
A Risk-Benefit Assessment 
of Pharmacological Therapies 
for Hirsutism
Enrico Carmina

Department of Obstetrics and Gynecology, College of Physicians and Surgeons of Columbia
University, New York, USA

Contents
Abstract  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 267
1. Androgen Receptor Blockers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 268

1.1 Spironolactone  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 268
1.2 Cyproterone Acetate  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 269
1.3 Flutamide  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 270

2. 5α-Reductase Inhibitors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271
2.1 Finasteride  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271

3. Inhibitors of Androgen Secretion  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271
3.1 Gonadotropin Releasing Hormone Agonists  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271
3.2 Oral Contraceptives  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 272
3.3 Corticosteroids  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 272

4. Topical Agents  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273
5. Choosing the Most Appropriate Therapy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273

5.1 Agents that Act Peripherally Versus Agents that Block Androgen Secretion  .  .  .  .  .  .  .  .  .  . 273
5.2 Agents that Block Peripheral Androgen Activity  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273

Abstract In recent years, many new therapeutic regimens for hirsutism have been in-
troduced. This has considerably enlarged the different choices of the physician
but at the same time has produced considerable confusion and uncertainty as to
what is the best possible therapy for the single patient or for the different pathol-
ogies of this condition.

This review presents data on the characteristics, adverse effects and effective
dosage for the more commonly used drugs for hirsutism.

In most patients, low doses of antiandrogens (cyproterone acetate, flutamide
or spironolactone) are used with few adverse effects and good results in terms of
improvement of the hirsutism. Patients with severe hyperandrogenic hirsutism
may require larger doses of antiandrogens. In only a few patients, therapy with
agents that primarily reduce androgen secretion (mostly a gonadotropin releasing
hormone agonist) is needed. In responsive patients, dexamethasone may be used
at low doses (associated with an antiandrogen) to prolong the length of the re-
mission. Finally, agents that inhibit 5α-reductase activity (finasteride) may be

REVIEW ARTICLE Drug Safety 2001; 24 (4): 267-276
0114-5916/01/0004-0267/$22.00/0

© Adis International Limited. All rights reserved.



used as alternative to low dose antiandrogen therapy but the results are often less
satisfactory.

In recent years, many new therapeutic regimens
for hirsutism have been introduced. This has con-
siderably enlarged the different choices of the phy-
sician but at the same time has produced consider-
able confusion and uncertainty as to what is the best
possible therapy for the single patient or for the di-
fferent pathologies of this condition.

In approaching this question we will first review
the characteristics of the drugs that are more com-
monly used, then we will discuss the possible differ-
ences and advantages in using the various therapies.

This review will not discuss the use of mechan-
ical measures to control hirsutism. However, the
role of electrolysis and/or of laser epilation therapy
should not be overlooked. Patients with mild or
localised hirsutism may need only mechanical
measures and also in patients with moderate or severe
hyperandrogenism, careful use of electrolysis or laser
epilation may be associated to pharmacological
treatment so permitting better cosmetic results.

1. Androgen Receptor Blockers

Antiandrogens are frequently used in the treat-
ment of hirsutism. These products are generally ef-
fective when given for sufficient time (for at least
6 months, but generally for 1 year or more). All are
teratogenic and may induce feminisation of the fe-
tus. Therefore, women of reproductive age using
these drugs must use effective contraception. Anti-
androgens (mostly spironolactone and cyproterone
acetate) have been also used topically in localised
forms of hirsutism[1] but, in our experience, me-
chanical measures (electrolysis or laser epilation)
give better results and should be preferred in these
situations.

Although the list of antiandrogens includes many
drugs, we will review only the most used.

1.1 Spironolactone

In the US, the most common androgen blocker
used in treatment of hirsutism is spironolactone, an

aldosterone-related steroid, that was initially ap-
proved and marketed as an aldosterone-blocking
diuretic but is now mostly used in treatment of all
forms of hirsutism.[2-4] In fact, with long term use,
patients rapidly develop a tolerance to its diuretic
effect and it is uncommon to observe changes in
serum electrolyte levels or blood pressure.[5,6] The
utility of spironolactone in hirsutism depends on its
capacity to compete with dihydrotestosterone
(DHT) in binding to the androgen receptor, but the
product has also a minor effect on 5α-reductase and
may compete with androgens for binding to sex
hormone binding globulin (SHBG).[7,8] Finally,
spironolactone inhibits cytochrome P450 enzymes
involved in ovarian and adrenal steroidogenesis,
resulting in decreased levels of testosterone and
androstenedione.[8-10]

Spironolactone is generally used at dosages of
100 mg/day and at these dosages no changes in
serum androgens are observed.[11] Larger dosages
are rarely necessary although doses of 200 mg/day
may be needed in severe hirsutism and are also able
to reduce serum androgen levels.[10]

Because spironolactone has some anti-aldoste-
rone activity, serum electrolyte levels and blood
pressure should be controlled 2 weeks after treat-
ment is started and use of other diuretics (mostly
potassium-sparing diuretics) should be avoided.
However, in long term treatment of hirsutism, the
most common adverse effect by far is the appear-
ance of metrorrhagia/polymenorrhoea in women
who previously had normal menses. This distur-
bance is generally well tolerated, but an important
component of any prolonged therapy with spirono-
lactone is to advise the women about this possibil-
ity as in some patients it may lead to discontinua-
tion of therapy. Combining the medication with an
oral contraceptive pill[12,13] may minimise the inci-
dence of this adverse effect. In our experience, other
systems (such as giving the drug cyclically)[5] are
less effective.
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Other adverse effects include gastritis, fatigue,
headaches and dry skin. However, these effects are
uncommon and are generally only seen at high dos-
ages.

