
Journal of Case Reports and Images in Obstetrics and Gynecology, Volume 11, Issue 2, 2025 Jul-Dec; Pages 8–17. ISSN: 2582-0249

J Case Rep Images Obstet Gynecol 2025 Jul-Dec;11(2):8–17. 
www.ijcriog.com

Mohamed et al.  8

REVIEW ARTICLE	 PEER REVIEWED | OPEN ACCESS

The effects of androgen therapy in women with premature 
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ABSTRACT

Background: Premature ovarian insufficiency (POI) 
is a disorder of increasing occurrence and has multiple 
long-term impacts on affected females’ health; one of 
which is sexual dysfunction. Testosterone has been 
shown to improve hypoactive sexual desire disorder 
in postmenopausal women. Traditional hormone 
replacement therapy (estrogen and progesterone) is 
known for its beneficial effects in these cases, but there is 
still no scientific evidence to support the use of androgen 
in this situation.

Objective: Critically review and assess the literature 
on the use of androgen preparations in women with 
premature ovarian insufficiency (POI).

Search Strategy: Database search included randomized 
controlled trials, prospective comparative, observational, 
non-randomized studies, and case series of 10 or more 
subjects with no time limit restrictions. 

Selection criteria:  Eligible trials included females 
below the age of 40, with amenorrhea >4 months, FSH 
>40 IU/L on two occasions separated by six weeks. 

Results: 539 abstracts were double screened, identifying 
6 eligible studies; 3 randomized prospective double 
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blinded studies, one randomized placebo controlled, 
one prospective observational, and one retrospective 
study. Discrepancies were arbitrated by a third reviewer. 
Androgen preparations  included DHEA, danazol, 
and testosterone patch. Trials studied the impact of 
androgen on menstrual pattern, ovarian reserve markers, 
fertility outcomes, mood, self-esteem, and bone mineral 
density (BMD).

Conclusion: There was no significant effect of androgen 
supplementation on mood, self-esteem, or bone mineral 
density. Although one study demonstrated an increase in 
ovarian volume and antral follicular count, there was no 
significant change in ovarian reserve, ovarian function, 
fertility outcome or menstrual pattern.

Clinical Trial Registration: Trial was registered with 
open science framework (OSF), DOI:  10.17605/OSF.
IO/2MYUV

Keywords: Androgen, Danazol,  Dehydroepianderos-
terone  acetate, Premature ovarian failure, Premature 
ovarian insufficiency, Testosterone
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INTRODUCTION

As women age, ovarian failure becomes a natural 
part of the process, typically occurring around the age of 
51. However, 1–3.7% of women face premature ovarian
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insufficiency (POI) [1], characterized by a combination of 
oligomenorrhea/amenorrhea of more than four months 
duration associated with elevated gonadotropins (FSH > 
40 IU/L) on at least two occasions measured four to six 
weeks apart.  It occurs due to early depletion of ovarian 
follicular reserve, affecting women before the age of 40 
[2]. This reduction in oocytes leads to hormonal changes 
with implications on fertility, menopausal symptoms, 
and long-term health, including cardiovascular risk, 
osteoporosis, and sexual desire and possible cognitive 
changes [3].

The etiology of POI is often idiopathic, but various 
causes such as genetic, iatrogenic, infectious metabolic, 
and autoimmune factors have been identified [1]. While 
oocyte depletion leads to infertility issues, and estrogen 
deficiency to the validated symptoms of menopause, 
possible androgen deficiency in POI women can impact 
vulvovaginal tissues, pelvic floor, bladder, urethra, and 
sexual functions [4–7].

According to a recent systemic review, females with 
premature ovarian insufficiency suffer from lowered 
concentrations of testosterone, dehydroepiandrosterone 
sulfate, as well as androstenedione [8]. Exploring 
androgens as a therapeutic avenue for POI is crucial due 
to the current standard estrogen/hormone replacement 
therapy (HRT) regimen falling short in addressing the 
complex hormonal imbalances associated with POI. 
While estrogen replacement is a cornerstone in managing 
POI, androgens play a pivotal role in ovarian function, 
fertility, and overall well-being. Androgens, such as 
testosterone, have been shown to influence ovarian 
response, potentially improving ovarian reserve, and 
enhancing outcomes related to fertility [9]. Moreover, the 
conventional approach primarily focusing on estrogen 
may overlook the nuanced interplay of hormones in POI. 
A more comprehensive exploration of androgens may 
refine treatment strategies, offering a comprehensive 
approach that not only targets estrogen deficiency but 
also considers the significant contributions of androgens, 
possibly optimizing therapeutic outcomes for individuals 
with POI [10].

