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Considerable improvements and advancements have been made in the treatment of

infertility but poor ovarian reserve whether due to prematurely or a physiologically ageing

ovary, continues to be one of the few unresolved problems of modern infertility care.

Fertility researchers had been active for quite some time to find a way to help reverse the

effects of ageing on the ovaries but none made an impact till the introduction of Dehy-

droepiandrosterone [DHEA]. DHEA a mild, and therapeutically well tolerated, male hor-

mone has emerged as a real potential candidate to reverse the effects of ageing on ovaries.

Apart from this, DHEA has also been postulated to improve egg and embryo quality,

pregnancy rates and time to conception and reduces miscarriage rates. This review at-

tempts to highlight the mechanism of action of this drug, its indications and its current

status for treating women with decreased ovarian reserve.

© 2015, Armed Forces Medical Services (AFMS). All rights reserved.
Introduction

Menopause, the culmination of a woman's reproductive life,

occurs when women experience a dramatic loss in ovarian

function around the age of 50.1 It is a consequence of the age-

related decrease in the follicle number which dictates the

onset of cycle irregularity and the final cessation of menses.

This final occurrence of natural sterility is preceded by a

process known as “Ovarian Ageing” in which there is a parallel

decay in both the quantity and the quality of oocytes.2 How-

ever in approximately 10% of women the decline of ovarian

function occurs much earlier than others because of a phe-

nomenon called premature ovarian ageing [POA].3
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The follicular pool of the ovary of a woman, which she is

endowed with is known as ovarian reserve [OR] and the

ovarian reserve keeps declining with advancing female age. A

good OR gives a lady the ability to produce high-quality eggs

and thus achieve pregnancy. When this ovarian reserve be-

comes low or poor relative to what is expected at any given

age it is known as premature ovarian ageing.2 POA was one of

the major often overlooked causes of female infertility.

Fertility researchers were thus active for quite some time

to find a method to help reverse the effects of ageing on the

ovaries and help women with poor ovarian reserve. Many

drugs made their appearance in the arena of reproductive

medicine to resolve the issue of physiologically and prema-

turely ageing ovaries but none made an impact till 2000.
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Casson et al first reported the beneficial effects of dehydro-

epiandrosterone [DHEA] on ovaries with diminished reserve.4

They reported that DHEA supplementation of women with

diminished ovarian reserve [DOR] may bring about a positive

impact on ovarian function by increasing the oocyte yield

after stimulation with gonadotropins. Thereafter, since the

beginning of this decade this drug is being administered at

various Fertility centres to overcome the challenge of poor

ovarian reserve in both, the ageing population of sub fertile

women and the poorly responding young women.
What is DHEA?

Dehydroepiandrosterone [DHEA] and dehydroepiandroster-

one sulphate [DHEA-S] are natural steroid hormones, which

are the major secretory products primarily from the zona

reticularis of the human adrenal cortex and to a lesser extent

from the ovarian theca cells.4 These hormones circulate in

high amounts during female reproductive life however, con-

centrations fall progressively with age.5 The age-related

decrease in DHEA secretion inevitably raised the question

that if ageing is a consequence of DHEA deficiency, it could be

reversed by DHEA treatment.6
How does DHEA act?

Dehydroepiandrosterone is an essential prohormone in

ovarian follicular steroidogenesis4 during the conversion of

cholesterol to the two sex hormones, oestradiol and testos-

terone.7 Another plausible mechanism postulated for the

gonadotropin-augmentation effect secondary to DHEA sup-

plementation is that it enhances the serum free IGF-I con-

centrations by ~150%, independently of changes in GH

secretion.8,9 Thus DHEA amplifies hepatic and end organ IGF-I

response to GHwhich in themilieu of the ovarian follicle, may

potentiate gonadotropin action.

Anti-Mullerian Hormone [AMH] an indicator of ovarian

reserve is a dimeric glycoprotein and a member of the trans-

forminggrowthfactor super family. It isexclusivelyproducedby

the granulosa cells of early developing follicles from primary to

antral follicle stages 10. Improvement inAMHconcentrationsas

revealed by Gleicher et al suggested that DHEA increases the

pool of follicles up to pre-antral stage.3 This observation added

toanotherof thepossiblemechanismsbywhichDHEAexerts its

effects: it affects recruitment from the dormant primordial

follicular pool, may reduce apoptosis which is the primary pro-

cess of elimination for originally recruited follicles or may

selectively and directly affect granulosa cells.10
Who would be benefitted?

The indications for institution of DHEA supplementation has

progressively changed since its first use in 2004 by The Centre

for Human Reproduction [CHR] in New York City, the torch

bearers in the usage of this wonder drug till date.4,7,11,12 Initially

only older women above age 42 were supplemented with a

prerequisite of one failed IVF cycle and retrieval of less than 4
oocytes. By mid-2005 DHEA was instituted to all women above

age 40 with evidence of poor ovarian reserve and a history of

one failed prior IVF cycle. By early 2006 indicationswere further

extended towomenunder age 40 if they demonstrated elevated

baseline follicle stimulating hormone [FSH] levels above

10 mIU/ml and had shown ovarian resistance in at least one

failed IVF cycle. After mid-2006 FSH baseline criteria was

changed from absolute FSH elevations to elevations in age-

specific FSH levels.13 At present all women above age 40 are

being offered routine supplementation in many centres since

January 2007, while younger women under age 40 are

continuing to be only selectively supplemented if demon-

strating elevated age-specific baseline FSH levels and have had

inappropriately low oocyte yield in at least one IVF cycle.2
How much and for how long?