Spironolactone treatment is often combined with
other treatments that reduce the serum androgen
production, such as estroprogestins[12,13] or gluco-
corticoids.[14] Although it may increase its activity,
our experience did not show any difference in im-
provement of hirsutism between patients treated
with spironolactone alone or with a combined ther-
apy of spironolactone and dexamethasone.[11]

1.2 Cyproterone Acetate

Cyproterone acetate is a progestin derivative
that acts as a competitive inhibitor of DHT binding
to its receptors and is used worldwide (but not in
the US) for the treatment of hyperandrogenism and
hirsutism.[15-17] Because of its progestin activity,
cyproterone acetate also has a powerful antigonad-
otropic action and inhibits ovarian androgen secre-
tion. Therefore, cyproterone acetate is effective in
the treatment of hirsutism by both reducing andro-
gen secretion and blocking androgen peripheral ac-
tivity. Because of its antigonadotropic action, in
order to avoid menstrual disturbances, cyproterone
acetate is usually administered together with estro-
gens and because it is stored in the adipose tissue
from where is slowly released when high doses are
needed, the drug should be given only during the
first half of the cycle.

Cyproterone acetate is generally administered
at low dosages (2 mg/day) in the form of an oral
contraceptive while at higher dosages (usually 50
mg/day) it is given with estrogens in a reverse se-
quential regimen. The classic Hammerstein regimen
consists of cyproterone acetate 50 mg/day from days
5 to 15 and ethynilestradiol 50 µg/day adminis-
tered from days 5 to 25.[15] However, this regimen
was devised in the mid-1970s when high dosages
of estrogens were commonly used for oral contra-
ceptive therapy. In order to reduce the adverse ef-
fects and risks associated with high dosage estro-
gen, notably thrombosis, the dosages of estrogens
have been reduced and several new regimens have

been proposed. Several years ago, Knuttenn et al.[18]

proposed the use of transdermal estrogens with cy-
proterone acetate. However, this regimen has not
been widely used because it is now known that oral
estrogens may be more useful in treating women
who are hyperandrogenic because of the rise in
SHBG, thus increasing the beneficial androgen in-
hibitory effects of therapy. Recently, we have
shown that low dosages of ethynilestradiol (20
µg/day from days 5 to 25) may be given with high
dosages of cyproterone acetate (50 mg/day from
days 5 to 15) without producing menstrual distur-
bances and giving the same improvement in hirsu-
tism observed with ethynilestradiol 50 µg/day.[19]

Others have proposed regimens with intermediate
dosages of cyproterone acetate (12.5 mg/day of cy-
proterone acetate from day 5 to 15) associated with
low dosages of ethynilestradiol (from 10 to 20
µg/day).[20]

While in many countries cyproterone acetate is
widely used and considered a quite safe drug, in
the US it has never been approved because of the
finding of increased liver tumour incidence in rats
treated with the drug. However, an analysis by the
European Union’s Committee for Proprietary Me-
dicinal Products of the oncological register found
no association between cyproterone acetate and
liver cancer.[20]

A part this potential concern, the main problem
with cyproterone acetate relates to its effect on se-
rum lipid levels. In fact, at high dosages (12.5 to
50 mg/day) cyproterone acetate may worsen the
lipid profile[19-21] (fig. 1). The main metabolic de-
rangement observed is a reduction of high density
lipoprotein (HDL)-cholesterol levels[19,21] although
an increase of total cholesterol and triglyceride lev-
els may be also observed.[20] These metabolic ef-
fects of cyproterone acetate are particularly rele-
vant in women who are hyperandrogenic who often
present with an altered lipid profile because insulin
resistance.[22] Interestingly, similar lipid changes
were observed when cyproterone acetate was given
with ethynilestradiol 20 and 50 µg/day,[19] suggest-
ing that even high dosages of estrogens are not able
to overcome the negative effect of high dosage cy-
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proterone acetate that predominates in its effect on
lipid profile. Therefore, when using high dosages
of cyproterone acetate it is important to carefully
monitor lipid profile, reducing the dosage or mov-
ing to another therapy if lipid levels, notably HDL-
cholesterol, become altered.

Because of the potential adverse effects of high
dosages of cyproterone acetate, there has been
much debate on the need to use such high dosages.
In fact, it has been shown that cyproterone acetate
2 mg/day appears to be as effective as higher dos-
ages for the treatment of hirsutism suggesting that
high dosages of cyproterone acetate only acceler-
ate the therapeutic effect.[23] While it may be the
case in most patients with hirsutism, in patients with
severe hirsutism high dosages (50 mg/day) of cy-
proterone acetate produce a significantly larger im-
provement of the hirsutism.[24]

Other adverse effects of cyproterone acetate are
less common and include bodyweight gain, depres-
sion and reduced libido.[15-17] Recently, there has
been much interest in the possibility that subnormal
levels of serum androgens (as observed after surgical
menopause or with high dosages of some drugs like
cyproterone acetate) may determine the reduction
of libido.[25] However, no specific studies on the
relationships between libido and serum androgen

levels have been performed in women with hirsu-
tism treated by androgen blocking agents.

In summary, cyproterone acetate is an effective
therapy for hirsutism. At low dosages this therapy
appears to be quite safe and may be used in most
patients with hirsutism who have normal or slightly
increased androgen levels. Patients with severe
hirsutism and/or severe hyperandrogenism should
use higher dosages but they require a careful as-
sessment of their lipid profile.

