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How should postmenopausal androgen excess be evaluated?
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Summary

Evidence of clinical and/or biochemical androgen excess connotes

a unique differential diagnosis in postmenopausal women. Provid-

ers need to be able to discriminate between changes of the normal

ageing process compared to potential pathology in older women.

The evaluation and treatment of postmenopausal hirsutism and

hyperandrogenism is reviewed. Androgen excess may have long-

term negative health consequences and as such should be detected

and treated.

(Received 16 December 2010; returned for revision 15 January

2011; finally revised 7 March 2011; accepted 7 March 2011)

Introduction

Clinicians often do not consider evaluation of clinical or biochemi-

cal androgen excess in postmenopausal women because of the lack

of association with menstrual disturbances and the various changes

in hair patterns ascribed to the natural ageing process. It is useful to

examine the differential diagnosis of disorders that result in post-

menopausal androgen excess. A review of potential clues during

the history, examination and appropriate laboratory and radiologic

evaluation will lead to optimal treatment strategies.

Presenting signs and symptoms

Most postmenopausal women with hyperandrogenism complain

of hirsutism on the face and/or trunk together with loss of hair on

their head. A detailed history is crucial to differentiate progressive

hirsutism from true virilization. Hirsutism is defined as an increase

in terminal hair growth, particular on chin, upper lip and abdo-

men.1 This can be quantified by the Ferriman–Gallwey score,2

which assigns a score of 0–4 to describe hair in nine body areas. In

premenopausal women, hirsutism is considered to reflect a score

>8, although the score has not been carefully validated in postmen-

opausal women. Virilization includes the combination of severe

hirsutism together with male pattern balding, anabolic appearance,

lowering of the voice and clitoromegaly (>1Æ5 · 2Æ5 cm).1 Viriliz-

ing symptoms suggest severe hyperandrogenism and should trigger

an evaluation for an underlying tumour.

The timing of first menses, history of irregular menses, clinical

evidence of premenopausal hyperandrogenism (i.e. hirsutism, acne

and/or male pattern hair loss), as well as the timing of menopause,

should be elicited. As obesity is so prevalent in our society, the tim-

ing of weight gain and loss must be noted, particularly as it relates

to the onset of hirsutism and/or acne. Concomitant medications

that alter androgen/oestrogen levels or action and family history of

endocrine disorders or familial hirsutism or balding should be doc-

umented. Timing of acneform eruptions (i.e. pubertal, perimeno-

pausal or sudden onset) is useful data. Headaches and/or visual

symptoms may direct attention to a pituitary disorder.

On physical examination, the extent and nature of excess termi-

nal hair growth is documented. Up to 20% of women have hair

along the linea alba below the umbilicus, whereas hair on the upper

chest and back associated with male pattern balding and clitoro-

megaly should raise concerns. Visual field testing for pituitary

tumour, examination for stigmata of hypercortisolism and galac-

torrhoea should be performed.

Differential diagnosis of hyperandrogenism in
postmenopausal woman

Table 1 outlines the differential diagnosis and presentation of

hyperandrogenism in postmenopausal women.

Polycystic ovarian syndrome

In premenopausal women, the most common diagnosis of hyper-

androgenism would be polycystic ovarian syndrome (PCOS) that

occurs in 6–8% of reproductive age women.3–5 The diagnostic cri-

teria for PCOS are debated, but the Rotterdam Consensus

requires the presence of 2 of the 3 criteria: oligo/amenorrhoea,

clinical or biochemical hyperandrogenism and characteristic

appearance of ovaries by ultrasound. The NIH criteria do not

have ultrasound as part of the diagnosis.4 Both panels stipulate

that other conditions must be excluded, as clinically appropriate.

Women with PCOS typically, but not universally, present with

early menarche and persistently irregular menses with hirsutism

and acne since adolescence.6 Weight gain is progressive in >60%
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with insulin resistance disproportionate to their weight.4 Surpris-

ingly, not all women with PCOS are diagnosed prior to the meno-

pausal transition. As ovarian testosterone (T) production does

not sharply decline with nonsurgical menopause,7 hyperandrogen-

ic symptoms related to PCOS may persist. A careful history of the

prior menstrual cycle regularity and timing of hyperandrogenic

symptoms and weight gain will help clarify the diagnosis. As

women with PCOS have an increased risk of metabolic syndrome

and type 2 diabetes mellitus,5 appropriate diagnosis and treatment

should be pursued.

