7

retrieval (nmol/L)

Table 1: Population study description

38




n (%) plasma p follicular p
DHEA DHEA
levels levels
Age (years)
<34 12 (42.8%) 15.1 0.21 17.9 0.4
>34 16 (57.2%) 12.2 20.5
Infertility etiology
POF 6 (21.4%) 13.3 20.2
PCOS 4 (14.3%) 14.0 19.3
Endometriosis 4 (14.3%) 14.2 0.95 23.6 0.28
Uterine 6 (21.4%) 13.8 21.3
Male infertility 7 (25%) 13.1 14.9
Unexplained 1 (3.6%). 8.58 18.1
AMH (ng/mL)
<1.2 6 (21.4%) 13.3 20.2
>12et<6 18 (64.3%) 13.7 0.80 18.1 0.42
>6 4 (14.3%) 12.5 23.8
Ungoing pregnancy
No 21 (75%) 13.9 0.45 20.6 0.19
Yes 7 (25%) 11.9 15.8
Miscarriage
No 25 (88.3%) 13.6 0.60 18.9
Yes 3 (11.7%) 11.7 22.8 0.45
Biochimical pregnancy
No 25 (88.3%) 13.7 0.53 19.2 0.80
Yes 3 (11.7%) 11.3 20.5
Ectopic pregnancies
No 28 (100%) - - - -
Yes 0 (0%) - -
Ungoing pregnancy 7 (25%) 11.9 15.8
Bichemical pregnancy 3(11.7%) 11.3 0.73 20.5 0.19
Miscarriage 3 (11.7%) 11.7 22.8

Table 2: Comparison between plasma DHEA and follicular DHEA levels means
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Plasma DHEA levels Follicular DHEA levels
Rho p Rho p
Follicular DHEA levels in the
population study 0.21 0.29 - -
Follicular DHEA levels function
of age (years):

<34 0.45 0.14 - -

> 34 0.12 0.65 - -
Plasma oestradiol levels 0.12 0.54 0.07 0.72

(pg/mL)
Retrieved oocytes 0.10 0.62 -0.31 0.11
Fertilized oocytes rate 0.30 0.15 -0.39 0.05
Embryos number -0.02 0.92 -0.22 0.26
Good quality embryos number -0.11 0.60 -0.23 0.24
Fresh transferred embryos -0.17 0.39 0.29 0.14
number
Fresh and frozen transferred -0.13 0.50 -0.12 0.54
embryos number

Fecundation rate -0.39 0.04 0.13 0.51
Implantation rate -0.20 0.30 -0.21 0.28

Table 3: Correlation between plasma and follicular DHEA levels and secondary outcome
measures
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Ongoing pregnancy after
fresh embryo transfers (n=7)

Ongoing pregnancy after
fresh and frozen embryo
transfers (n=10)

Plasma Follicular Plasma Follicular
DHEA levels | DHEA levels | DHEA levels | DHEA levels
Rho (p) Rho (p) Rho (p) Rho (p)
Retrieved oocytes 0.39 (0.38) -0.43 (0.34) 0.23 (0.53) -0.71 (0.02)
Fertilized oocytes rate 0.14 (0.76) -0.29 (0.53) | -0.20 (0.58) -0.05 (0.89)
Embryos number 0.21 (0.64) -0.43 (0.34) 0.10 (0.79) -0.55 (0.10)
Good quality embryos -0.01 (0.97) -0.41 (0.35) | -0.29(0.41) -0.28 (0.43)
number
Fresh transferred 0.41 (0.36) 0.61 (0.14) 0.52 (0.12) -0.52 (0.12)
embryos number
Fresh and frozen -0.36 (0.43) -0.80 (0.03) | -0.32(0.37) -0.33(0.35)
transferred embryos
number
Fecundation rate 0.07 (0.87) 0.20 (0.67) -0.03 (0.93) 0.24 (0.5)

Table 4: Correlation between plasma and follicular DHEA levels and secondary outcome
measures in patients with ongoing pregnancy
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TROISIEME PARTIE : CONCLUSIONS

La DHEA ou déhydroépiandrostérone est une hormone stéroide, synthétisée de fagon
physiologique par les cellules de la théque ovarienne ; et par la zone réticulée et fasciculée du
cortex de la glande surrénale, a partir du cholestérol endogene. Cet androgéne est connu
comme étant une pro hormone indispensable pour la croissance folliculaire au sein de
I’ovaire.

Plusieurs études ont montré que cette hormone était impliquée dans la qualité
ovocytaire et embryonnaire lors des fécondations in vitro classiques ou ICSI.

De plus, un traitement substitutif par DHEA augmenterait le taux de grossesse en
fécondation in vitro chez les patientes présentant une réserve ovarienne diminuée.

Néanmoins, aucune étude n’avait étudié le lien entre les taux de DHEA plasmatique et
folliculaire, et I’action de la DHEA au cours de la folliculogenése lors des protocoles de
fécondations in vitro.

Nous avons donc réalisé une étude prospective afin de :

- Déterminer une éventuelle corrélation entre le dosage plasmatique et le dosage
folliculaire de DHEA.

- Déterminer l'influence de la DHEA plasmatique et folliculaire sur la qualité
ovocytaire et embryonnaire, et sur le taux de grossesse obtenu en fécondation in vitro.

Vingt-huit patientes ont été incluses dans cette étude. Les critéres d’inclusion des
patientes étaient les suivants : patientes prises en charge en FIV avec un protocole long ou
court, toutes étiologies d’infertilité confondues.

Le critére de jugement principal était la concentration plasmatique et intra-folliculaire de
la DHEA le jour de la ponction ovocytaire.

