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SUMMARY

Evidence of clinical and/or biochemical androgen excess poses a unique differential in 

postmenopausal women. Some signs and symptoms of postmenopausal hyperandrogenism can 

be normal and attributed to the natural aging process. However, the causes of androgen excess 

in this group include both nontumorous and tumorous causes. Treatment of androgen excess in 

postmenopausal women may improve both quality of life and long-term metabolic outcomes.
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INTRODUCTION

Postmenopausal androgen excess often occurs from the imbalance of rapidly decreasing 

ovarian estrogen with a relatively gradual decline in androgen secretion.1 Symptoms of 

postmenopausal hyperandrogenism, such as increases in hirsutism or changes in hair 

patterns, are common and mild. Because these changes are attributed to the natural aging 

process with declines in sex-hormone binding globulin (SHBG) and subsequent increase 

in free androgen index,2 clinicians often do not consider further clinical or biochemical 

evaluation. However, the development of rapid and true hirsutism, alopecia, and acne 

is rare and warrants further investigation. In the presence of virilizing signs, clinicians 

should consider an underlying malignancy.3 A review of findings during the history, 

physical examination, and appropriate laboratory and radiologic evaluation will help guide 

in differentiating tumorous from nontumorous causes of postmenopausal hyperandrogenism, 

leading to optimal treatment strategies.

PRESENTING SIGNS AND SYMPTOMS

The diagnosis of postmenopausal androgen excess is based on patient presentation, thorough 

history, and physical examination. The most common complaints are facial or truncal 

hirsutism as well as loss of hair on the head. However, a detailed history is crucial in 
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differentiating progressive hirsutism from true virilization. Hirsutism is defined as excessive 

terminal hair that appears in androgen-dependent areas (ie, in a male pattern) in women, 

such as on the chin, upper lip, and abdomen.4 The Ferriman-Gallwey score has traditionally 

been used to quantify hirsutism in premenopausal women by assigning a score of 0 to 

4 to describe hair patterns in the 9 body areas most sensitive to androgens,5 but has not 

been validated for use in postmenopausal women. Virilization includes severe hirsutism 

along with male pattern balding, anabolic appearance or increased muscularity, lowering 

of the voice, and clitoromegaly (>1.5 × 2.5 cm).4 Rapid progression of hirsutism along 

with virilization suggests severe hyperandrogenism and should trigger an evaluation for an 

androgen-secreting neoplasm.

A full menstrual history, including timing of menarche and menopause, prior irregular 

menses or premenopausal hyperandrogenism (ie, hirsutism, acne, and/or male pattern hair 

loss), should be obtained. The timing of acneiform lesions (ie, pubertal, perimenopausal, or 

sudden onset) may also be useful information. A personal history of headaches or visual 

disturbances may point to a pituitary disorder. A weight history, including timing of weight 

gain and loss, should also be elicited, particularly related to the onset of hirsutism and/or 

acne. A list of medications and supplements should be carefully obtained. A family history 

of endocrine disorders, hirsutism, or balding should also be recorded.6

Physical examination should include an evaluation of the extent of excess hair growth as 

well as acneiform lesions. Hair along the linea alba below the umbilicus is common in 

up to 20% of women. It is more concerning when hair is present on the upper chest and 

back and is associated with male pattern balding or clitoromegaly. Often, viewing pictures 

of the patient before symptom onset can be helpful. Because endocrinopathies can lead to 

postmenopausal hyperandrogenism, visual field testing for a pituitary tumor, evaluating for 

stigmata of hypercortisolism, and examining for galactorrhea are all indicated.

DIFFERENTIAL DIAGNOSIS

Broadly speaking, the differential diagnosis for postmenopausal hyperandrogenism can be 

divided into tumorous versus nontumorous causes. These causes and their presentations are 

outlined in Table 1 and discussed later in detail.