The primary objective of this systematic review 
is to review the literature about androgen therapies 
and premature ovarian insufficiency. By delving into 
the specificities of androgen interventions, and their 
outcomes, we aim to discern the varied impacts on 
hormonal profiles, ovarian function, and associated 
health parameters. This investigation is important for 
enhancing our understanding of the impact of the use of 
androgens in this population, with the goal of providing 
more effective management of POI.

Methodology and Search Strategy
Following the preferred reporting items for systematic 

reviews and meta-analyses (PRISMA) guidelines, this 
systematic review was conducted and registered with OSF 
under DOI 10.17605/OSF.IO/2MYUV. A comprehensive 

search, led by an information specialist (E.P.), covered 
databases such as Ovid Medline, PubMed, Cochrane 
Database for Systematic Reviews, Cochrane Central 
Database of Controlled Trials, Web of Science, and 
Google Scholar. The search included keywords and terms 
related to androgens, hormone replacement therapy, 
and primary ovarian insufficiency. No restrictions were 
placed on the search, and it was updated on January 15, 
2023, to include new references. 

As shown in Figure 1, a comprehensive search yielded 
a total of 539 articles. Upon meticulous review of titles and 
abstracts, 11 studies underwent full-text assessment by 
D.M. and H.G. Subsequently, six articles met the inclusion 
criteria, comprising three randomized prospective 
double-blinded studies [11–13], one randomized placebo-
controlled study [14], one prospective observational study 
[15], and one retrospective study [16]. A summary of the 
methodology of the studies included in this systematic 
review is shown in Table 1, while the impact of androgen 
therapy on hormonal profile and AFC was included in 
Table 2.

For the establishment of a POI diagnosis, the inclusion 
criteria mandated that females should be under 40 years 
old and experiencing amenorrhea for more than six 
months. One study reported that 22.6% of the recruited 
participants exhibited oligomenorrhea [15], while another 
study included four cases of primary amenorrhea [11]. The 
studies incorporated patients diagnosed with idiopathic 
POI while deliberately excluding cases of iatrogenic POI 
induced through surgical procedures or chemotherapy. 

Figure 1: Flow chart for systematic review and final studies 
incorporated.
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RESULTS 

A total of 475 patients were recruited, with 356 females 
reaching the final analysis. Patients’ demographics were 
detailed, specifying previous hormone replacement 
therapy usage and criteria for POI diagnosis.

Androgen therapy used in the included studies had 
various indications including impact on; ovarian reserve 
[11, 12, 15, 16], self-esteem and mood changes [14], and 
bone mineral density [13]. In the realm of androgen 
preparations, the androgen preparations used were 
dehydroepiandrosterone (DHEA) dosed at 25 mg thrice 
daily, spanning durations from 16 weeks to 12 months [12, 
15, 16], a testosterone transdermal patch, administered 
at as a daily 150 µg patch [13, 14], while a lone study 
employed danazol at 400 mg twice daily for four months 
[11] (Table 1).

Androgen was administrated either in isolation or in 
combination with other hormonal agents. Wong et al. and 
Yeung et al. compared DHEA to placebo [12, 15]. Popat et 
al. and Guerrieri et al. augmented hormone replacement 
therapy (estrogen and progesterone) with a testosterone 
patch [13, 14]. Anasti et al. sequenced hormone therapy, 
first using estrogen and progesterone replacement, 
followed by danazol [11]. Finally, Dragojević Dikić et 
al. combined DHEA with estrogen and progesterone 
replacement therapy [16] (Table 1).

In view of the impact of androgen therapy on ovarian 
function (Table 2), three studies utilized androgen, in 
the form of DHEA, 25 mg thrice daily or danazol (400 
mg twice daily), comparing it to placebo or estrogen/
progesterone replacement therapy [11, 12, 16]. Although 
androgen did not significantly improve ovarian function, 
a small, randomized control trial conducted on 22 
participants showed increased antral follicle count (AFC) 
at 12 weeks and ovarian volume after 20 weeks of DHEA 
administration with significant increase in median E2 
levels (DHEA group) (114 pmol/L) compared to the 
placebo group (73 pmol/L), while they reported no 
significant change in FSH, LH, and AMH levels [12]. It 
was also noted that HRT (estradiol and progesterone) 
more significantly suppressed FSH and LH compared to 
danazol [11].