1.3 Flutamide

Flutamide (4′-nitro-3′-trifluoromethylisobutyr-
anilide) is a nonsteroidal inhibitor of androgen re-
ceptors[26] that was introduced for the treatment of
prostatic cancer but is also used in the therapy of
hirsutism.[27-29] Although it was considered a pure
antiandrogen blocker, it may reduce the synthesis
of the androgens[30] or increase their metabolism.[31]

In fact, a net decrease of all androgens may be ob-
served during treatment and although this effect is
more evident at high doses, it may be observed also
at low doses.[20,32]

In the treatment of hirsutism, flutamide was ini-
tially administered at dosages of 500 to 750 mg/day
but the dosage has been progressively reduced and
most authors actually use dosages of 250 to 375
mg/day.[20,32,33] Use of a lower dosage significantly
reduces the toxicity of the drug. In fact, the main
problem with flutamide has been the possible ap-
pearance of liver toxicity. Using higher dosages of
flutamide (between 750 and 1500 mg/day), eleva-
tions in serum transaminase levels during the first
months of therapy are quite common while serious
hepatic disease may appear in some patients
(0.36%)[34,35] and there are rare instances of pa-
tients dying of progressive liver disease.[35,36] Us-
ing low dosages of flutamide (250 to 375 mg/day),
alterations of hepatic enzyme levels are quite un-
common and no cases of severe liver diseases have
been reported.[20,32,33] However, some cases of re-
versible liver toxicity have been observed with a
dosage of 250 mg/day (unpublished observation).
We recommend that hepatic enzyme levels are
monitored in all patients treated with flutamide, re-
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Fig. 1. Serum high density lipoprotein (HDL)-cholesterol
changes after 1-year of treatment with cyproterone acetate
(CPA) [50 mg/day from day 5 to 15 of the cycle] compared with
the changes seen with ethynilestradiol 50 µg/day (standard reg-
imen) or 20 µg/day (low dose estrogen regimen) [reproduced
from Carmina and Lobo,[19] with permission]. * = p < 0.05.
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gardless of dosage, every month, for the length of
the treatment.

Other less important adverse effects of flutam-
ide include dry skin and a greenish tint to urine.

2. 5α-Reductase Inhibitors

An increase in peripheral 5α-reductase level is
essential for the development of hirsutism.[37] In
fact, several years ago it was shown that peripheral
conversion of testosterone to DHT is a necessary
step for androgen activity in the skin and that pa-
tients with low peripheral levels of 5α-reductase
do not develop hirsutism even in presence of hy-
perandrogenism.[38,39] More recently, it has been
found that 2 isoenzymes of 5α-reductase exist (type
1 and 2)[40] and that patients with hyperandrogenic
or idiopathic hirsutism have an increase of the iso-
enzyme type 1 in the skin.[41,42] Therefore, agents
able to inhibit peripheral activity of 5α-reductase
may be useful in the treatment of hirsutism. One
such agent, finasteride, is currently available and
has been used to treat hirsutism in women. Others,
such as dutasteride, are being investigated in clin-
ical trials.

2.1 Finasteride

Finasteride is a 4-aza steroid compound that is
a specific competitive inhibitor of 5α-reductase,
mostly of the type 2 isoenzyme.[43,44] It has no af-
finity for the androgen receptor and has no known
hormonal effect.[43] It is used for the treatment of
prostatic hyperplasia and is also used in therapy of
alopecia and premature balding.[44]

At a dosage of 5 mg/day, finasteride has been
shown to be an effective therapy of hirsutism.[20,45,46]

Probably, at this dosage, inhibition of the type 1
isoenzyme of 5α-reductase is also obtained. Dur-
ing treatment, plasma levels of DHT and androgen
metabolites are reduced while serum testosterone
levels are increased.[46]

In many studies, finasteride has demonstrated
similar efficacy to low dosage antiandrogen ther-
apy in the treatment of hirsutism.[20,45,46] However,
in our experience, some patients with moderate or
severe hirsutism do not respond to finasteride or only

experience an initial improvement. Therefore, we
use finasteride as a second-line therapy and only in
patients with idiopathic hirsutism or with mild
hyperandrogenic hirsutism.

The main advantage of finasteride is that no ad-
verse effects or complications have been reported
following its use as a therapy for hirsutism in wo-
men. As for antiandrogen products, effective con-
traception is mandatory because the teratogenic ef-
fect of the drug.

3. Inhibitors of Androgen Secretion

A third group of products that may be used in
the therapy of hirsutism includes agents that, by
different mechanisms, are able to reduce androgen
secretion. These products also include agents that
we have considered in the group of antiandrogens.
In fact, when given at high dosages, antiandrogens
(cyproterone acetate, spironolactone and flutam-
ide) also reduce circulating androgen levels.

In spite of the fact that most women with hirsu-
tism have increased levels of circulating andro-
gens,[47] the use of agents that reduce androgen
secretion is generally limited and restricted to pa-
tients with particular hyperandrogenic syndromes.

