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CONCLUSIONS
�%��At 12 weeks of treatment, increasing doses of 0.25%, 0.5% and 1.0% DHEA decreased the percentage 

of parabasal cells by 48.6 ± 6.78% (p<0.0001), 42.4 ± 7.36% (p<0.0001) and 54.9 ± 6.60% (p<0.0001), 
�U�H�V�S�H�F�W�L�Y�H�O�\�����Z�K�L�O�H���Q�R���V�L�J�Q�L�¿�F�D�Q�W���H�I�I�H�F�W���Z�D�V���R�E�V�H�U�Y�H�G���L�Q���W�K�H���S�O�D�F�H�E�R���J�U�R�X�S�����S� �������������������)�L�J�X�U�H�����������$�O�O��
�G�R�V�H�V���R�I���'�+�(�$���D�U�H���K�L�J�K�O�\���V�L�J�Q�L�¿�F�D�Q�W�O�\���G�L�I�I�H�U�H�Q�W���I�U�R�P���S�O�D�F�H�E�R�����S�����������������I�R�U���D�O�O����

�%���:�K�L�O�H���Q�R���V�L�J�Q�L�¿�F�D�Q�W���F�K�D�Q�J�H���Z�D�V���V�H�H�Q���D�W���������Z�H�H�N�V���L�Q���W�K�H���S�O�D�F�H�E�R���J�U�R�X�S���F�R�P�S�D�U�H�G���W�R���E�D�V�H�O�L�Q�H���L�Q���W�K�H��
�S�H�U�F�H�Q�W�D�J�H���R�I���V�X�S�H�U�¿�F�L�D�O���F�H�O�O�V�����)�L�J�X�U�H�����������L�Q�F�U�H�D�V�H�V���R�I�����������“�����������������S� ���������������������������“�����������������S� ����������������
�D�Q�G�����������“�����������������S� �����������������Z�H�U�H���P�H�D�V�X�U�H�G���L�Q���W�K�H���������������������������D�Q�G�������������'�+�(�$���J�U�R�X�S�V�����U�H�V�S�H�F�W�L�Y�H�O�\����
The differences from placebo had respective p values of 0.0052, 0.0111 and 0.0012 for the three 
increasing doses of DHEA.

�%��Vaginal pH was decreased at 12 weeks by 1.1 ± 0.16 pH unit (p<0.0001), 1.5 ± 0.18 pH unit (p<0.0001) 
and 1.4 ± 0.15 pH unit (p<0.0001) in the 0.25%, 0.5% and 1.0% DHEA‑treated groups, respectively 
���)�L�J�X�U�H�����������,�Q���W�K�H���S�O�D�F�H�E�R���J�U�R�X�S�����S�+���Z�D�V���G�H�F�U�H�D�V�H�G���E�\�������� �“ �����������X�Q�L�W�����S� �����������������$�O�O���G�R�V�H�V���R�I���'�+�(�$��
�D�U�H���K�L�J�K�O�\���V�L�J�Q�L�¿�F�D�Q�W�O�\���G�L�I�I�H�U�H�Q�W���I�U�R�P���S�O�D�F�H�E�R���Z�L�W�K���S���Y�D�O�X�H�V���R�I���������������������������������D�Q�G�����������������I�R�U���W�K�H���W�K�U�H�H��
increasing doses of DHEA, respectively.

�%���$�W���W�K�H���������Z�H�H�N���L�Q�W�H�U�Y�D�O�����W�K�H���V�H�Y�H�U�L�W�\���V�F�R�U�H���R�I���G�\�V�S�D�U�H�X�Q�L�D�����W�K�H���P�R�V�W���E�R�W�K�H�U�V�R�P�H���V�\�P�S�W�R�P���L�G�H�Q�W�L�¿�H�G���D�W��
�E�D�V�H�O�L�Q�H�����Z�D�V���U�H�G�X�F�H�G���I�U�R�P�����������“�������������W�R�����������“���������������S� ���������������������������“�������������W�R�����������“���������������S�������������������� 
2.7 ± 0.08 to 1.1 ± 0.22 (p<0.0001) and 2.6 ± 0.09 to 1.2 ± 0.20 (p<0.0001) in the placebo and increasing 
DHEA dose groups, respectively (Figure 4). The differences from placebo had respective p values of 
0.0017, <0.0001 and 0.0003 for the three increasing doses of DHEA.