The most common cause of hyperandrogenism in premenopausal women is the polycystic 

ovarian syndrome (PCOS), occurring in up to 12% of reproductive-aged women worldwide 

using the widely accepted 2003 Rotterdam Criteria.7,8 The diagnosis of PCOS using the 

Rotterdam Criteria requires the presence of 2 of the 3 criteria after exclusion of other causes: 

oligomenorrhea/amenorrhea, clinical or biochemical hyperandrogenism, and polycystic 

morphology of ovaries on ultrasound. The 2009 Androgen Excess Society definition 

emphasizes the key role of hyperandrogenism and thus requires the presence clinical and/or 

biochemical hyperandrogenism in the setting of ovarian dysfunction (oligoanovulation 

and/or polycystic ovaries on ultrasound) after excluding related disorders.9 The 1990 

National Institutes of Health criteria are less commonly used and exclude ultrasound 

findings.7,10 Although the signs and symptoms of PCOS are most notable during the 

reproductive years, diagnosis in the postmenopausal period may also occur. However, 
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there is no established phenotype for PCOS in postmenopausal women.11 Although signs 

and symptoms of hyperandrogenism may improve in PCOS patients after menopause, 

postmenopausal women with PCOS continue to have higher levels of both adrenal and 

ovarian androgen levels than women without PCOS.7,12 Weight gain may also exacerbate 

hyperandrogenic symptoms in this population.10,11 A careful menstrual history focusing on 

cycle regularity, timing of onset and progression of hyperandrogenic symptoms, and weight 

gain before menopause will help to elucidate this diagnosis.

Congenital Adrenal Hyperplasia

Like PCOS, congenital adrenal hyperplasia (CAH) is another potential cause of 

postmenopausal hyperandrogenism that typically presents before the menopausal transition. 

Both classical (rare) and nonclassical (more common) CAH should be on the differential for 

postmenopausal hyperandrogenism, particularly in individuals with a family history of early 

pubarche, short stature, and certain ethnic backgrounds.13 However, it is important to note 

that screening for classical CAH owing to 21-hydroxylase deficiency is routinely done in 

newborns in the United States.

Obesity-Induced Hyperandrogenism

Nearly 40% of all postmenopausal women may be overweight/obese, but not all 

have PCOS.14 A common presentation within the authors’ clinical practice that has 

not been rigorously defined is “obesity-induced hyperandrogenism.” Obesity-induced 

hyperandrogenism is distinguishable from PCOS, as these women usually have normal 

menstrual cyclicity throughout life, but have a history of progressive weight gain, often with 

successive pregnancies, without a return to baseline weight. At a certain weight threshold 

(differing for each individual), the menstrual cycle becomes irregular with development 

of hyperandrogenic signs. Development of hyperandrogenic symptoms is in part due to 

reduced levels of SHBG in obesity leading to increased circulating free androgens.15 The 

authors further hypothesize that excess aromatase and 5-alpha-reductase in adipose tissue 

cause increased local estrogens and androgens that lead to irregular menses, hirsutism, and 

acne.6 A similar cascade of events may also occur in postmenopausal women if their weight 

reaches the individual threshold after the menopausal transition. Therefore, a careful weight 

history focusing on the trajectory and timing of weight gain will help differentiate between 

PCOS and obesity-induced hyperandrogenism. Another clue is whether hyperandrogenic 

signs and symptoms might improve with weight loss, as the hyperandrogenic symptoms of 

obesity-induced hyperandrogenism may be more responsive to weight loss. Unfortunately, 

there are no head-to-head studies comparing changes in androgen levels in women with 

PCOS after menopause versus women with obesity with similar body mass index without a 

prior history of PCOS.

Hyperthecosis

A rare, nontumorous cause of hyperandrogenism is hyperthecosis, although this condition 

is often hard to differentiate from both PCOS and tumorous causes. In a 2018 study 

by Elhassan and colleagues,16 hyperthecosis accounted for up to 9.3% of all cases of 

postmenopausal hyperandrogenism in 1205 consecutively recruited women. Obtaining a 

history of PCOS signs and symptoms is important, as hyperthecosis is considered a 
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severe form of PCOS with considerable overlap in clinical manifestations and metabolic 

consequences.17 Although the extent of symptoms with hyperthecosis can be as extreme 

as those with a tumor, they typically develop over several years, often beginning in the 

premenopausal period. The exact cause is unknown but results from the overproduction of 

androgens in the ovarian stromal cells and relates to elevated gonadotropins characteristic 

of menopause.18,19 In addition, women with hyperthecosis have high degrees of insulin 

resistance that further drives production of ovarian androgens.20 The ovarian volume in 

women with hyperthecosis generally exceeds 10 cm3, which may be a normal ovarian size 

in premenopausal but not in postmenopausal women (where the typical volume is between 