3.1 Gonadotropin Releasing 
Hormone Agonists

For several years it has been known that gonad-
otropin releasing hormone (GnRH) agonists are
able to reduce androgen secretion in women with
ovarian hyperandrogenism.[48] However, their use
in the treatment of hyperandrogenic hirsutism was
limited by the finding that prolonged administra-
tion of GnRH agonists also induce hypoestrogen-
ism with consequent adverse effects that include
amenorrhoea, bone loss, vasomotor symptoms, ur-
ethral and vaginal atrophy.[49,50] More recently, we
and other investigators have shown that supple-
mentation with low dosage estrogen or with estro-
progestins can enhance the effect of GnRH agonist
treatment in patients with severe hyperandrogen-
ism while preventing most adverse effects.[51-53]

Several regimens for steroid supplementation of
GnRH agonists have been proposed, from low dos-
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age conjugated estrogens (0.625 mg/day) + proges-
tins given in cyclic manner[51] to estroprogestins
using 20 to 25 µg/day of ethynilestradiol.[52,53] How-
ever, some concern has been expressed about the
use of low dosages of estrogens in premenopausal
women using GnRH agonists because these dosages
may not be sufficient to prevent bone loss.[54]

Therefore, we generally use 1.25 mg/day of conju-
gated estrogens + progestins in cyclic manner to
supplement GnRH agonist therapy.[55] With these
modalities, this therapy is well tolerated and is also
effective in reducing hirsutism in patients with se-
vere hyperandrogenism. The main problem of this
kind of therapy is the high cost of GnRH agonist
therapy and the lack of significant advantages in
terms of efficacy and safety compared with the less
expensive antiandrogens.[24] In fact, although GnRH
agonists give a slightly longer remission of hirsu-
tism than antiandrogens, their effect is similar to
that of high dosage cyproterone acetate.[24] There-
fore, the use of GnRH agonists plus add back ther-
apy remains limited to patients with severe hyper-
androgenic hirsutism who do not respond to more
conventional therapies.

3.2 Oral Contraceptives

In countries where cyproterone acetate is not
available, women with hirsutism who also have mild
or moderate ovarian hyperandrogenism are often
treated by the administration of oral contracep-
tives.[56,57] While the older formulations contain-
ing 50µg of ethynilestradiol had a marked capacity
to decrease luteinising hormone (LH) and testos-
terone secretion,[58] the new products containing
lower doses of estrogens induce small if any de-
crease of serum androgens levels but very efficient-
ly increase SHBG levels therefore reducing levels
of unbound testosterone.[59] Minor effects of es-
troprogestins include a 20 to 30% reduction in
adrenal androgen levels[60] and a mild inhibitory
effect on 5α-reductase and androgen receptors.[59]

When choosing an oral contraceptive, it is im-
portant to avoid compounds that contain a proges-
tin with intrinsic androgen activity, such as the de-
rivatives of 19-nortestosterone (i.e. norgestrel and

norethindrone). Oral contraceptives that contain
progestins with less intrinsic androgen activity or
the new generation of 19-testosterone derivatives
(i.e. gestodene, desogestrel and norgestimate) should
be preferred. In fact, the new 19-testosterone deriv-
atives have a higher progestational activity but un-
changed androgen activity and can be used at lower
dosages that provide similar progestative activity
but lower androgen activity. It has been reported
that oral contraceptives that contain desogestrel
have the same effect on hirsutism as products con-
taining low doses of cyproterone acetate, but do not
affect lipid metabolism.[57]

3.3 Corticosteroids

Adrenal androgens are extremely sensitive to cor-
ticosteroid suppression[61] and in the past products
such as dexamethasone and prednisone have been
largely used in hyperandrogenic hirsutism.[62,63] How-
ever, the results have been often disappointing[11,64]

and several adverse effects have been reported.[64]

In fact, glucocorticoid therapy may be associated
with bodyweight gain, skin striae, cushingoid fea-
tures, long term suppression of cortisol secretion,
osteoporosis, glucose intolerance, insulin resis-
tance and effects on the fetus. These adverse effects
are strictly related to the dosage used and may be
present at dosages as low as dexamethasone 0.5
mg/day.[64] However, lower dosages (0.3 to 0.375
mg/day) are not generally associated with adverse
effects[65] and in our experience therapy with such
low dosages of glucocorticoids is well tolerated.[11,65]

Therefore, corticosteroid therapy should be re-
served only for patients in whom very low dosages
of corticosteroids are sufficient to suppress circu-
lating androgens. However, the results in terms of
improvement of hirsutism in such patients are gen-
erally disappointing and the addition of an antian-
drogen is needed to produce a significant reduction
in hair growth.[11]

The main advantage of a corticosteroid therapy
is the finding that in sensitive patients prolonged
remission of the hyperandrogenism (probably as
consequence of the long term suppression of adre-
nal androgen secretion) may be obtained.[65] It sug-
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gests that corticosteroid therapy still has a place in
the therapy of hirsutism, at least in some patients.

4. Topical Agents

As we previously discussed (see section 1), some
antiandrogens have also been used topically in
localised forms of hirsutism.[1] Recently, a new
agent, eflornithine, has been approved in the US
for topical use in facial hirsutism. It was developed
for the treatment of trypanosomal sleeping sick-
ness, but is also useful in the treatment of hirsutism
because it inhibits the enzyme ornithine decarbox-
ylase that is localised inside the hair follicle and
has an important role in hair growth.[66] Two multi-
centre, randomised, placebo-controlled studies have
shown that prolonged topical administration of
eflornithine significantly reduces facial hirsutism
(although it recurred after drug withdrawal).[66,67]

While more studies are needed to establish the real
role of topical eflornithine in the treatment of
hirsutism, it can be anticipated that this drug may
have an important role not only in localised forms
but also in many patients with idiopathic hirsutism
or with hyperandrogenic hirsutism. In fact, the ex-
cess of facial hair is often the cause of major dis-
tress for these patients.