Two studies delved into the impact of androgen 
therapy, specifically DHEA (25 mg three times daily), on 
menstrual patterns [12, 15]. In one study, seven patients 
with oligomenorrhea and 24 with secondary amenorrhea 
were assessed. Among the oligomenorrheic patients, five 
maintained their menstrual patterns, while two transitioned 
to amenorrhea. In the group with secondary amenorrhea, 
11 remained amenorrheic, while 13 experienced irregular 
menstruation, averaging 3.2 periods over 13 months [15]. 
Yeung et al. reported no significant disparity between the 
placebo and DHEA groups concerning the resurgence of 
irregular menstruation (25% in the placebo group versus 
11% in the DHEA group) [12].

One of the retrospective studies examining the 
dynamics of fertility in POI, investigated the combined 

administration of dehydroepiandrosterone (DHEA) 
at a dose of 25 mg three times daily, and melatonin 
alongside estrogen-progesterone therapy. The addition of 
melatonin showed an increase in pregnancy rates when 
compared with other regimens, but the difference did not 
reach a statistically significant value [16].

In view of the repercussions of androgen deficiency 
on mood disturbances in POI, testosterone therapy was 
added to the conventional estrogen and progesterone, 
hormone replacement therapy (HRT). Notably, when 
compared to a placebo within the same HRT protocol, 
the addition of testosterone therapy did not yield any 
discernible alterations in baseline quality of life or 
mood reports [14]. Outcome measures for this trial 
included self- and rater-administered the Quality-of-Life 
Enjoyment and Satisfaction Questionnaire (Q-Les-Q) and 
the Rosenberg Self-Esteem Scale in which higher scores 
reflect better quality of life and self-esteem, respectively. 
They utilized the Structured Clinical Interview for DSM-
IV Axis I Disorders (SCID) to establish the presence 
or absence of Axis I psychiatric illness, as well as the 
self-administered Center for Epidemiologic Studies 
Depression Scale (CES-D) and the rater-administered 
Hamilton Rating Scale for Depression (HAM-D) to assess 
the severity of depressive symptom.

Popat et al. conducted a comprehensive study to 
assess the effect of androgen therapy on bone mineral 
density (BMD) three-year randomized trial which delved 
into the efficacy of a daily 150 micrograms testosterone 
patch as an augmentation to hormone replacement 
therapy (transdermal estradiol (100 mcg/d) and oral 
medroxyprogesterone acetate (10 mg/d) for 12 days per 
month). The findings revealed that while replacement 
therapy alone restored mean femoral neck BMD to normal 
levels in women with spontaneous POI, the addition of 
transdermal testosterone did not confer any additional 
advantage concerning BMD [13].

Surprisingly, in spite the fact that sexual problems 
are prevalent complaints expressed by females with 
idiopathic POI, there was no clinical trial delving into 
the impact of introducing androgen supplementation in 
those cases.

Among the six studies analyzed, four documented side 
effects associated with androgen therapy. Specifically, 
two studies employed DHEA, while the remaining two 
utilized a testosterone patch. The observed side effects 
encompassed a spectrum from skin irritation to elevated 
liver enzymes and transient polycythemia, as detailed in 
Table 1 [12–15]. 

DISCUSSION
Premature ovarian insufficiency (POI) is an increasingly 

prevalent disorder with profound implications for the 
mental and physical health of affected females. Women 
with POI face potential complications such as weight gain 
and dyslipidemia, which may escalate to type 2 diabetes 
and early cardiovascular disease [17, 18]. Additionally, 
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long-term health concerns include accelerated bone 
loss leading to osteoporosis and fractures as well as 
cardiovascular diseases, which contribute directly to 
early mortality [17, 18]. While the estrogen deficiency in 
POI is well-established, the impact of androgen reduction 
remains underexplored [19]. 

During the premenopausal period, testosterone is 
considered the primary circulating androgen, with 50% 
contributed by the ovary and the rest resulting from 
peripheral conversion of pro-hormones from the adrenals 
and ovary [8]. While hormone replacement therapy 
traditionally features estrogen and progesterone, androgen 
replacement remains less prioritized in managing POI, 
leaving the optimal testosterone dose for physiological 
replacement unknown [8]. Consequently, the role of 
androgens in POI hormone replacement therapy, a critical 
aspect, has yet to be fully elucidated [8]. This review aimed 
to synthesize the best available evidence to guide clinicians 
in optimizing androgen use in POI cases.

Dehydroepiandrosterone was hoped to be a 
potential ally in reproductive health, with its proposed 
roles in minimizing follicular atresia and augmenting 
gonadotrophin effects on folliculogenesis. This is 
achieved through increased follicular insulin-like 
growth factor-1 (IGF-1) and heightened FSH receptor 
expression in granulosa cells [20–22]. Additionally, it 
plays a pivotal role as a prohormone in ovarian follicular 
steroidogenesis [22]. This explains the focus of previous 
research on androgen influence on restoring ovarian 
function, improving ovarian reserve (AMH, AFC, FSH, 
and estradiol), and exploring subsequent effects on 
pregnancy outcomes [12, 15, 16].