�%��The present data show that the intravaginal administration of DHEA permits to rapidly achieve highly 
�V�L�J�Q�L�¿�F�D�Q�W���E�H�Q�H�¿�F�L�D�O���H�I�I�H�F�W�V���D�J�D�L�Q�V�W���W�K�H���Z�H�O�O���U�H�F�R�J�Q�L�]�H�G���D�Q�G���V�W�D�Q�G�D�U�G���S�D�U�D�P�H�W�H�U�V���R�I���Y�D�J�L�Q�D�O���D�W�U�R�S�K�\���L�Q��
�Z�R�P�H�Q���K�D�Y�L�Q�J���V�H�O�I���L�G�H�Q�W�L�¿�H�G���G�\�V�S�D�U�H�X�Q�L�D���D�V���W�K�H�L�U���P�R�V�W���E�R�W�K�H�U�V�R�P�H���V�\�P�S�W�R�P��

REFERENCES
������ �/�D�E�U�L�H�� �)�����$�U�F�K�H�U�� �'���� �%�R�X�F�K�D�U�G�� �&���� �H�W�� �D�O���� �,�Q�W�U�D�Y�D�J�L�Q�D�O�� �G�H�K�\�G�U�R�H�S�L�D�Q�G�U�R�V�W�H�U�R�Q�H�� ���3�U�D�V�W�H�U�R�Q�H������ �D�� �S�K�\�V�L�R�O�R�J�L�F�D�O�� �D�Q�G�� �K�L�J�K�O�\�� �H�I�¿�F�L�H�Q�W�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �Y�D�J�L�Q�D�O�� �D�W�U�R�S�K�\����

Menopause. 2009; 16:907-922.

2. Labrie F, Archer D, Bouchard C, et al. Effect on intravaginal dehydroepiandrosterone (Prasterone) on libido and sexual dysfunction in postmenopausal women. 
Menopause. 2009; 16:923-931.

3. Labrie F, Archer D, Bouchard C, et al. Serum steroid levels during 12-week intravaginal dehydroepiandrosterone administration. Menopause. 2009; 
16:897-906.

������ �/�D�E�U�L�H�� �)���� �&�X�V�D�Q���/���� �*�R�P�H�]�� �-�/���� �H�W���D�O���� �(�I�I�H�F�W���R�I�� �,�Q�W�U�D�Y�D�J�L�Q�D�O���'�+�(�$�� �R�Q���6�H�U�X�P�� �'�+�(�$�� �D�Q�G���(�O�H�Y�H�Q���R�I�� �L�W�V���0�H�W�D�E�R�O�L�W�H�V�� �L�Q���3�R�V�W�P�H�Q�R�S�D�X�V�D�O���:�R�P�H�Q����Journal Ster 
Biochem & Mol Biol. 2008; 111:178-194.

�������/�D�E�U�L�H���)�����&�X�V�D�Q���/�����*�R�P�H�]���-�/�����H�W���D�O�����&�R�U�U�L�J�H�Q�G�X�P���W�R�����(�I�I�H�F�W���R�I���L�Q�W�U�D�Y�D�J�L�Q�D�O���'�+�(�$���R�Q���V�H�U�X�P���'�+�(�$���D�Q�G���H�O�H�Y�H�Q���R�I���L�W�V���P�H�W�D�E�R�O�L�W�H�V���L�Q���S�R�V�W�P�H�Q�R�S�D�X�V�D�O���Z�R�P�H�Q����J 
Steroid Biochem Mol Biol. 2008; 112:169.

INTRODUCTION
Vaginal atrophy is a problem observed in up to 75% of postmenopausal women. The most frequent 
symptoms are dryness, burning, pruritus, infection, irritation and dyspareunia, thus leading to decreased 
libido and quality of life. Estrogens administered intravaginally or by the oral route have been the traditional 
treatment for vaginal atrophy. Unfortunately, not only oral but also all intravaginal estrogen preparations 
increase serum estrogen levels, thus causing concerns about the systemic safety of these preparations 
which led to the series of warnings and contraindications requested in the Product Monographs by all 
Health Authorities. Since estrogen secretion by the ovaries stops in all women at menopause to avoid 
stimulation of the uterus, it is reasonable to believe that systemic exposure to estrogens with estrogen-
based replacement therapies is non physiological.

