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La	storia dell’intracrinologia

Inizia con	la	scoperta che le	cellule	della
prostata normale e	dei tumori prostatici
sono in	grado di	sintetizzare androgeni

al	loro interno

Labrie et	al.,	Clin.	Invest.	Med.	5,	267-275,	1982;	
Labrie et	al.,	Important	Adv	Oncol,	193-217,	1985.	
Labrie Mol.	Cell.	Endocrinol	1,	C113-C118,	1991.







101- Labrie et al, J. Steroid. Biochem. Mol. Biol. 99,182-188, 2006; 2- Ke, Gonthier et al, Horm. Mol. Biol. Clin. Invest., 24, 
117-29, 2015; 3- Ke, Labrie et al, J. Ster. Biochem. Mol. Biol., 154, 186-196, 2015.

Steroid assays using validated liquid 
chromatography tandem mass spectrometry



Utilizzando	la	cromatografia	seguita	dalla	spettrometria	di	
massa	tandem	in	donne	in	postmenopausa si	osservano	livelli	di	

estradiolo	molto	bassi	

Labrie et	al.,	2009



Livelli medi plasmatici di	ormoni steroidi
nelle donne (metodiche immunologiche)

a	Mean	value	during	early	follicular	phase									
+P<0.05	for	comparison	with	naturally	menopausal
‡ P<0.01	for	comparison	with	naturally	menopausal
**	P<0.01	for	comparison	with	reproductive	age

126	+197**542DHEA	(ng/dl)

64‡99**166Androstenedione	(ng/dl)

<5‡10**30DHT	(ng/dl)

12‡30**44Testosterone	(ng/dl)

1820**40Estradiolo	(pg/ml)

484958Estrone	(pg/ml)

Ovariectomizzata
(n	=	8)

Menopausa
Naturale
(n	=	18)

Età	Fertilea
(n	=	15)

Vermeulen et	al.,	J.	Clin Endocrinol Metab 1976;42:247





Intracrinologia

Sintesi intracellulare di	estradiolo
e	testosterone	a	partire dal	DHEA	
seguita dalla loro azione e	dalla
loro inattivazione	a	livello locale,	
con	successiva escrezione di	
metaboliti inattivi.
Si	evita così qualsiasi azione a	
livello di	altre cellule	in	altri
tessuti.





Prima	della
menopausa gli
steroidi sessuali
originano da	due	

fonti
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Dopo la	menopausa
il DHEA	

(principalmente di	
origine surrenalica è

l’unica fonte di	
steroidi sessuali









L’efficacia e la sicurezza del DHEA per via vaginale sono stati valutati
in una serie di studi clinici. Studi fondamentali

Study	ID Type	of	
study/design	

Dose(s)	
evaluated

Objective Duration	 Study	population Primary	endpoint Mean	age	(age	
range),	gender,	
ethnicity,	mean	
BMI		or	weight

ERC-231	
(PIVOTAL)

Phase	III	study
Randomized,	
double-blind,	
placebo-
controlled

Multi centre

Placebo
Prasterone:	
• 3.25mg	

(0.25%)	– off	
licence

• 6.5mg	(0.50%)
Once	daily

To	confirm	the	
efficacy	of	
intravaginal	
prasterone on	the	
symptoms	and	signs	
of	vaginal	atrophy

12	
weeks	

255	subjects	
enrolled

Postmenopausal	
women	with	vaginal	
atrophy;	
dyspareunia	as	MBS

4	co-primary	
endpoints	(vaginal	
maturation	index*,	
vaginal	pH,	
improvement	in	
MBS)

59	years
(40–75	years)/
100%	Female/
92%	White/
BMI	=	26.1

ERC-238	
(PIVOTAL)

Phase	III	study
Randomized,	
double-blind,	
placebo-
controlled

Multi centre

Placebo	
Prasterone:	
6.5mg	(0.50%)

Once daily

To	confirm	the	
efficacy	of	
intravaginal	
prasterone on	
moderate	to	severe	
pain	at	sexual	
activity	
(dyspareunia)	as	
MBS	of	vulvovaginal	
atrophy

12	
weeks

558	subjects	
enrolled

Postmenopausal	
women	with	vaginal	
atrophy;
dyspareunia	as	MBS

4	co-primary	
endpoints	(vaginal	
maturation	index*,	
vaginal	pH,	
improvement	in	
MBS)

59	years
(40–80	years)/
100%	Female/
91%	White/
BMI	=	26.4

ERC-230
LONG	TERM	
(PIVOTAL)

Phase	III
Open-label

Multi	centre

Prasterone:
6.5mg	(0.50%)

Once daily

To	assess	the	long-
term	safety	of	
intravaginal	
prasterone

52	
weeks

530	subjects	
enrolled

Post-menopausal	
women	having	self-
identified	at	least	
one	mild	to	severe	
vaginal	atrophy	
symptom

Endometrial	
biopsies	and	
serum	DHEA	and	
DHEA	metabolite	
levels

58	years
(43–75	years)/
100%	Female/
92%	White/
BMI	=	26.3



Study	ID Type	of	
study/design	

Dose(s)	evaluated Objective Durati
on	

Study	
population

Primary	endpoint Mean	age	(age	
range),	gender,	
ethnicity,	mean	BMI		
or	weight

ERC-213 Phase	I/II	PK	study	
Randomized,	
double-blind,	
placebo-controlled

Single	centre

Placebo
• Prasterone:
• 6.5mg	(0.50%)
• 13.0mg	(1.0%)	–

off	licence
• 13.4mg	(1.8%	)	–

off	licence
Once	daily	

Systemic	
bioavailability	of	
DHEA	and	its	
metabolites	and	the	
PK	of	vaginal	
suppositories	at	four	
different	DHEA	
concentrations