In 2021 a cross-sectional study was conducted to 
evaluate the prevalence, and severity of menopausal 
symptoms in 293 women with premature ovarian 
insufficiency (POI). The most prevalent symptoms were 
mood swings (73.4%), insomnia (58.7%), sexual problems 
(58.7%), and fatigue (57.3%) [23]. According to survey-
based study, women with POI suffer from diminished 
general and sexual well-being and showed less satisfaction 
with their sexual lives compared to control women [24]. 

While numerous trials have investigated the effects 
of adding androgens to hormone replacement therapy, 
particularly in postmenopausal and surgically menopausal 
females, such research on sexual function in premature 
ovarian insufficiency (POI), is still lacking. In 2019, Davis 
et al. published a Global Consensus Position Statement, 
highlighting testosterone therapy as evidence-based 
solely for treating Hypoactive Sexual Desire Disorder/
Dysfunction (HSDD) in postmenopausal females. 
However, this consensus did not address women with 
POI, despite evidence indicating lower circulating levels of 
testosterone in these individuals [7]. Given testosterone’s 
efficacy in postmenopausal females with HSDD, a logical 
approach would be to trial testosterone therapy in women 
with POI experiencing HSDD despite adequate estrogen 
replacement therapy (ERT) [8]. Notably, randomized 
trials evaluating androgen therapies in POI women with 

HSDD are lacking, with DHEA, danazol, and testosterone 
patches being the only studied forms [11–16].

Clinicians encounter several challenges when 
prescribing androgens for POI women. The scarcity 
of trials addressing androgen use in this population, 
coupled with controversial results regarding baseline 
testosterone levels in POI cases compared to non-
menopausal controls, contributes to the lack of definitive 
evidence [8, 25–29]. Moreover, despite positive study 
outcomes for postmenopausal women testosterone 
therapy lacks FDA approval for all women with HSDD, 
necessitating informed consent for its off-label use [30]. 
Patients must also consider the economic costs of using 
an off-label medication. Notably, while there are over 
30 FDA-approved testosterone preparations for male 
hypogonadism, there are no approved formulations for 
females [30]. Determining the most beneficial dosage 
for premenopausal women, estimated at 1/10th the 
recommended starting dose in men, further complicates 
prescription practices. For instance, the recommended 
dose of testosterone gel 1% for male hypogonadism would 
be used as one tube daily for men but differs significantly 
from the recommended regimen for females which 
recommends using a dose of one tube or packet every 
10 days to be equivalent to about 5 mg/day (0.5 mL) 
[30]. Finally, clinicians must consider practical aspects, 
such as using resealable tubes to prevent evaporation, as 
compounded testosterone for HSDD is discouraged due 
to the lack of quality surveillance [31–33].

Various androgen formulations, including buccal, 
nasal, subdermal, transdermal, and intramuscular 
options, are available. Transdermal formulations (patch, 
gel, cream, spray) emerge as the preferred choice for 
women due to their ease of administration and the ability 
to titrate to physiological levels [30].

The literature review reveals an overlap between 
premature ovarian insufficiency and poor ovarian response 
(POR), emphasizing the need for precise terminology 
in future studies [34]. In a study by Malik et al. in 2015, 
patients included under the term “premature ovarian 
aging” exhibited characteristics of poor ovarian response 
rather than premature ovarian insufficiency, highlighting 
the importance of clear definitions in research [35].

This review has some limitations including: the limited 
number of studies available on the selected topic. The 
various androgen preparations used by each study made 
it difficult to compare between them or perform a meta-
analysis on the results, and finally, simply the paucity 
of studies that demonstrates the impact of testosterone 
on HSDD in women with idiopathic POI. On the other 
hand, the strength of the study is related to the fact that 
it uncovers how scarce the existing data is regarding the 
topic of concern. 

CONCLUSION
Based on the limited evidence presented by the 

included studies, there is no significant effect of androgen 
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supplementation on mood, self-esteem, or bone mineral 
density. Regarding ovarian function, there has been an 
increase in ovarian volume and antral follicular count, 
with no significant change in ovarian reserve, ovarian 
function, fertility outcome or menstrual pattern. There 
is no current data to support the use of testosterone for 
HSDD in women with POI. Long-term trials are strongly 
recommended.
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