5. Choosing the Most 
Appropriate Therapy 

5.1 Agents that Act Peripherally Versus
Agents that Block Androgen Secretion

Generally, agents that block androgen secretion
do not offer any advantage over agents that act pe-
ripherally. Because of this, many authors believe
that it is sufficient to exclude some uncommon
conditions like tumours, Cushing’s syndrome and
enzymatic deficiencies, and then all women with
hirsutism should be treated with peripherally act-
ing agents irrespective of their androgen levels.[68]

While it is generally true, patients with severe
hyperandrogenic hirsutism may need treatment
with GnRH agonists or with a dosage of antian-
drogen that blocks ovarian androgen secretion.[24,69]

Moreover, we have observed that low dosage

glucocorticoid therapy may provide an important
advantage in patients who are sensitive to dexa-
methasone. In fact, in these patients, long term dex-
amethasone therapy (generally associated to spiro-
nolactone to potentiate the effects on hair growth)
may induce prolonged remission of the hyper-
androgenism and hirsutism, probably because by
inducing long term inhibition of adrenal androgen
secretion without inhibiting cortisol secretion.[65]

On the contrary, therapy with antiandrogens is fol-
lowed by almost immediate return of hyper-
androgenism and exaggerated hair growth.[24,70]

The personal approach of the author is shown in
figure 2. All women with hirsutism who are hy-
perandrogenic with normal menses are tested for
dexamethasone sensitivity. Dexamethasone 2
mg/day for 3 days is given and serum androgens
(total) testosterone and unbound testosterone) are
evaluated. If androgen levels are suppressed to low-
normal levels, patients are treated with a combina-
tion of low dosage dexamethasone (0.375 mg/day)
plus spironolactone (100 mg/day) for 1 to 2 years.
In women with hirsutism who are hyperandrogenic
and who have normal menses but are not sensitive
to dexamethasone, women with hirsutism who are
hyperandrogenic and who have irregular menses
and women with hirsutism with normal androgen
levels (idiopathic hirsutism) are treated by prod-
ucts that block androgen activity peripherally.

Patients who are hyperandrogenic who do not
respond to prolonged treatment with high dosage
antiandrogens may be treated with GnRH agonists
but this is an uncommon occurrence. In clinical prac-
tice, with the exception of some patients who pres-
ent with high sensitivity to dexamethasone, most
women with hirsutism are treated with antiandro-
gens.

5.2 Agents that Block Peripheral 
Androgen Activity

Many studies have compared the different prod-
ucts that peripherally block androgen activity (an-
tiandrogens and 5α-reductase inhibitors). In most
cases, using comparable dosages, no differences
were found.[20,45,71-73] However, we and others[74]
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have observed that finasteride is generally less ac-
tive (mostly following prolonged treatment) than
antiandrogens and we actually only use this prod-
uct for mild hirsutism if low dose antiandrogen
treatment induces adverse effects.

Therefore, the main question is generally how
to choose the appropriate antiandrogen dose and
how to monitor for possible adverse effects. In id-
iopathic hirsutism and in mild or moderate hyper-
androgenic hirsutism, low dosages of spironolac-
tone (100 mg/day), or estroprogestins or, where
available, low dosages of cyproterone acetate (from
2 to 12.5 mg/day given with estrogens) are gener-
ally preferred and represent effective and well tol-
erated therapies. Low dosages of flutamide (250
mg/day) represent a valuable alternative but may
induce a reversible increase in liver enzyme levels.
Patients who do not show any significant improve-
ment in hirsutism or who present with severe

hyperandrogenic hirsutism should be treated with
higher dosages of cyproterone acetate (25 to 50
mg/day given with low doses of estrogens in a se-
quential reverse regimen) or with flutamide (375
mg/day) or spironolactone (200 mg/day). The ap-
pearance of adverse effects and experience in the
utilisation of a specific antiandrogen are the main
factors in this choice. Therefore, a worsening of the
lipid profile with levels of HDL-cholesterol lower
than normal suggest the need to withdraw cyprot-
erone acetate and change to flutamide (with careful
monitoring of liver enzyme levels) or to spirono-
lactone (with careful monitoring of serum electro-
lyte levels and assessment of the patient’s compli-
ance with the polymenorrhoea that may possibly
occur). Finally, it has to be remembered that pro-
longed treatment (for at least 6 months) is needed
to determine a clinically evident improvement in
hirsutism and that shorter treatment periods are gen-

Serum evaluation of T,
unbound T and DHEAs

Normal androgen level

Low dose antiandrogens
CPA 2 to 12.5 mg/day or
FL 250 mg/day or
SP 100 mg/day

Finasteride 5 mg/day

Increased androgen level

Normal menses

Dexamethasone
sensitivity

No dexamethasone
sensitivity

Low dose
dexamethasone +

low dose antiandrogen

Irregular menses

High dose antiandrogens
CPA 25 to 50 mg/day or
FL 375 to 500 mg/day or
SP 200 mg/day

Fig. 2. Schematic approach to the treatment of patients with hirsutism. CPA = cyproterone acetate; DHEA = dehydroepiandrosterone
sulfate; FL = flutamide; SP = spironolactone; T = testosterone.
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erally not useful and may erroneously suggest the
lack of response to a particular therapy.