Obesity-induced hyperandrogenism

Not all obese women have PCOS. A presentation that has not been

rigorously defined, but is common in our clinical experience and

quite different from classic PCOS, is ‘obesity-induced hyperan-

drogenism’. These women usually have normal menarche and reg-

ular menses, but relate a history of weight gain often with

successive pregnancies with a lack of return to baseline weight.

Then, at a threshold weight (the converse of the threshold of low

weight at which the reproductive axis is disturbed) that differs for

each individual, menstrual cycles become irregular in premenopau-

sal women. Signs of hyperandrogenism then develop, often with

cystic ovaries but without the elevated LH/FSH ratio frequently

seen in PCOS. We hypothesize that excess aromatase and 5alpha

reductase in adipose tissue cause increased local oestrogens and

androgens that result in irregular menses and hirsutism and acne,

respectively. A similar scenario occurs when the critical threshold

weight is reached in the postmenopausal state. Again, the history

and timing of the weight gain will give clues to distinguish between

PCOS and obesity-induced hyperandrogenism. Whereas stigmata

of PCOS are helped, but not reversed by weight loss, the pheno-

typic symptoms of obesity-induced hyperandrogenism reverse with

weight loss, in our clinical experience.

Differentiation between PCOS and obesity-induced hyperan-

drogenism in a postmenopausal woman can be difficult. Although

T levels fall abruptly after surgical menopause, natural menopause

leads to a more gradual decrease in levels with age.8,9 Winters

et al.10 demonstrated that T levels were always higher in women

with PCOS compared to controls at each age range. However, the

oldest group included women only to age 47–57 and was not sepa-

rated by menopausal status. Somewhat surprisingly, there are no

data detailing changes in androgen levels in women with PCOS

after menopause to compare with obese women with similar body

mass index without the prior history of PCOS.

Hyperthecosis

Hyperthecosis is a severe form of PCOS and results from an over-

production of androgens in the ovarian stromal cells.11 Premeno-

pausal or postmenopausal women may present with this disorder.

Although the exact aetiology is unclear, elevated gonadotrophins in

postmenopausal women are thought to contribute.12 Ovaries may

be of normal size for a premenopausal but not a postmenopausal

woman; therefore, age and menopausal status must be taken into

account when interpreting pelvic ultrasound findings.13 Peripheral

oestrogen as well as androgen production is increased, and these

women often are at risk for endometrial hyperplasia and carci-

noma.12 Historical symptoms of PCOS prior to menopause are

useful in the differential diagnosis. Women with hyperthecosis are

at risk for metabolic complications of hyperlipidemia and type 2

diabetes12,14 although there are no large studies of the incidence,

clinical features and long-term outcomes in postmenopausal

women with hyperthecosis.

Table 1. Differential diagnosis and presentation of androgen excess in postmenopausal women

Diagnosis Presentation in postmenopausal women

Polycystic ovarian syndrome Past history of anovulatory cycles

Elevated T, dehydroepiandrosterone sulphate (DHEAS)

Consider

Pelvic US

A1C/Glucose tolerance test

Fasting lipids

Obesity-induced hyperandrogenic anovulation Past history of regular menses before weight gain, then threshold weight

Elevated T and/or DHEAS

Hyperthecosis Past history of anovulatory cycles, Very high T, modest DHEAS

Pelvic US

Androgen secreting ovarian or adrenal tumor Past history of regular menses

Rapid onset of virilizing symptoms

Very high T, DHEAS

Cushing’s syndrome Elevated urine free cortisol and/or abnormal 1mg dexamethasone suppression

Pituitary: normal to elevated adrenocorticotropin (ACTH), elevated DHEAS

Adrenal: suppressed ACTH and DHEAS

Congenital Adrenal Hyperplasia Elevated 17 hydroyprogesterone baseline (classic)

Elevated 17 hydroxyprogesterone after ACTH stimulation (non classical)

Iatrogenic Elevated T, dehydroepiandrostenedione, DHEAS, androstenedione

LH/FSH may or may not be suppressed
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Tumours of the ovary or adrenal

Women presenting with ovarian or adrenal tumours have evidence

of virilization because of the high levels of androgens. The time

course is usually rapid and progressive. Old photographs are useful

to review. Ovarian tumours that present with hyperandrogenism

include Leydig cell tumours, Sertoli cell tumours, steroid cell

tumours – not otherwise specified and ovarian thecomas.15 These

tumours are rare representing only 10% of all ovarian tumours.