The new understanding of endocrine physiology in women shows that after the arrest of estrogen 
secretion by the ovaries at menopause, DHEA becomes the only source of sex steroids. DHEA secretion, 
however, declines progressively from the age of 30 years with a 60% decrease already reached at time of 
menopause, thus resulting in an important and continuing progressive loss of sex steroid availability and 
�W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I�� �K�R�U�P�R�Q�H���G�H�¿�F�L�H�Q�F�\���V�\�P�S�W�R�P�V���L�Q���W�K�H���P�D�M�R�U�L�W�\���R�I�� �S�R�V�W�P�H�Q�R�S�D�X�V�D�O���Z�R�P�H�Q�����,�Q���I�D�F�W����
the only hormonal difference between the 25% of women who have no symptoms of menopause and the 
75% of women who suffer from menopausal symptoms is the lack of DHEA in this last group of women. 
Moreover, because there is no feedback mechanism to increase DHEA secretion in women with low 
DHEA, these women remain deprived of sex steroids for their postmenopausal lifetime if no exogenous 
DHEA is provided, DHEA being the only possible physiological and safe replacement therapy.

The action of DHEA in the vagina is exerted by interaction of the locally made androgens (testosterone and 
dihydrotestosterone (DHT)) and estrogens (E2) with the respective androgen and estrogen receptors. One 
advantage of DHEA over estrogens is the demonstration in our preclinical studies that it exerts its effects 
in the three layers of the vagina, especially on collagen formation in the lamina propria or second layer.

OBJECTIVE
�$�� �U�H�F�H�Q�W�� �S�U�R�V�S�H�F�W�L�Y�H���� �P�X�O�W�L�F�H�Q�W�H�U���� �U�D�Q�G�R�P�L�]�H�G���� �S�O�D�F�H�E�R���F�R�Q�W�U�R�O�O�H�G�� �S�K�D�V�H �,�,�,�� �������Z�H�H�N�� �F�O�L�Q�L�F�D�O�� �W�U�L�D�O����
performed in 218 postmenopausal women suffering from vaginal atrophy, demonstrated rapid and highly 
�E�H�Q�H�¿�F�L�D�O���H�I�I�H�F�W�V���R�I���L�Q�W�U�D�Y�D�J�L�Q�D�O���'�+�(�$���R�Q���D�O�O���V�\�P�S�W�R�P�V���D�Q�G���V�L�J�Q�V���R�I���Y�D�J�L�Q�D�O���D�W�U�R�S�K�\ (1) as well as on 
sexual dysfunction (2)���Z�L�W�K�R�X�W���V�L�J�Q�L�¿�F�D�Q�W���F�K�D�Q�J�H�V���L�Q���V�H�U�X�P���H�V�W�U�R�J�H�Q�V���D�Q�G���D�Q�G�U�R�J�H�Q�V���O�H�Y�H�O�V (3-5). In order 
to evaluate the effect of intravaginal DHEA on the most frequent most bothersome symptom, namely 
dyspareunia, we have performed a statistical analysis on a subset of patients, namely women having self-
�L�G�H�Q�W�L�¿�H�G���S�D�L�Q���D�W���L�Q�W�H�U�F�R�X�U�V�H�����R�U���G�\�V�S�D�U�H�X�Q�L�D�����D�V���W�K�H�L�U���P�R�V�W���E�R�W�K�H�U�V�R�P�H���V�\�P�S�W�R�P���D�Q�G���Z�K�R���D�O�V�R���P�H�W�����D�W��
�E�D�V�H�O�L�Q�H�����'�D�\�����������W�K�H���F�U�L�W�H�U�L�D���R�I���Y�D�J�L�Q�D�O���D�W�U�R�S�K�\���D�F�F�R�U�G�L�Q�J���W�R���)�'�$���*�X�L�G�D�Q�F�H�����” �������R�I���V�X�S�H�U�¿�F�L�D�O���F�H�O�O�V��
and pH >5).