7	days 40	subjects	
enrolled

Postmenopausa
l	women	with	
vaginal	atrophy

PK	parameters 62	years
(44‒72	years)/
100%	Female/
99%	White/
Weight	=	64	kg

ERC-210 Phase	III	study
Randomized,	
double-blind,	
placebo-controlled

Multi centre

Placebo
• Prasterone:
• 3.25mg	(0.25%)	–

off	licence
• 6.5mg	(0.50%)
• 13.0mg	(1.0%)	–

off	licence
Once	daily	

To	determine	the	
dose-response	of	
vaginal	mucosa	
parameters	to	the	
local	action	of	DHEA

12	
weeks

218	subjects	
enrolled

Postmenopausa
l	women	with	
vaginal	atrophy

4	co-primary	
endpoints	(vaginal	
maturation	index*,	
vaginal	pH,	
improvement	in	
MBS)

58	years
(42–74	years)/
100%	Female/
100%	White/
BMI	=	26

ERC-234 Phase	III	study
Randomized,	
double-blind,	
placebo-controlled

Multi centre

Placebo
• Prasterone:
• 3.25mg	(0.25%)	–

off	licence	
• 6.5mg	(0.50%)
Once	daily	for	2	
weeks	followed	by	
twice	weekly	for	10	
weeks	– off	license	

To	analyze	the	
efficacy	of	
intravaginal	
prasterone on	
vaginal	dryness

12	
weeks	

450	subjects	
enrolled

Postmenopausa
l	women	with	
vaginal	atrophy;	
dryness	as	MBS

4	co-primary	
endpoints	(vaginal	
maturation	index*,	
vaginal	pH,	
improvement	in	
MBS)

58	years
(41–75	years)/
100%	Female/
90%	White/
BMI	=	26.9

L’efficacia e la sicurezza del DHEA per via vaginale sono stati valutati
in una serie di studi clinici. Studi secondari.



% cellule parabasali% cellule superficialiGravità della dispareunia pH vaginale

1.	Archer	DF	et	al.	Menopause 2015;22(9):950‒63.	

ERC-231: donne in post menopausa con AVV e con 
dispareunia come sintomo più fastidioso

Archer	DF	et	al,	2015.



Desiderio Eccitazione Lubrificazione

Orgasmo Soddisfazione Dolore

ERC-238: donne in post menopausa con AVV e con dispareunia come 
sintomo più fastidioso. Effetti sulla funzione sessuale (FSFI) 

1.	Labrie F	et	al.	J	Sex	Med
2015;12:2401‒12.	 Labrie F	et	al,	2016



Portman	DJ	et	al.	Menopause	 2015;22(12):	1289‒95.

Istologia endometriale
§ 385	(99%)	endometrio atrofico
§ 4	(1%)	endometrio inattivo

Valutazione ecografica dell’endometrio
§ Nessuna modifica dello spessore endometriale

ERC-230: Studio di sicurezza. 389 donne in post 
menopausa con AVV lieve, moderata o severa

trattate con 6.5 mg di prasterone per 52 settimane



ERC-230: Studio di sicurezza. 389 donne in post 
menopausa con AVV lieve, moderata o severa

trattate con 6.5 mg di prasterone per 52 settimane

Labrie F	et	al,	2015



ERC-230: Studio di sicurezza .389 donne in post 
menopausa con AVV lieve, moderata o severa

trattate con 6.5 mg di prasterone per 52 settimane

Labrie F	et	al,	2015



prasterone (media ± S.D.)

Prasterone



Ke Y et al. Horm Mol Biol Clin Invest 2015;24(3):117–129. 

ERC-230: Studio di sicurezza .389 donne in post 
menopausa con AVV lieve, moderata o severa

trattate con 6.5 mg di prasterone per 52 settimane



§ Iperplasia endometriale
§ Endometriosi
§ Cancro	mammario attivo o	pregresso
§ Cancro	ovarico attivo o	pregresso
§ PAP	test	anomalo
§ TVP	attiva o	pregressa
§ Ipertensione non	controllata
§ Trombosi arteriosa attiva o	pregressa
§ In	TOS	estrogenica,	estroprogestinica	o	androgenica

Non ci sono dati su donne con:



In postmenopausa gli androgeni totali
diminuiscono del 60%

0

10

20

30

40

30-35	year-old
premenopausal	

women

55-65	year-old
postmenopausal	

women

ng
/m

l

Labrie et al., J. Ster. Biochem. Mol. Biol., 99,182-188, 2006.



Berger et al, J. Ster. Biochem. Mol. Biol. 96, 201-215, 2005.

Estrogens	+
Androgens

Estrogens	+
Androgens

Estrogens	+
Androgens

OVX	+	DHEA OVX	+	DHEA		+
ACOLBIFENE



Both	androgens	and	estrogens	are	responsible	
for	vaginal	health

“Consequently,	treatment	with	estrogens	is	only	a	
partial	treatment.

DHEA	makes	estrogens	and	androgens	in	the	three	
layers	of	the	vagina	with	an	exclusive	androgenic	

action	in	the	nerve	endings
possibly	responsible	for	the	benefits	of	

intravaginal	DHEA	on	sexual	dysfunction.”

Labrie et al., Menopause, 24, 452-461, 2017.
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