Less than 150 cases of Leydig cell tumours are reported in the litera-

ture.16 However, lack of recent reporting may bias these incidence

data. These tumours may produce T and/or other weaker andro-

gens with or without oestrogens.

Functioning adrenal tumours include those that secrete andro-

genic prohormones [dehydroepiandrostenedione (DHEA), dehy-

droepiandrosterone sulphate (DHEAS), rarely T], glucocorticoids

and/or oestrogens17,18 Patients with adrenal Cushing’s syndrome

present with subtle hypercortisolism, high T levels, but actually low

DHEAS levels as the tumour shuts off the normal hypothalamic–

pituitary–adrenal axis.19 In contrast, an adrenal carcinoma pro-

duces high levels of DHEAS; however, the tumour grows slowly

with most tumours diagnosed >8–10 cm. Rare cases of T secreting

adrenal tumours have been reported.20

Congenital adrenal hyperplasia

Depending on the ethnic background of the patient, congenital

adrenal hyperplasia (CAH), either classical (rare) or nonclassical

(more common), may be in the differential for postmenopausal

hyperandrogenism.21 Family history of early pubarche, short stat-

ure and ethnicity (increased risk in Eskimos, Ashkenazi Jews, His-

panics, Italians) may justify further evaluation. In our experience,

aromatase inhibitor treatment for breast cancer may trigger hyper-

androgenism in postmenopausal women with previously unknown

CAH.

Iatrogenic hyperandrogenism

Medications and/or supplements may contribute to postmeno-

pausal hirsutism.1 Women may be exposed to a male partner’s T

gel. Some women are taking compounded combinations of oestro-

gens with T or DHEA for menopausal symptoms, which at phar-

macologic doses will cause hirsutism and other hyperandrogenic

symptoms. A careful review of all medications and supplements

and partner’s hormonal therapy can detect these reversible causes.

Diagnostic evaluation of postmenopausal androgen
excess

Laboratory testing

The history and physical examination direct the appropriate labo-

ratory and radiologic evaluation (outlined in Fig. 1). Testosterone

and DHEA-S are the primary hormonal tests measured.1 DHEA is

a pulsatile hormone and elevated in stress and not useful. Most

commercial total T assays were developed for levels in men rather

than the very low levels in women22; however, levels far outside the

normal range of the assay are useful for the diagnosis of hyperan-

drogenism and response to treatment. Free testosterone assays are

only useful if they are measured by equilibrium dialysis; direct free

T assays are not accurate.22 The development of assays by mass

spectrometry that offers more sensitivity at lower levels than some

prior radioimmunoassay may help to define the normal levels of

androgens across the lifespan and help to define the levels of
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Fig. 1 Signs of hirsutism in postmenopausal woman.
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androgen excess.23 Remembering that both ovarian and adrenal

androgens decline with age7 is critical in evaluating the significance

of the hyperandrogenism.

Hyperprolactinemia can result in hirsutism; thus, a prolactin

level should be measured and further evaluated if elevated.1 A

17-hydroxyprogesterone (17OHP) level can be drawn, and if bor-

derline, a measurement 30 min after IV cosyntrophin can be

obtained to exclude CAH.21 To assess for Cushing’s syndrome,

24-h urinary free cortisol, 1mg overnight dexamethasone suppres-

sion and salivary free cortisol levels can be assessed.17,18 Patients

with subclinical Cushing’s syndrome because of an adrenal

adenoma often have normal urine free cortisol levels; thus, a 1 mg

dexamethasone suppression test is the best screening test.19

Many have questioned whether there is a threshold testosterone

or DHEA-S level that makes a tumour more likely. Historically, a T

level >200 ng/dl (6Æ94 nmol/l) or DHEA-S > 800 ng/ml (2171

nmol/l) suggested the need to evaluate for a tumour of the ovary or

adrenal. In a study of 478 women (both premenopausal and post-

menopausal) with signs and symptoms of hyperandrogenism, 11

(2Æ3%) had T > 250 ng/dl (8Æ68 nmol/l). However, only 1 of these

11 had a tumour. Of the 10 women with DHEA-S > 600 ng/ml

(1628 nmol/l), none had an adrenal tumour.24 Others have also

more recently confirmed that an absolute level of elevation does

not clearly differentiate among causes. In a study of 60 women with

androgen producing tumours, the majority had T levels between

100 and 200 ng/dl (3Æ47–6Æ94 nmol/l).25 Some centres suggest

performance of a 2- to 5-day low-dose dexamethasone suppression

test.26 Failure of baseline elevations of T, androstenedione or

DHEA-S to suppress is thought to indicate an ovarian source. No

studies of hyperandrogenism in postmenopausal women, however,

have been reported using this approach.