DHEA supplementation is carried out with oral, pharmaceu-

tical grade micronized medication at a dosage of 25 mg, three

times daily. Themorbidly obesewomen require a daily dosage

of 100 mg. This supplementation dosage was adopted in

practice since it represented the amount of medication the

index patient had used, as inspired by the report by Casson

et al4,11 and has therefore remained the only standard treat-

ment dosage. Patients should receive at least two months of

DHEA supplementation prior to oocyte retrieval however

maximal DHEA effects increases over time, reaching peaks

after approximately four to fivemonths of supplementation.14

Women may conceive spontaneously while on DHEA7 in

which case, it is discontinued after confirmation of pregnancy

by the second positive pregnancy test.
How to monitor DHEA effect?

Ovarian reserve has traditionally been measured by FSH

concentrations on cycle days 2 or 313 but of late Anti-Mullerian

hormone [AMH] has attracted more attention and has, been

suggested as a more specific reflector of ovarian activity.13,15

Its utilization for investigation of prematurely diminished

ovarian reserve has also been documented.16 Thus AMH levels

may be utilised to assess ovarian reserve following DHEA

supplementation.

Gleicher et al in their study for the first time by assessing

changes in AMH concentration presented that DHEA supple-

mentation positively affected the diminished ovarian pool

with a steady increase in AMH concentration after initiation of

DHEA.3 This DHEA effect was visible not only in older ovaries,

but found to be more pronounced in younger women with

premature ovarian ageing.
What are the side effects?

Side effects at the dosages being prescribed for DOR are small

and rare, and primarily relate to androgen effects. Women

using DHEAmay experience possible adverse effects like acne,

hair loss, deepening of the voice, and facial hair growth

however most of them are reversible. DHEA in a dosage of
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75 mg/day has been well tolerated by most patients in the

various studies and it has been observed that adverse effects

are uncommon at a DHEA dose of <100 mg per day12 More

frequently, patients comment on improved energy levels and

better sex drive while they are on this drug.12,17
Is DHEA really a miracle drug?

Poor ovarian reserve and ovarian ageing posed a big challenge

to the infertility experts and thus the discovery of a drug

which could circumvent this obstacle was considered a great

breakthrough. Therefore a great hype had been created in the

IVF world since a decade, about Dehydroepiandrosterone

[DHEA] supplementation for improving ovarian reserve in

women of advanced age or prematurely ageing ovaries or

those responding poorly to gonadotropin stimulation. Few

studies definitely documented that DHEA supplementation

for at least 3 months was associated with spontaneous and

treatment-induced pregnancies in women with very high FSH

or very low Anti-Mullerian hormone [AMH] levels.3,18 AMH

which reflects the total quantity and possibly quality of the

remaining follicular pool and a marker of declining repro-

ductive age19 was also found to be steadily improved in pa-

tients with diminished ovarian reserve after 90e120 days of

post DHEA initiation.3 DHEA was also labelled the first medi-

cation which by improving the ovarian microenvironment

returned it to a ‘younger’ functionality, leading to an yield of

better quality eggs and embryos, higher pregnancy and lower

miscarriage rates.13,14 In another study by Gleicher's group it

was seen that there was a lower rate of embryonic aneuploidy

in the DHEA group as detected by preimplantation genetic

screening.20
DHEA: Hype or hope?

Dehydroepiandrosterone [DHEA] was brought in as a ‘cure all-

drug’ for the ageing ovary and treatment of poor responders to

controlled ovarian hyperstimulation, but many researchers

have been questioning its actual effectiveness. Yakin and his

associates were doubtful about the role of DHEA in DOR and

considered its supplementation as experimental.21

Despite the controversy the use of DHEA in women to

enhance the ovarian reserve has been supported by retro-

spective analyses3 prospective self-controlled studies,4,12,20

and caseecontrol studies.13,14 Wiser et al in his only ran-

domized controlled trial also concluded a better pregnancy

rate and a statistically significant live birth rate after DHEA

institution.22 Therefore DHEAmay be administered to woman

with DOR who have suffered one unsuccessful attempt at

ovarian stimulation and the response to be monitored with

improving AMH concentrations.
Conclusion

Dehydroepiandrosterone supplementation although in vogue

for almost a decade for its proposed beneficial effect on

women with poor ovarian reserve as well as poor responders
to gonadotropins during ovarian stimulation, its usage has

been surrounded by lot of controversy.

Nevertheless it has shown demonstrable benefits in terms

of better oocyte yield, better oocyte and embryo quality and an

increase in the Anti-Mullerian hormone levels. Thus this drug

may be considered for poor responders and in women with

physiologically and prematurely ageing ovaries due to its

simplicity of use and lack of significant side effects. However

large-scale well-designed confirmatory studies are necessary

to prove the efficacy of DHEA before it can be recommended

for routine use and be considered an elixir for the ageing

ovaries.
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