References
1. Carmina E, Lobo RA. Hirsutism, alopecia and acne. In: Beckers

KL, editor. Principles and practice of endocrinology and me-
tabolism. 2nd ed., Philadelphia (PA): Lippincott Publishing,
1995: Part VII: 75-9

2. de Oliveira RFC, Novaes LP, Lima MB, et al. A new treatment
for hirsutism. Ann Intern Med 1975; 83: 817-9

3. Shapiro G, Evron S. A novel use of spironolactone: treatment
of hirsutism. J Clin Endocrinol Metab 1980; 51: 429-32

4. Cumming DC, Yang JC, Rebar RW, et al. Treatment of hirsu-
tism with spironolactone. JAMA 1982; 247: 1295-8

5. Helfer EL, Miller JL, Rose LI. Side effects of spironolactone
therapy in the hirsute women. J Clin Endocrinol Metab 1988;
66: 208-11

6. Barth JH, Cherry CA, Wojnarowska F, et al. Spironolactone is
an effective and well tolerated systemic antiandrogen therapy
for hirsute women. J Clin Endocrinol Metab 1989; 68: 966-70

7. Loriaux DL, Menard R, Taylor A, et al. Spironolactone and
endocrine dysfunction. Ann Intern Med 1976; 85: 630-6

8. Serafini PC, Catalino J, Lobo RA. The effect of spironolactone
on genital skin 5-reductase activity. J Steroid Biochem 1985;
23: 1911-4

9. Searafini P, Lobo RA. The effects of spironolactone on adre-
nal steroidogenesis in hirsute women. Fertil Steril 1985;
44: 595-9

10. Lobo RA, Shoupe D, Serafini P, et al. The effect of two does of
spironolactone on serum androgens and anagen hair in hirsute
women. Fertil Steril 1985; 43: 200-5

11. Carmina E, Lobo RA. Peripheral androgen blockade versus
glandular androgen suppression in the treatment of hirsutism.
Obstet Gynecol 1991; 18: 845-9

12. Chapman MG, Dowsett M, Dewhurst CJ, et al. Spironolactone
in combination with an oral contraceptive: an alternative
treatment for hirsutism. Br J Obstet Gynecol 1984; 92: 983-5

13. Board JA, Rosenberg SM, Smeltzer JS. Spironolactone and es-
trogen-progestin therapy for hirsutism. South Med J 1987; 80:
483-6

14. Pittaway DE, Maxson WS, Wentz AC. Spironolactone in com-
bination drug therapy for unresponsive hirsutism. Fertil Steril
1985; 43: 878-82

15. Hammerstein J, Meckies J, Leo-Rossberg I, et al. Use of cyprot-
erone acetate (CPA) in the treatment of acne, hirsutism and
virilism. J Steroid Biochem 1975; 6: 827-36

16. Underhill R, Dewhurst J. Further clinical experience in the
treatment of hirsutism with cyproterone acetate. Br J Obstet
Gynecol 1979; 86: 139-41

17. Belisle S, Love EJ. Clinical efficacy and safety of cyproterone
acetate in severe hirsutism: results of a multicentered Cana-
dian study. Fertil Steril 1986; 46: 1015-20

18. Kuttenn F, Rigaud C, Wright F, et al. Treatment of hirsutism by
an association of oral cyproterone acetate and transdermal
17β-estradiol. J Clin Endocrinol Metab 1980; 51: 1107-11

19. Carmina E, Lobo RA. Effect of the estrogen dose in the treat-
ment of hirsutism using cyproterone acetate. Obstet Gynecol.
In press

20. Venturoli S, Marescalchi O, Colombo FM, et al. A prospective
randomized trial comparing low dose flutamide, finasteride,
ketoconazole and cyproterone acetate-estrogen regimens in
the treatment of hirsutism. J Clin Endocrinol Metab 1999; 84:
1304-10

21. Vexiau P, Bourdou P, Fiet J, et al. 17β-estradiol: oral or paren-
teral administration in hyperadrogenic women? Metabolic
tolerance in association with cyproterone acetate. Fertil Steril
1995; 63: 508-15

22. Carmina E, Lobo RA. Polycystic Ovary Syndrome (PCOS):
arguably the most common endocrinopathy is associated with
significant morbidity in women. J Clin Endocrinol Metab
1999; 84: 1897-9

23. Barth J, Cherry CA, Wojnarowska F, et al. Cyproterone acetate
for severe hirsutism: results of a double binding dose ranging
study. Clin Endocrinol (Oxf) 1991; 35: 5-10

24. Carmina E, Lobo RA. Gonadotrophin releasing hormone ago-
nist therapy for hirsutism is a effective as high dose cyprot-
erone acetate but results in a longer remission. Hum Reprod
1997; 12: 663-6

25. Sherwin BN, Gelfand MM, Brender W. Androgen enhances
sexual motivation in females: a prospective, crossover study
of sex steroid administration in surgical menopause. Psy-
chosom Med 1997; 47: 339-51

26. Simard J, Luthy I, Guay J, et al. Characteristics of interaction
of the antiandrogen flutamide with the androgen receptor in
various target tissues. Mol Cell Endocrinol 1986; 44: 261-70

27. Cusan L, Dupont A, Belanger A, et al. Treatment of hirsutism
with the pure antiandrogen flutamide. J Am Acad Dermatol
1990; 23: 462-9

28. Motta T, Maggi G, Perra M, et al. Flutamide in the treatment of
hirsutism. Int J Gynaecol Obstet 1991; 36: 155-7

29. Marconides JAM, Minnani SL, Luthold WW, et al. Treatment
of hirsutism in women with flutamide. Fertil Steril 1992; 57:
543-7