Radiologic evaluation

A pelvic ultrasound or magnetic resonance imaging is useful in

women with elevated T levels to evaluate the ovary. As most

tumours are quite small, however, the expertise of the ultrasonog-

rapher may influence detection. Asymmetry of the ovaries may

suggest a lesion, which may grow with repeated examinations at

3-month intervals. Welt and co-workers suggest that different crite-

ria for normal and for PCOS ovaries be considered as women age.27

A computerized axial tomography or magnetic resonance imag-

ing of the adrenals is indicated in the evaluation of patients with

high DHEA-S, or signs and symptoms and laboratory abnormalities

suggestive of adrenal Cushing’s syndrome. Although most patients

with isolated elevation of T have an ovarian source of their hyperan-

drogenism, there are rare reports of T-secreting adrenal adenomas.20

Thus, imaging the adrenals is useful before proceeding to ovarian

surgery. Evaluation of the pituitary with magnetic resonance imag-

ing with contrast is indicated when the history and data suggest

Cushing’s disease or hyperprolactinemia, not related to medication.

Ovarian and adrenal venous sampling has been performed for

many years with variable results. Technical difficulties such as no

clear hormonal guidance to ensure placement in the ovarian vein

make the procedure difficult. In a series of 38 patients from St Bart-

holomwe’s Hospital in London, successful catheterization of all

4-right adrenal, left adrenal, right ovarian and left ovarian vein was

only 27%. There was successful catheterization in three of the veins

in 65% and of two veins in 87%.28 Despite some successful case

reports, there is often difficulty distinguishing between hypertheco-

sis and tumour or localization of the tumour. In 2 of 38 patients

whose vein sampling indicated potential tumour, the final pathology

was consistent with PCOS.28 Thus, the procedure is not widely used.

Postmenopausal hyperandrogenism treatment
options

Treatment options depend on the aetiology of the hyperandroge-

nism. Thus, diagnosis of ovarian or adrenal tumours, hypertheco-

sis, iatrogenic causes, CAH, or pituitary tumour may lead to

medical and/or surgical treatment of the primary condition and

reversal of the hyperandrogenism. GnRH analogues have been used

for both diagnostic and treatment purposes. If androgen levels

decline in response to GnRH analogues, the tumours are thought

to be gonadotrophin-driven; however, no controlled studies have

been performed.

Treatment of hirsutism is reviewed in a recent Endocrine Society

guidelines and includes anti-androgens such as spironolactone or

flutamide.1 Although not available in the United States, cyproter-

one acetate is commonly prescribed in Europe.1 Insulin sensitizers

have been shown to suppress androgens in premenopausal women

with PCOS,29 although no data are available in postmenopausal

women. Metformin as an insulin sensitizer could be considered in

women with A1C levels >5Æ7. Diet and exercise with lifestyle inter-

vention is a component of the treatment strategy for any woman

with insulin resistance and/or obesity.

Why treat? Cardio-metabolic consequences of
hyperandrogenemia

Data are limited concerning the frequency and severity of androgen

excess in the menopause. No data are available concerning long-

term effects of altering androgen levels. However, high androgens

adversely alter the lipid profile with increase in LDL, decrease in

HDL and increase in triglyceride levels.30 There have been recent

associations reported between levels of advanced glycation end-

products and testosterone levels in postmenopausal women, inde-

pendent of insulin resistance31 Elevations in haematocrit have also

been reported in women with tumours, with subsequent decrease

after tumour removal.32 High T/E is associated with worsening

insulin resistance and can worsen hypertension and fluid retention.

Recent studies have shown that high T levels in women correlate

with increased risk of breast cancer33 and cardiac disease. In a group

of 390 postmenopausal women with clinical concerns for ischaemia,

the 104 with history of irregular cycles and hyperandrogenemia had

more evidence of coronary artery disease by angiogram, as well as

more obesity, metabolic syndrome and diabetes.34 For all of these

reasons, we believe that a thorough evaluation and treatment is

required in postmenopausal women who present with hyperan-

drogenism. A careful history, examination, selected laboratories

and radiologic tests will clarify the diagnosis and appropriate medi-

cal, surgical and lifestyle interventions can be pursued.
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