2.5 and 3.7 cm3).19 Therefore, it is important to consider both age and menopausal status 

when interpreting pelvic ultrasound findings. Serum levels of testosterone (>150 ng/dL) 

and estrogen are elevated, which may confer an increased risk of endometrial hyperplasia 

and carcinoma.19,21 In addition, women with postmenopausal ovarian hyperthecosis are at 

risk for developing the metabolic syndrome, with conditions such as obesity, hypertension, 

hyperlipidemia, insulin resistance, hyperinsulinemia, and type 2 diabetes.19,20,22 Ultimately, 

the diagnosis of hyperthecosis is made on histopathology.

Tumors of the Adrenal or Ovary

There may be considerable overlap in hyperandrogenic and virilizing symptoms between 

hyperthecosis and tumorous causes. However, severe postmenopausal hyperandrogenism 

that is rapid in onset generally points toward a neoplastic process. These women have 

evidence of virilization owing to high levels of circulating androgens. Old photographs may 

be helpful to review. Androgen-secreting tumors may be either adrenal or ovarian in origin.

Adrenal adenomas—Adrenal adenomas are the most common type of adrenal tumors, 

and they may be malignant or benign and secretory or nonfunctional.23 Androgen-secreting 

tumors are ones that produce androgenic prohormones: dehydroepiandrostenedione 

(DHEA), dehydroepiandrostenedione sulfate (DHEAS), glucocorticoids, and/or estrogens; 

they rarely secrete testosterone.24 A 2004 study by Moreno and colleagues25 found that 

out of 801 consecutive adrenal operations from 1970 through 2003, only 21 patients had 

a pure androgen-secreting tumor. Adrenal carcinomas represent a rare cause of androgen-

secreting adrenal tumors (annual incidence of 0.7–2 cases per million) and are more likely 

to lead to hyperandrogenism in postmenopausal women through cosecretion of DHEAS 

and glucocorticoids; secretion of androstenedione and testosterone is also common in 

postmenopausal women with adrenal carcinomas.16,26,27 These tumors grow slowly and are 

typically diagnosed once they are larger than 8 to 10 cm.28 In contrast, patients with adrenal 

Cushing syndrome may present with subtle hypercortisolism, elevated testosterone levels, 

but low DHEAS levels, as the tumor will shut off the normal hypothalamic-pituitary-adrenal 

axis.29

Ovarian androgen-secreting tumors—Ovarian androgen-secreting tumors arise from 

either the sex cord cells surrounding the oocyte (theca and granulosa cells) or from stromal 

cells. Sex cord–stromal tumors are rare and represent approximately 5% to 8% of all ovarian 

tumors. They are further divided based on their cell of origin and include Leydig cell 

tumors, Sertoli cell tumors, granulosa cell tumors, ovarian thecomas, and steroid cell tumors, 
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not otherwise specified; less than half are androgen secreting. The Sertoli-Leydig tumors, 

for example, comprise 0.5% of all ovarian tumors and approximately one-fourth present 

after menopause.21,27 Pure Leydig cell tumors secrete androgens, whereas pure Sertoli cells 

secrete estrogens. Both Sertoli and Leydig cell tumors are often relatively large in size, 

unilateral, and confined to the ovary at the time of diagnosis.21 They are rarely malignant, 

although this depends on the degree of differentiation at diagnosis, but may exhibit early 

recurrence after resection.30 Granulosa cell tumors similarly present at an early stage and 

exhibit good prognosis, although late recurrences and metastases requiring chemotherapy 

can occur. They account for 2% to 3% of all ovarian tumors and typically present in 

the sixth decade of life.31 Granulosa cell tumors primarily secrete estrogens and lead to 

postmenopausal bleeding, endometrial hyperplasia, and endometrial carcinoma. However, 

up to 10% may secrete androgens leading to virilization.31,32 Among epithelial tumors, 

serous cystadenomas are the most common, presenting in the fourth or fifth decade of life. 