SUBJECTS AND METHODS
�7�K�H���V�W�X�G�\���(�5�&�����������Z�D�V���D���S�K�D�V�H���,�,�,�����S�U�R�V�S�H�F�W�L�Y�H�����P�X�O�W�L�F�H�Q�W�H�U�����&�D�Q�D�G�D���D�Q�G���8�6�������U�D�Q�G�R�P�L�]�H�G�����S�O�D�F�H�E�R��
controlled, and double-blind trial. Two hundred eighteen postmenopausal women (216 women in the ITT 
�S�R�S�X�O�D�W�L�R�Q�����Z�H�U�H���U�D�Q�G�R�P�L�]�H�G���W�R���U�H�F�H�L�Y�H���D���G�D�L�O�\���R�Y�X�O�H�����V�X�S�S�R�V�L�W�R�U�\�����R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���'�+�(�$�����S�U�D�V�W�H�U�R�Q�H����
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���� ���������� ���Q� ���������� ������������ ���������� �P�J�� �'�+�(�$���� �Q� ���������� ���������� �������� �P�J�� �'�+�(�$���� �Q� �������� �R�U�� ����������
������ �P�J���'�+�(�$�����Q� ���������D�S�S�O�L�H�G���L�Q�W�U�D�Y�D�J�L�Q�D�O�O�\���Z�L�W�K���D�Q���D�S�S�O�L�F�D�W�R�U���D�W���E�H�G�W�L�P�H���I�R�U���������Z�H�H�N�V����

�7�K�H���F�R���S�U�L�P�D�U�\���H�I�¿�F�D�F�\���H�Q�G�S�R�L�Q�W�V���Z�H�U�H���G�H�F�U�H�D�V�H���L�Q���S�D�U�D�E�D�V�D�O���F�H�O�O�V���D�Q�G���Y�D�J�L�Q�D�O���S�+�����L�Q�F�U�H�D�V�H���L�Q���V�X�S�H�U�¿�F�L�D�O��
�F�H�O�O�V���D�Q�G���L�P�S�U�R�Y�H�P�H�Q�W���R�I���W�K�H���V�X�E�M�H�F�W���V�H�O�I���U�H�S�R�U�W�H�G���P�R�V�W���E�R�W�K�H�U�V�R�P�H���V�\�P�S�W�R�P��

The main inclusion criteria were the following:

1) 	Postmenopausal women between 40 to 75 years of age.
������	�:�R�P�H�Q���Z�K�R���K�D�Y�H���V�H�O�I���L�G�H�Q�W�L�¿�H�G���D�W���O�H�D�V�W���R�Q�H���P�R�G�H�U�D�W�H���W�R���V�H�Y�H�U�H���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���V�\�P�S�W�R�P�V��

	 Vaginal dryness
	 Vaginal and/or vulvar irritation/itching
	 Vaginal pain associated with sexual activity

������	�:�R�P�H�Q���K�D�Y�L�Q�J���D���O�R�Z���P�D�W�X�U�D�W�L�R�Q���L�Q�G�H�[�����Q�R���J�U�H�D�W�H�U���S�D�U�W���R�I���J�X�L�G�D�Q�F�H���W�K�D�Q���������R�I���V�X�S�H�U�¿�F�L�D�O���F�H�O�O�V���R�Q��
vaginal smear).

4) 	Women having a vaginal pH above 5.

Vaginal pH and cytology

For the vaginal cell maturation evaluation, all samples were examined by the same cytopathologist blinded 
�W�R���W�K�H���W�U�H�D�W�P�H�Q�W���U�H�J�L�P�H�Q�V�����$�����������F�H�O�O���F�R�X�Q�W���Z�D�V���S�H�U�I�R�U�P�H�G���W�R���F�O�D�V�V�L�I�\���F�H�O�O�V���D�V���V�X�S�H�U�¿�F�L�D�O�����6�������L�Q�W�H�U�P�H�G�L�D�W�H��
(I) and parabasal (P) squamous cell types. 
Vaginal pH was measured by applying a pH indicator strip directly to the lateral wall of the vagina with 
a forceps.