30. Ayub M, Levell MJ. Inhibition of rat testicular 17α-hydroxyl-
ase and 17,20-lyase activities by antiandrogens (flutamide,
hydroxyflutamide, RU23908, cyproterone acetate) in vitro. J
Steroid Biochem 1987; 28: 43-7

31. Brochu M, Belanger A, Dupont A, et al. Effects of flutamide
and aminoglutethimide on plasma 5α-reduced steroid glucu-
ronide concentrations in castrated patients with cancer of the
prostate. J Steroid Biochem 1987; 28: 619-22

32. Moghetti P, Castello R, Negri C, et al. Flutamide in the treat-
ment of hirsutism: long-term clinical effects, endocrine
changes, and androgen receptor blockade. Fertil Steril 1995;
64: 511-7

33. Muderris II, Bayram F, Sahin Y, et al. The efficacy of 250
mg/day flutamide in the treatment of patients with hirsutism.
Fertil Steril 1996; 66: 220-2

34. Gomez JL, Dupont A, Cusan L, et al. Incidence of liver toxicity
associated with the use of flutamide in prostate cancer pa-
tients. Am J Med 1992; 92: 465-70

35. Wysowski DK, Freiman JP, Tourtelot JB, et al. Fatal and non-
fatal hepatotoxicity associated with flutamide. Ann Intern
Med 1993; 118: 860-4

36. Wysowski DK, Foucroy JL. Flutamide hepatotoxicity. J Urol
1996; 155: 209

37. Lobo RA, Goebelsmann U, Horton R. Evidence for the impor-
tance of peripheral tissue events in the development of hirsu-
tism in polycystic ovary syndrome. J Clin Endocrinol Metab
1983; 57: 393-7

38. Serafini P, Ablan F, Lobo RA. 5α-reductase activity in the gen-
ital skin of hirsute women. J Clin Endocrinol Metab 1985; 60:
349-55

39. Matteri RK, Stanczyk FZ, Gentzscein EE, et al. Androgen sul-
fate and glucuronide conjugates in nonhirsute and hirsute
women with polycystic ovary syndrome. Am J Obstet Gy-
necol 1989; 161: 1704-9

Treatment of Hirsutism 275

  Adis International Limited. All rights reserved. Drug Safety 2001; 24 (4)



40. Russel DW, Wilson JD. Steroid 5α-reductase: two genes, two
enzymes. Annu Rev Biochem 1994; 63: 25-61

41. Courchay G, Boyera N, Bernard BA, et al. Messenger RNA
expression of steroidogenesis enzyme subtypes in the human
pilosebaceous unit. Skin Pharmacol 1996; 9: 169-76

42. Carmina E. Role of 5α-reductase isoenzymes in the pathogen-
esis of acne and hirsutism. In: Dastidar KG, Dastidar SG,
Chowdurry NNR, editors. Proceedings of the International
Conference on Advanced Reproductive Medicine; 1997; Cal-
cutta, 154-62

43. Stoner E. The clinical development of a 5α-reductase inhibitor,
finasteride. J Steroid Biochem Mol Biol 1990; 37: 375-8

44. Rittmaster RS. Finasteride. N Engl J Med 1994; 330: 120-5
45. Fruzzetti F, De Lorenzo D, Parrini D, et al. Effects of finasteride,

a 5-reductase inhibitor, on circulating androgens and gonad-
otropin secretion in hirsute women. J Clin Endocrinol Metab
1994; 79: 831-5

46. Wang IL, Morris RS, Chang L, et al. A prospective randomized
trial comparing finasteride to spironolactone in the treatment
of hirsute women. J Clin Endocrinol Metab 1995; 80: 233-8

47. Carmina E. Prevalence of idiopathic hirsutism. Eur J Endocrinol
1998; 139: 424-7

48. Chang FJ, Laufer LR, Meldrum DR, et al. Steroid secretion in
polycystic ovarian disease after ovarian suppression by a long
acting gonadotropin releasing hormone agonist. J Clin En-
docrinol Metab 1983; 56: 897-904

49. DeFazio J, Meldrum DR, Laufer L, et al. Induction of hot
flashes in menopausal women treated with a long acting
GnRH-agonist. J Clin Endocrinol Metab 1983; 56: 445-8

50. Johansen J, Riis BL, Hassager C, et al. The effect of a gonado-
tropin releasing hormone agonist analog (nafarelin) on bone
metabolism. J Clin Endocrinol Metab 1988; 67: 701-6

51. Carmina E, Janni A, Lobo RA. Physiological estrogen replace-
ment may enhance the effectiveness of the gonadotropin re-
leasing hormone agonist in the treatment of hirsutism. J Clin
Endocrinol Metab 1994; 78: 126-30

52. Azziz RA, Ochoa TM, Bradley EL, et al. Leuprolide and estro-
gen versus oral contraceptive for the treatment of hirsutism:
a prospective randomized study. J Clin Endocrinol Metab
1995; 80: 3406-11

53. Elkind-Hirsch KI, Anania C, Mack M, et al. Combination go-
nadotropin releasing hormone agonist and oral contraceptive
therapy improves treatment of hirsute women with ovarian
hyperandrogenism. Fertil Steril 1995; 63: 970-8

54. Sugimoto AK, Hodsman AB, Nisker JA. Long term gonadotro-
pin releasing hormone agonist with standard postmenopausal
estrogen replacement failed to prevent vertebral bone loss in
premenopausal women. Fertil Steril 1993; 60: 672-4