Although not steroidogenic, they can secrete β-human chorionic gonadotropin (β-hCG), 

which can stimulate androgen secretion via paracrine action. Stromal hyperplasia can occur 

as a result.21,27,33 Rarely, androgen secretion can occur from similar paracrine activity from 

metastases of neuroendocrine tumors to the ovaries.

Iatrogenic Hyperandrogenism

Medications and/or supplements may contribute to postmenopausal hyperandrogenism.4 

Most common are anabolic (eg, danazol) or androgenic steroids (eg, testosterone, DHEA, 

androstenedione) that may be used by athletes, included in dietary supplements, or used 

for low energy or sexual dysfunction.27 Some clinicians are prescribing compounded 

combinations of estrogens with testosterone or DHEA for hypoactive sexual desire disorder. 

The Endocrine Society recommends against the routine diagnosis of androgen deficiency 

syndrome, as there are limited data correlating androgen levels with specific symptoms.34 

Although a high physiologic dose of testosterone in postmenopausal women has shown 

short-term efficacy and safety, the use of non–Food and Drug Administration–approved 

“bioidentical hormonal therapy” is thought to cause more harm than benefit.35 The use 

of such therapies as pellets containing testosterone, estrogen, and progesterone, which are 

often promoted on the Internet or inserted at antiaging clinics, can cause serum testosterone 

levels to escalate into the male range, leading to rapid onset of acne, virilization, mood 

changes, male pattern balding, and hyperlipidemia. Furthermore, it may take many months 

for testosterone levels to return to the normal postmenopausal range after discontinuation.36 

Exposure to a partner’s testosterone gel may lead to milder symptoms of androgen excess. 

Antiepileptics, such as valproic acid, or glucocorticoids may be additional iatrogenic 

causes of hyperandrogenism. A careful review of all medications, supplements, and 

partner’s hormonal therapies is key in detecting these reversible causes of postmenopausal 

hyperandrogenism.

Endocrinopathies

The major endocrinopathies to consider in postmenopausal women that may lead to 

androgen excess are Cushing syndrome, hyperprolactinemia, and acromegaly. Half of 

the patients with Cushing syndrome may have hirsutism from adrenal androgen excess; 

hypercortisolism also correlates with increased free androgens, likely because of decreased 
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SHBG.21,37 As previously discussed, androgens may also be cosecreted with cortisol 

in adrenal carcinomas. In contrast, women with adrenocorticotropin-dependent Cushing 

disease have mild hirsutism. Hyperprolactinemia from medications or thyroid disorders 

also can cause hirsutism in premenopausal women that has been shown to improve with 

dopamine agonist therapy, suggesting that prolactin may lead to increased adrenal androgen 

production.38,39 Because high estrogen levels can stimulate prolactin secretion, elevated 

prolactin levels and associated symptoms may improve after menopause.40

Acromegaly is a rare cause of postmenopausal hyperandrogenism, although up to 50% of 

women with growth hormone (GH) excess can have hirsutism.41 In premenopausal women 

with acromegaly, GH hypersecretion leads to increased insulin-like growth factor-1 (IGF-1) 

levels along with hyperinsulinemia that stimulates ovarian androgen production.41,42 

There are also several, rarer endocrinopathies, such as glucocorticoid-resistant states, 

altered glucocorticoid metabolism, and androgen insensitivity states, that can present in 

postmenopausal women, but these are typically diagnosed earlier in life.21 It is important 

to keep the list of endocrinopathies in the differential framework for postmenopausal 

hyperandrogenism, as it will impact the diagnostic workup.

DIAGNOSTIC EVALUATION

The history and physical examination help direct appropriate steps in laboratory and 

radiologic evaluation (outlined in Fig. 1). It is useful to start with laboratory evaluation to 

help select imaging modality, particularly with suspected adrenal causes, because an adrenal 

adenoma can be detected in up to 7% of the elderly population.29

Laboratory Testing

The most important androgens to check are total testosterone level and DHEAS, although 

androstenedione may be a useful prohormone to measure. The normal concentrations of 

these androgens in postmenopausal women vary by age and laboratory normal ranges. 

