Déficit en androgène sous estroprogestatifs : le point
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Introduction

According to the literature, the use of combined oral contraceptives (COC’s) by women reduces androgen levels, especially testosterone (T), with up to 50% by inhibiting ovarian androgen synthesis (Van der Vange et al, 1990; Coenen et al, 1996; Wiegratz et al, 2003; Panzer et al, 2006; Greco et al, 2007; Sänger et al, 2008). The clinical consequences of this androgen loss during COC use have not been studied specifically. In general, subjective complaints thought to be related to T loss are mood disturbances such as tension, irritation, restlessness, anxiousness, moodiness, drowsiness, depression, worsening of PMS (Pre-Menstrual Syndrome) and others. Also sexual dysfunction may occur. Furthermore T loss may affect muscle and bone mass. The very high discontinuation rate of COC users, especially in the first year of use (30-60%) may be partly related to this loss of androgen activity.
No efforts have been made to restore physiological T levels during COC use. A major problem when considering restoration of normal T levels in COC users is the lack of oral bioavailability of T due to the immediate metabolic conversion and inactivation by the liver. It may be possible to solve this problem by the use of dehydroepiandrosterone (DHEA). In a double-blind, randomised, placebo controlled cross-over study performed by Legrain et al. (2000), it was shown that oral DHEA dose dependently increased T levels. Daily oral administration of 50 mg DHEA increased the total T level with about 1.0 nmol/L. Since the mean level of total T in young cycling women is 2 nmol/L (range 1-3 nmol/L) and since combined COC use eliminates 50% of total T, it was hypothesised by us that by using 50 mg DHEA per day, total T levels would be restored to normal.
The effect of adding daily 50 mg DHEA to a COC is presently investigated in a randomised, double-blind placebo-controlled study. This study is part of a large investigational program that evaluates the benefits/risks of androgen supplementation in terms of bone mass, muscle activity, sexual satisfaction, body weight, biochemistry and quality of life.  For inclusion in the study the participants had to be without hormonal contraception for a period of at least 3 months. The study started by using the COC Yasmin® for three treatment cycles of 28 days and thereafter Yasmin® is continued and combined with either DHEA or placebo for 6 cycles with an option to extend treatment with another 7 cycles. The study is ongoing and this paper/presentation reports the results of the assessments of the androgen metabolism before and after the first 3 Yasmin® cycles only.
RESULTS
In total 100 subjects were recruited to participate in the study. The results of the first 60 subjects are available and reported here.

Table I summarises the assessments performed before and after 3 Yasmin® cycles, including the statistical evaluation.

	Table I Comparison of the androgen status prior to OC use and after 3 months OC use. 



	Androgen parameter
	N
	Prior OC
	Post 3m OC
	Difference
	p-value(b)

	Estradiol(a) (pg/mL)
	60
	148 ± 93.0
	26.9 ± 23.8
	-122 ± 95.4
	<0.0001

	Testosterone (ng/mL)
	60
	0.41 ± 0.17
	0.15 ± 0.092
	-0.26 ± 0.16
	<0.0001

	Free testosterone(c) (pg/mL)
	60
	5.6 ± 3.1
	0.73 ± 0.53
	-4.83 ± 3.0
	<0.0001

	Free testosterone(c) (%)
	60
	1.3 ± 0.35
	0.47 ± 0.13
	-0.85 ± 0.30
	<0.0001

	Bio-available testosterone(c) (ng/mL)
	60
	0.14 ± 0.081
	0.017 ± 0.014
	-0.12 ± 0.076
	<0.0001

	Bio-available testosterone(c) (%)
	60
	33 ± 8.9
	11 ± 3.0
	-22 ± 7.7
	<0.0001

	3-α androstanediol(d) (pg/mL)
	58
	4.2 ± 1.6
	2.5 ± 0.85
	-1.7 ± 1.2
	<0.0001

	D4-androstanediol (pg/mL)
	60
	2262 ± 746
	1588 ± 589
	-674 ± 791
	<0.0001

	SHBG (pmol/mL)
	60
	57.0 ± 21.2
	210 ± 63.6
	153 ± 52.6
	<0.0001

	DHEA-S (ng/mL)
	60
	1865 ± 701
	1336 ± 631
	-529 ± 526
	<0.0001

	(a) log-transform used for the statistical tests

(b) adjusted for difference in day of cycle between the two visits

(c) the values for Bio T and Free T are calculated based on total T, SHBG and albumen
(d) one subject with missing data and one subject with value of 10 pg/mL at second visit discarded


Please insert figure 1
Please insert figure 2
DISCUSSION
Table I shows that in pill starters, defined as no hormonal contraception for at least 3 months, all androgens measured decrease significantly after 3 cycles of COC use. SHBG levels increase significantly.

Figure 1 and 2 show the decrease of the most important androgen testosterone and the dramatic decrease of free T due to the concomitant increase of SHBG. Free T decreases in all participants and the resulting free T levels are all below the 10th percentile of pre-treatment values.

The loss of androgen activity is far worse than reported in the literature earlier, which may be due to insufficiencies of those studies such as a lower numbers of subjects investigated, a less thorough study of all relevant androgen parameters and especially an insufficient wash-out of contraceptive hormones before the start of the study.

Based on this data, it seems relevant indeed to study the clinical effects of restoration of this seriously suppressed androgen status due to COC use (especially of biologically active free T) by administration of oral DHEA during COC use.
It is speculated that both the continuation rate and compliance of COC’s may improve when T levels are restored by DHEA.

REFERENCES 

Coenen C, Thomas C, Borm G, Hollanders J, and Rolland R. Changes in androgens during treatment with four low-dose contraceptives. Contraception 1996; 53: 171-176. 

Greco T, Graham C, Bancroft J, Tanner A, and Doll H. The effects of oral contraceptives on androgen levels and their relevance to premenstrual mood and sexual interest: a comparison of two triphasic formulations containing norgestimate and either 35µg or 25µg of ethinyl estradiol. Contraception 2007; 76: 8-17. 

Legrain S, Massien C, Lahlou N, Roger M, Debuire B, Diquet B, Chatellier G, Azizi M, Faucounau V, Porchet H, Forette F, and Baulieu E-E. Dehydroepiandrosterone replacement administration: pharmacokinetic and pharmacodynamic studies in healthy elderly subjects. Journal of Clinical Endocrinology Metabolism 2000; 85 (9): 3208-3217.

Panzer C, Wise S, Fantini G, Kang D, Munarriz R, Guay A, and Goldstein I. Impact of oral contraceptives on sex hormone-binding globulin and androgen levels: a retrospective study in women with sexual dysfunction. Journal of Sexual Medicine 2006; 3: 104-113.

Sänger N, Stahlberg S, Manthey T, Mittmann K, Mellinger K, Mellinger U, Lange E, Kuhl H, and Wiegratz I. Effects of an oral contraceptiva containing 30 mcg ethinyl estradiol and 2 mg dienogest on thyroid hormones and androgen parameters: conventional vs. extended-cycle use. Contraception 2008; 77: 420-425.

Van der Vange N, Blankenstein M, Kloosterboer H, Haspels A, and Thijssen J. Effects of seven low-dose combined oral contraceptives on sex hormone binding globulin, corticosteroid binding globulin, total and free testosterone. Contraception 1990; 41 (4): 345-352.

Wiegratz I, Kutschera E, Lee J, Moore C, Mellinger U, Winkler U, and Kuhl H. Effect of four different oral contraceptives on various sex hormones and serum-binding globulins. Contraception 2003; 67: 25-32.






