Les criteres de jugement secondaires étaient le nombre et la qualité ovocytaire, le nombre
et la qualité embryonnaire, les taux de fécondation et les taux d’implantation, corrélés aux
concentrations de DHEA.

Les résultats ont montré que la concentration plasmatique moyenne de DHEA le jour de la
ponction ovocytaire était de 13,4 nmol/L, alors que la concentration folliculaire moyenne de
DHEA était de 19,4 nmol/L.

Il n'y avait aucune différence statistiquement significative entre les niveaux de DHEA
dans le liquide folliculaire et le plasma, et entre les concentrations plasmatiques et
folliculaires de DHEA et I'age, ou I'étiologie de I'infertilité, ou les concentrations d'AMH.
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Les concentrations de DHEA plasmatiques semblaient étre inversement corrélées avec le
taux de fécondation en FIV classique ou ICSI. Plus la concentration intra-folliculaire de
DHEA augmentait, plus le nombre d'ovocytes matures ponctionnés diminuait.

En outre, plus les taux de DHEA étaient augmentés dans le liquide folliculaire, plus le
nombre d'embryons de bonne qualité était faible.

Dans le groupe de patientes ayant présenté une grossesse apres transfert d’embryons frais
ou congelés (taux cumulé de grossesse), plus la concentration folliculaire de DHEA
augmentait, plus le nombre d'ovocytes ponctionnés diminuaient, et ce, de fagon
statistiquement significative.

Ainsi, la qualité ovocytaire pourrait étre intimement lié au métabolisme et a la conversion
de la DHEA en androsténedione, testostérone et en oestradiol, qui représentent des parameétres
hormonaux indispensables a la croissance et a la maturation folliculaire.

Le dosage de la concentration intra-folliculaire de DHEA semble étre un marqueur de
mauvaise qualité ovocytaire.

La DHEA intra-folliculaire pourrait étre une variable de consommation, reflet de ce qui
n’est pas metabolisé en testostérone et oestradiol lors de la folliculogenése.

Ce dosage pourrait étre utilisé en pratique clinique afin d’étayer les investigations, en cas
d’antécédents de mauvaise qualité ovocytaire, lors d’un cycle de FIV précédent.

Néanmoins, ces résultats doivent étre confirmés par des études cliniques comparatives,
controlés, prospectives et bénéficiant d’une population d’étude plus importante, afin de
diminuer les biais statistiques.

En conclusion, une concentration élevée de DHEA dans le liquide folliculaire, le jour de
la ponction ovocytaire, semblent étre un témoin de mauvaise qualité ovocytaire et
embryonnaire. Chez ces certaines patientes, la DHEA ne semble pas étre métabolisée de
maniére optimale en cestradiol et en testostérone, altérant ainsi la qualité ovocytaire et
embryonnaire.
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ABBREVIATIONS

ADN : Acide désoxyribonucléique
AKRIC3: aldoketoreductase 3

AMH : Anti-Mullerian Hormon

ART : Assisted Reproductive Technology
IMSI: Intra Cytoplasmic Morphological Sperm Injection
BMI :Body Mass Index

DHEA : Dehydroepiandrosterone

DHEAS : Dehydroepiandrosterone Sulphate
FSH: Follicle Stimulating Hormon

GnRH : Gonadrotropin Releasing Hormon
HCG : Human Chorionic Gonadotropin

ICSI : Intra-Cytoplasmic Sperm Injection
IVF : In Vitro Fertilization

LH: Luteinizing Hormon

P450aro: cytochrome P450 aromatase
P450scc:cholesterol side-chain cleavage enzyme
P450c17: 17 alpha-hydroxylase

PCOS : Polycystic Ovary Syndrome

POF : Premature Ovarian Failure
SULT2AL:hydroxysteroid sulfotransferase
3pHSD2:3B-hydroxysteroid dehydrogenase 2

17pHSD1:17p-hydroxysteroid dehydrogenase
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RESUME DE LA THESE

La DHEA ou déhydroépiandrostérone est une hormone stéroide, synthétisée de fagon physiologique
par les cellules de la théque ovarienne. Cet androgéne est connu comme étant une pro hormone
indispensable pour la croissance folliculaire au sein de 1’ovaire. Plusieurs études ont montré que cette
hormone était impliquée dans la qualité ovocytaire et embryonnaire lors des fécondations in vitro
classiques ou ICSI. Une étude observationnelle prospective a donc été réalisée afin de déterminer une
corrélation entre le dosage plasmatique et le dosage folliculaire de DHEA et étudier 1’influence de la
DHEA plasmatique et folliculaire sur la qualité ovocytaire et embryonnaire.

Les résultats ont montré que la concentration plasmatique moyenne de DHEA le jour de la ponction
ovocytaire était de 13,4 nmol/L, alors que la concentration folliculaire moyenne de DHEA était de
19,4 nmol/L. Il n'y avait aucune différence statistiquement significative entre les niveaux de DHEA
dans le liquide folliculaire et le plasma. Les concentrations de DHEA plasmatiques semblaient étre
inversement corrélées avec le taux de fécondation en FIV classique ou ICSI (Intra-Cytoplasmic Sperm
Injection). Plus la concentration intra-folliculaire de DHEA augmentait, plus le taux d'ovocytes
matures et plus le nombre d’embryons de bonne qualité étaient faibles.

Le jour de la ponction ovocytaire, une concentration élevée de DHEA dans le liquide folliculaire
semblent donc étre un témoin de mauvaise qualité ovocytaire et embryonnaire.
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