Measuring DHEA is not recommended, as it is a pulsatile hormone. Most commercial 

total testosterone assays are radioimmunoassays developed for testing levels in men 

and are frequently insensitive for detection of lower levels of testosterone in women.43 

Liquid chromatography–tandem mass spectrometry is considered the gold standard for 

measuring total testosterone level in women given its high sensitivity and specificity.44 

Free testosterone measured by direct assays are generally unreliable but can be useful if 

measured by equilibrium dialysis.43 Hyperandrogenism in postmenopausal women should 

be interpreted in the context that both adrenal and ovarian androgens decline with age in 

women.45

There are some general guidelines on distinguishing tumorous and nontumorous causes 

of androgen excess on laboratory tests. For example, a total testosterone level less 

than 150 ng/dL (5.2 nmol/L) generally indicates a nontumorous cause, especially when 

virilization is not present. However, no threshold definitively separates benign from 

malignant processes.21,46 It can be difficult to differentiate hyperthecosis from ovarian 

tumors on laboratory evaluation alone.47 Although a retrospective study of 34 patients 

showed that postmenopausal women with ovarian tumors had higher testosterone/estradiol 
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levels and lower gonadotropins compared with women with hyperthecosis, there was a 

great deal of overlap in hormonal profiles between the 2 conditions.18 Both groups had 

total testosterone levels greater than 150 ng/dL, although levels in women with ovarian 

tumors were nearly 3-fold higher (560 ± 434 ng/dL in tumors vs 182 ± 89 ng/dL in 

hyperthecosis). The gonadotropin-releasing hormone (GnRH) analogue suppression test has 

been used to determine if testosterone excess originates from the ovaries; however, its utility 

in distinguishing hyperthecosis from an ovarian tumor is limited. In small studies of women 

with hyperthecosis or ovarian tumors, the GnRH suppression test resulted in suppression 

of gonadotropins as well as a reduction in testosterone levels by at least 50% in both 

groups.18,48 Historically, a DHEAS level greater than 800 ng/mL (2171 nmol/L) with a total 

testosterone level greater than 200 ng/dL (6.94 nmol/L) pointed toward a tumorous cause.6 

In Elhassan’s 2018 study, severe DHEAS elevations were found exclusively in adrenal 

carcinoma.16 Interestingly, very high DHEAS in premenopausal women was predominantly 

due to PCOS. Severe androstenedione excess was also a marker of adrenal carcinoma 

in postmenopausal women, whereas mild elevations in androstenedione were more likely 

related to PCOS.

Other laboratory tests should be obtained based on clinical suspicion from the history 

and physical examination. These tests primarily include ruling out CAH or the list of 

endocrinopathies. A prolactin level can be obtained in the setting of associated galactorrhea 

or medications that may cause hyperprolactinemia. A borderline 17-hydroxyprogesterone 

(17OHP) level should be followed by testing 30 minutes after intravenous cosyntropin to 

rule out CAH.13 Cushing syndrome should also be excluded with 2 of the 3 of the following 

tests: 24-hour urinary free cortisol, 1-mg overnight dexamethasone suppression test, and 

salivary free cortisol.23,49 If there is suspicion of acromegaly, an IGF-1 level should be 

drawn, and if elevated, confirmation testing can be performed with an oral glucose tolerance 

test.50 Based on laboratory findings, specific imaging modalities can be used for localization 

of potential causes.

Radiologic Evaluation

When history/physical examination and laboratory evaluation point to an adrenal or ovarian 

cause of androgen excess, imaging studies should be the next step. Ovarian tumors are often 

small but can be identified using transvaginal ultrasonography (TVUS) or MRI. In a study of 

22 postmenopausal women with both tumorous and nontumorous causes of androgen excess, 

MRI was found to be more sensitive and specific with higher positive predictive (78%) and 

negative predictive (100%) values versus TVUS in detecting ovarian tumors.21,46 In cases 

whereby a clear ovarian tumor cannot be identified, asymmetry of the ovaries may suggest a 

lesion, and imaging should be repeated at 3-month intervals.6

As previously mentioned, adrenal tumors that cause hyperandrogenism are typically greater 

than 8 to 10 cm at the time of presentation. However, computed axial tomography (CT) 

or MRI of the adrenals is indicated in a hyperandrogenic woman with a high DHEAS 

and other clinical concerns for Cushing syndrome. Measuring Hounsfield units (HU) in 

a noncontrast CT scan can help distinguish adrenal carcinomas from benign adenomas. 