55. Carmina E, Lobo RA. Steroid supplementation of GnRH analog
in ovarian hyperandrogenism. In: Filicori M, Flamigni C, ed-
itors. Treatment with GnRH analogs: controversies and per-
spectives. New York: Parthenon Publishing Group, 1996:
115-21

56. Porcile A, Gallardo E. Long term treatment of hirsutism:
desogestrel compared with cyproterone acetate in oral contra-
ceptives. Fertil Steril 1991; 55: 877-81

57. Creatsas G, Koliopoulos C, Mastorakos G. Combined oral con-
traceptive treatment of adolescent girls with polycistic ovary
syndrome. Lipid profile. Ann NY Acad Sci 2000; 900: 245-52

58. Givens JR, Andersen RN, Wiser WL, et al. The effectiveness of
two oral contraceptives in suppressing plasma androstenedi-
one, testosterone, LH and FSH and in stimulating plasma tes-

tosterone binding capacity in hirsute women. Am J Obstet
Gynecol 1975; 124: 333-9

59. Lobo RA, Carmina E. Androgen excess. In: Lobo RA, Mishell
Jr DR, et al., editors. Infertility, contraception and reproduc-
tive endocrinology. Oxford: Blackwell Publishing, 1997:
341-62

60. Wild RA, Umstot ES, Andersen RN, et al. Adrenal function in
hirsutism. II. Effect of an oral contraceptive. J Clin Endo-
crinol Metab 1982; 54: 676-83

61. Rittmaster RS, Loriaux DL, Cutler Jr GB. Sensitivity of adrenal
androgens to dexamethasone suppression in hirsute women.
J Clin Endocrinol Metab 1985; 81: 462-6

62. Carmina E, Caputo A, Malizia G, et al. Long term dexametha-
sone treatment of hirsutism. In: Genazzani AR, Volpe A,
Facchinetti F, editors. Research on gynecological endocrinol-
ogy. Canforth: Parthenon Publishing, 1987: 205-8

63. Redmond G, Gidwani G, Gupta M, et al. Treatment of andro-
genic disorders with dexamethasone. Dose response relation-
ship for suppression of dehydroepiandrosterone sulfate. J Am
Acad Dermatol 1990; 22: 91-3

64. Azziz R. Glucocorticoid suppression in the treatment of andro-
gen excess. In: Azziz R, Nestler JE, Dewailly D, editors. An-
drogen excess disorders in women. Philadelphia (PA):
Lippincott-Raven Publishing, 1997: 737-47

65. Carmina E, Lobo RA. The addiction of dexamethasone to anti-
androgen therapy for hirsutism prolongs the duration of re-
mission. Fertil Steril 1998; 69: 1075-9

66. Barman Balfour JA, McClellan KM. Topical eflornithine. Am
J Clin Dermatol 2001. In press

67. Schrode K, Huber F, Staszak J, et al. Randomized, double-blind,
vehicle controlled safety and efficacy evaluation of eflornith-
ine 15% cream in the treatment of women with excessive
facial hair. 58th Annual Meeting of The American Academy
of Dermatology; 2000 Mar 10-15; San Francisco

68. Rittmaster RS. Medical treatment of androgen dependent hirsu-
tism. J Clin Endocrinol Metab 1995; 80: 2559-63

69. Spritzer PM, Lisboa KO, Mattiello S, et al. Spironolactone as a
single agent for long-term therapy of hirsute patients. Clin
Endocrinol (Oxf) 2000; 52: 587-94

70. Kokaly W, Mc Kenna T. Relapse of hirsutism following long-
term successful treatment with oestrogen-progestogen com-
bination. Clin Endocrinol (Oxf) 2000; 52: 379-82

71. Cusan L, Dupont A, Gomez JL, et al. Comparison of flutamide
and spironolactone in the treatment of hirsutism: a random-
ized controlled trial. Fertil Steril 1994; 61: 281-7

72. Erenus M, Yucelten D, Durmusuglu F, et al. Comparison of
finasteride vs spironolactone in the treatment of idiopathic
hirsutism. Fertil Steril 1997; 68: 1000-3

73. Fruzzetti F, Bersi C, Parrini D, et al. Treatment of hirsutism:
comparisons between different antiandrogens with central
and peripheral effects. Fertil Steril 1999; 71: 445-51

74. Falsetti L, Gambera A, Lagrenzi L, et al. Comparison of
finasteride versus flutamide in the treatment of hirsutism. Eur
J Endocrinol 1999; 41: 361-7

Correspondence and offprints: Dr Enrico Carmina, Depart-
ment of Obstetrics and Gynecology, Columbia University
College of Physicians and Surgeons, 630 West 168th Street,
New York, NY 10032, USA.
E-mail: enricocarmina@libero.it

276 Carmina

  Adis International Limited. All rights reserved. Drug Safety 2001; 24 (4)


	Contents 267
	Abstract 267
	1. Androgen Receptor Blockers 268
	1.1 Spironolactone 268
	1.2 Cyproterone Acetate 269
	1.3 Flutamide 270

	2. 5a-Reductase Inhibitors 271
	2.1 Finasteride 271

	3. Inhibitors of Androgen Secretion 271
	3.1 Gonadotropin Releasing Hormone Agonists 271
	3.2 Oral Contraceptives 272
	3.3 Corticosteroids 272

	4. Topical Agents 273
	5. Choosing the Most Appropriate Therapy 273
	5.1 Agents that Act Peripherally Versus Agents that Block Androgen Secretion 273
	5.2 Agents that Block Peripheral Androgen Activity 273

	References 275
	Correspondence and offprints 276
	E-mail 276