Statistical Analysis

�6�W�D�W�L�V�W�L�F�D�O�� �D�Q�D�O�\�V�L�V�� �Z�D�V�� �P�D�G�H�� �R�Q�� �D�� �V�X�E�V�H�W�� �R�I�� �S�D�W�L�H�Q�W�V�� �I�U�R�P�� �(�5�&���������� �W�U�L�D�O�� �Z�K�L�F�K�� �F�R�P�S�U�L�V�H�G�� �V�X�E�M�H�F�W�V��
�I�U�R�P���,�7�7���S�R�S�X�O�D�W�L�R�Q���Z�K�R���K�D�G���V�H�O�I���L�G�H�Q�W�L�¿�H�G���G�\�V�S�D�U�H�X�Q�L�D�����P�R�G�H�U�D�W�H���W�R���V�H�Y�H�U�H�����D�V���W�K�H�L�U���P�R�V�W���E�R�W�K�H�U�V�R�P�H��
�V�\�P�S�W�R�P���D�Q�G���Z�K�R���D�O�V�R���P�H�W���W�K�H���F�U�L�W�H�U�L�D���” �������R�I���V�X�S�H�U�¿�F�L�D�O���F�H�O�O�V���D�Q�G���S�+ �!�����D�W���E�D�V�H�O�L�Q�H�����'�D�\�����������,�Q���W�K�L�V��
subset population, 26, 29, 30 and 29 patients were eligible in the placebo and 0.25%, 0.5% and 1.0% 
DHEA groups, respectively. �6�W�D�W�L�V�W�L�F�D�O�� �D�Q�D�O�\�V�H�V�� �Z�H�U�H�� �S�H�U�I�R�U�P�H�G�� �D�W�� �W�K�H�� �W�Z�R���V�L�G�H�G�� �V�L�J�Q�L�¿�F�D�Q�F�H�� �O�H�Y�H�O�� �R�I��
0.05, unless otherwise stated. The analysis comparing each of the three DHEA doses to placebo was 
performed by analysis of covariance, with the baseline value used as the covariate. The changes from 
�E�D�V�H�O�L�Q�H���Z�H�U�H���D�V�V�H�V�V�H�G���I�R�U���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�¿�F�D�Q�F�H���X�V�L�Q�J���S�D�L�U�H�G���W���W�H�V�W�V�����%�D�V�H�O�L�Q�H���Z�D�V���G�H�¿�Q�H�G���D�V���W�K�H���Y�D�O�X�H��
�R�E�W�D�L�Q�H�G���S�U�L�R�U���W�R���¿�U�V�W���X�V�H���R�I���V�W�X�G�\���W�U�H�D�W�P�H�Q�W�����D�Q�G���F�K�D�Q�J�H���I�U�R�P���E�D�V�H�O�L�Q�H���W�R���Z�H�H�N���������Z�D�V���F�D�O�F�X�O�D�W�H�G���I�R�U���H�D�F�K��
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Figure 1

PARABASAL CELLS
(ITT  population with dyspareunia as most bothersome symptom 
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Effect of daily intravaginal application of 0.0%, 0.25%, 0.5% and 1.0% DHEA (Prasterone) suppositories for 12 weeks on 
�W�K�H���S�H�U�F�H�Q�W�D�J�H���R�I���Y�D�J�L�Q�D�O���S�D�U�D�E�D�V�D�O���F�H�O�O�V���L�Q���S�R�V�W�P�H�Q�R�S�D�X�V�D�O���Z�R�P�H�Q���K�D�Y�L�Q�J���L�G�H�Q�W�L�¿�H�G���G�\�V�S�D�U�H�X�Q�L�D���D�V���W�K�H�L�U���P�R�V�W���E�R�W�K�H�U�V�R�P�H��
symptom (ERC‑210). Data are expressed as means ± SEM; the p values for the three DHEA doses are comparisons with 
placebo, whereas for the placebo group, comparison is with baseline.
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symptom (ERC‑210). Data are expressed as means ± SEM; the p values for the three DHEA doses are comparisons with 
placebo, whereas for the placebo group, comparison is with baseline.
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Data are expressed as means ± SEM; the p values for the three DHEA doses are comparisons with placebo, whereas for the 
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are expressed as means ± SEM; the p values for the three DHEA doses are comparisons with placebo, whereas for the 
placebo group, comparison is with baseline.
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SUPERFICIAL  CELLS
(ITT  population with dyspareunia as most bothersome symptom 

�D�Q�G���D�O�V�R���P�H�H�W�L�Q�J���V�X�S�H�U�¿�F�L�D�O���F�H�O�O�V���D�Q�G���S�+���F�U�L�W�H�U�L�D���R�Q���G�D�\������

Figure 3

VAGINAL  pH
(ITT  population with dyspareunia as most bothersome symptom 
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Figure 4

MOST BOTHERSOME SYMPTOM (dyspareunia)
(ITT  population with dyspareunia as most bothersome symptom 
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