Low fat content (high density; >10 HU) correlates with malignancy with a sensitivity 
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and specificity close to 71% and 98%, respectively. On a CT scan with delayed contrast 

media washout, a 50% washout and absolute value of 35 HU after 10 to 15 minutes have 

superior diagnostic accuracy. With MRI, adrenal carcinomas appear heterogenous, often 

with necrosis or calcification, and bright because of their high water content.26,27 A pituitary 

MRI with and without contrast is indicated when history and data point to endocrinopathies, 

such as acromegaly or hyperprolactinemia.

If TVUS, CT, and MRI are unable to localize the androgen-secreting tumor, combined 

ovarian and adrenal vein sampling can be considered. However, the data do not support its 

ability to reliably change management. The ovary is likely to be the source in these cases 

given their small size at diagnosis. The process is tedious and requires catheterization of 

all 4 veins (right/left adrenal and right/left ovarian) to detect a left-to-right difference in 

androgen concentrations.3,51 In a series of 38 patients from St Bartholomew’s Hospital in 

London, successful catheterization of all 4 veins was only 27%. In 2 of the 38 patients 

whereby vein sampling indicated a tumor, the final pathology was consistent with PCOS. 

Adrenal and ovarian vein sampling is not widely performed and should be considered only 

in centers with expertise.51

TREATMENT BENEFITS AND OPTIONS

Treatments to reduce androgen levels may be important for metabolic and cardiovascular 

concerns as well as for quality of life. However, the degree to which elevated androgens 

confer risk of cardiovascular disease (CVD) has been debated. Although women with 

PCOS often have accompanying insulin resistance and obesity along with dyslipidemia 

and hyperandrogenism, increased cardiovascular risk has not been well established in this 

population.52,53 In studies of transgender men, who have been exposed to androgens long 

term, excess risk for CVD has not been consistently demonstrated.54 However, much of 

these data is in younger patients where cardiovascular risk is generally low, and longer-term 

prospective studies are needed. In postmenopausal women with virilizing tumors and very 

high androgen levels, hypertension and dyslipidemia have been reported, but it remains 

unclear whether these abnormalities increase CVD risk and how effectively tumor removal 

will optimize metabolic alterations.55 Nonetheless, treatment is frequently used to remove 

the inciting cause and improve patient distress related to androgenic symptoms.

Treatment strategies depend on the cause of androgen excess. Tumorous causes generally 

require surgical resection. Although the diagnosis of hyperthecosis is ultimately made by 

histopathology, many of the sequelae in this condition are driven by insulin resistance. 

Lifestyle changes, weight loss, and insulin sensitizers can improve testosterone to normal 

postmenopausal levels,17,47,56 but more commonly, bilateral oophorectomy is indicated. 

GnRH analogues can be used as a medical castration to treat hyperthecosis or ovarian 

tumors if the patient is not a surgical candidate or if a tumor is not identified on 

imaging.19,20,57 Insulin sensitizers can suppress androgens in premenopausal women with 

PCOS,58 although data in postmenopausal women are lacking. Postmenopausal women with 

nonclassical CAH may be treated similarly to PCOS patients, although the addition of 

hydrocortisone may sometimes be indicated, similar to classical CAH patients.13 Iatrogenic 

causes of hyperandrogenism can be ameliorated by discontinuation of the causative 
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medication/supplement. Hyperandrogenism from endocrinopathies should be approached 

using the diagnostic and treatment guidelines for the specific condition. Finally, treatment 

can also target symptom reduction. For example, hirsutism may be ameliorated with 

antiandrogens, such as spironolactone or flutamide. Cyproterone acetate can also be used, 

although it is not available in the United States.4
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KEY POINTS

• Postmenopausal hyperandrogenism can present with hirsutism and 

virilization.

• Changes are often mild and attributed to the normal aging process, but causes 

span both nontumorous and tumorous causes.

• This review details the evaluation and treatment of the unique differential of 

androgen excess in postmenopausal women.
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CLINICS CARE POINTS

• Symptoms of mild postmenopausal hyperandrogenism are common; however, 

a workup is often indicated to assess the cause.

• The development of rapid and true virilizing signs signals a need to quickly 

assess for malignancy.

• A focused history and physical examination with appropriate laboratory and 

radiologic evaluation can differentiate tumorous from nontumorous causes of 

postmenopausal hyperandrogenism, leading to optimal treatment strategies.
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Fig. 1. 
Flowchart of workup of postmenopausal androgen excess. ACC, adrenal carcinoma; GC, 

glucocorticoid; E2, estradiol; NCCAH, nonclassical congenital adrenal hyperplasia; T, 

testosterone. a In many cases of hyperthecosis, T may be ≥150 ng/dL. b If negative for 

iatrogenic hyperandrogenism, consider performing ovarian-adrenal vein sampling. (Data 
from Refs6,21,27)
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Table 1

Differential diagnosis and presentation of androgen excess in postmenopausal women

Diagnosis
Presentation in Postmenopausal
Women

Nontumorous 
hyperandrogenism
Endogenous causes

 Inherited disorders PCOS Sx: Premenopausal history of anovulatory cycles and hyperandrogenism
Data: Elevated T and DHEAS

NCCAH Sx: Premenopausal history of anovulatory cycles and hyperandrogenism
Data: Elevated 17-hydroxyprogesterone after ACTH stimulation

 Obesity-induced 
hyperandrogenism

Sx: Progressive weight gain without return to baseline weight; normal menses until 
reaching threshold weight
Data: Elevated T but otherwise normal laboratory tests and imaging studies

 Hyperthecosis Sx: Premenopausal history of anovulatory cycles and hyperandrogenism; 
postmenopausal virilization
Data: Very high T, modest elevations in DHEAS; pelvic US with bilateral ovarian 
enlargement (≥10 cm3)

 Endocrinopathies Cushing syndrome Sx: Stigmata of glucocorticoid excess
Data: Elevated cortisol on UFC, 1 mg DST, and/or salivary cortisol

Hyperprolactinemia Sx: Galactorrhea; headaches and/or visual disturbances with prolactinoma
Data: Elevated serum prolactin level

Acromegaly Sx: Stigmata of GH excess
Data: Elevated serum insulin-like growth factor-1, nonsuppressed GH with oral glucose 
tolerance testing

Nontumorous 
hyperandrogenisms
Iatrogenic causes

 Medication use Glucocorticoids Sx: Stigmata of glucocorticoid excess
Data: Elevated cortisol on laboratory tests, suppressed gonadotropins

Androgens
Antiepileptics

Sx: Rapid virilization temporally related to medication/supplement start
Data: Severe elevations in T and/or DHEAS; suppressed gonadotropins

 Medication abuse Anabolic steroids
Pellets

Sx: Rapid virilization temporally related to medication/supplement start
Data: Severe elevations in T and/or DHEAS; suppressed gonadotropins

Tumorous hyperandrogenism
Adrenal causes

 Adrenal adenomas Sx: mild to moderate hyperandrogenism and hypercortisolism
Data: Elevated T, usually with concurrent mild to moderate hypercortisolism; 
suppressed ACTH and DHEAS

 Adrenal carcinomas Sx: Rapid virilization often with stigmata of hypercortisolism
Data: T ≥150 ng/dL, DHEAS >800 ng/mL, with cosecretion of other adrenal hormones, 
usually glucocorticoids; >8- to 10-cm mass seen on imaging

Tumorous hyperandrogenism
Ovarian causes

 Sertoli-Leydig cell tumors Sx: Rapid virilization
Data: T 150 ng/dL; larger tumors (3–12 cm) at presentation, unilateral

 Granulosa cell tumors Sx: Predominantly estrogen-secreting but 10% cosecrete androgens leading to rapid 
virilization; postmenopausal bleeding, endometrial hyperplasia, and endometrial 
carcinoma
Data: T ≥150 ng/dL; larger tumors (3–12 cm) at presentation, cysticappearing

 Metastatic tumors 
cystadenomas

Sx: Rapid virilization; in metastatic tumors, signs of systemic illness
Data: Paracrine action of β-hCG stimulates androgen secretion, stromal hyperplasia

Abbreviations: ACTH, adrenocorticotropic hormone; DST, dexamethasone suppression test; Sx, symptoms; UFC, urinary free cortisol; US, 
ultrasound.
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Data from Refs.6,21,27
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