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Medical treatment regimens of hirsutism
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Abstract

Hirsutism, which is a common clinical problem in women of reproductive age, is characterized by excessive growth of
terminal hair in the androgen-sensitive skin regions. It is the result of either androgen excess or increased sensitivity of the
hair follicles to normal levels of androgens. The management, which includes cosmetic measures and medical treatment, is
far from satisfactory. Anti-androgen drugs play a key role in the treatment of hirsutism, but they have some side-effects
which may result in cessation of the drug. On the other hand, anti-androgen treatment often needs to be continued for a long
time. So, safe, inexpensive, and effective anti-androgen drugs are needed. Recently low-dose anti-androgen drugs have been
shown to be effective in the maintenance of treatment. On the other hand, cyproterone acetate plus ethyniloestradiol and
spironolactone, cyproterone acetate plus ethyniloestradiol and finasteride, and spironolactone and finasteride combinations
have been used succesfully in decreasing the hirsutism score. There are also some promising data regarding the effects of
insulin sensitizers in the treatment of hirsutism, particularly in patients with polycystic ovarian syndrome. In the present
review, the main features of anti-androgen drugs, new combined treatments, and insulin sensitizers in the treatment of
hirsutism are discussed.
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Introduction

Hirsutism is characterized by excessive growth of terminal hair
in the androgen-sensitive skin regions in women and affects
@ 5-8% of the whole female population of fertile age (Falsetti ez
al., 1998). Hirsutism is the result of either androgen excess or

increased sensitivity of hair follicles to normal levels of
androgens. Some drugs, polycystic ovarian syndrome (PCOS),
non-classic congenital adrenal hyperplasia (NCAH), Cushing’s
syndrome, acromegaly and ovarian and adrenal tumours may
be the underlying causes or hirsutism may be idiopathic (Unal
et al., 1993; Kelestimur et al., 1996; Conn and Jacobs, 1997;



Sahin and Kelestimur, 1997; Kelestimur, 2001a). PCOS and
idiopathy are the most common causes of hirsutism.

Before treatment for hirsutism is started, a careful medical
history, particularly relating to drugs that may cause excess
hair, and clinical examination are necessary to identify the
underlying cause. A differential diagnosis must be made
between hirsutism and hypertricosis which is characterized by
increased vellus hair. The underlying cause should be
identified and corrected where possible, but sources of
androgen excess in patients with hyperandrogenism and
hirsutism can rarely be permanently removed. For this reason,
treatment is long-term and either continuous or intermittent. In
addition, a very long treatment period may be required to
prevent the reappearance of hirsutism. However, not enough
information is available regarding maintenance treatment of
hirsutism. Recently, low-dose anti-androgen drugs have been
suggested for maintenance treatment. Any anti-androgen drug
should be inexpensive, clinically effective, safe and suitable
for long-term use. Unfortunately there is no ideal drug that has
all these features. However, there have been major
developments in the treatment of hirsutism in recent years.

The combination of an anti-androgen with an oral
contraceptive drug, which is a well-known option in the
treatment of hirsutism, is outside the scope of this review.
After giving brief information about the drugs available for the
treatment of hirsutism, the review discusses recent
developments including the introduction of insulin sensitizers
and different combinations of anti-androgen drugs in the
treatment of hirsutism.

Medical treatment of hirsutism

Anti-androgen drugs are a cornerstone in the medical
treatment of hirsutism. Some recent data suggest that insulin
sensitizers may also be beneficial in decreasing hirsutism
score. Hirsutism is scored using systems revised by Thomas
and Ferriman (1957) and Ferriman and Gallwey (1961). Table
1 shows the main anti-androgen drugs, their new
combinations, and insulin sensitizers used in the treatment of
hirsutism.

Anti-androgen drugs

Spironolactone

Spironolactone is one of the anti-androgen drugs that is most
commonly used effectively for long periods in the treatment of
hirsutism. Spironolactone is an aldosterone antagonist that
competes with androgens for the androgen receptor and
inhibits the interaction of dihydrotestosterone (DHT) with its
intracellular androgen receptor. Spironolactone increases the
metabolic clearance of testosterone and inhibits androgen
production by inhibiting cytochrome P450, particularly at high
doses (Lobo et al., 1985; McMullen and Van Herle, 1993). In
a recent study, it has been reported that spironolactone therapy
might result in significantly increased sex-hormone binding
globulin (SHBG) levels at the end of a treatment period of one
year (Kelestimur et al., 2004).

Spironolactone is given in the treatment of hirsutism in doses
ranging from 25 to 400 mg daily and the effect is dose-related.
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(McMullen and Van Herle, 1993; Rittmaster, 1999). Larger
doses are more effective but result in more side-effects. The
authors recommend 100 mg daily, which is a clinically
effective and safe dose. Erenus et al. (1997) compared the
efficacy of spironolactone (100 mg daily) and finasteride (5
mg daily) in idiopathic hirsutism, and they found that there
was a significantly better response with spironolactone
treatment at the end of 9 months. In a recent study, the
efficacies of spironolactone (100 mg/day), flutamide (250
mg/day), and finasteride (5 mg/day) were compared, and after
a 6-month course of therapy, the clinical efficacies of these
drugs were found to be similar, but spironolactone was the
most cost-effective drug (Moghetti et al., 2000a). The
effectiveness of cyproterone acetate (CPA), finasteride and
spironolactone has been compared in a prospective
randomized clinical study in patients with idiopathic hirsutism.
At 6 months of therapy, the reduction of hirsutism was similar
in patients who used CPA, finasteride or spironolactone.
However, 1 year after therapy, spironolactone was found to be
significantly more effective (Lumachi and Rondinone, 2003).
In an extensive analysis including all publications of
randomized controlled trials of spironolactone versus placebo
and/or in combination with steroids (oral contraceptive pill
included), it was concluded that six months’ treatment with
100 mg daily spironolactone compared with placebo was
associated with a statistically significant subjective reduction
in hair growth and a decrease in Ferriman—-Galwey scores
(Farquhar et al., 2001).

The side-effects of spironolactone include hyperkalaemia,
transient polyuria, gastrointestinal discomfort, nausea, breast
tenderness, allergic reactions, somnolence, headache, vertigo
and menstrual irregularity. Most of these side-effects are
generally not a problem and are rarely the cause of the
cessation of treatment. The most common side-effect of
spironolactone is polymenorrhoea which has been reported in
50 to 60% of the patients (Moghetti et al., 2000a; Kelestimur
et al., 2004). Irregular menstrual bleeding can be managed by
addition of an oral contraceptive.

Table 1. Anti-androgen drugs, their new combinations, and
insulin sensitizers used in the treatment of hirsutism.

Anti-androgen drugs and the new combinations

Anti-androgen drugs
Spironolactone
Cyproterone acetate
Finasteride
Flutamide

Anti-androgen combinations
Cyproterone acetate and ethinyloestradiol plus spironolactone
Cyproterone acetate and ethinyloestradiol plus finasteride
Cyproterone acetate and ethinyloestradiol plus flutamide
Spironolactone plus finasteride

Insulin sensitizers

Metformin
Thiazolidinediones
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Spironolactone can be used safely, it has no major side-effects,
it is clinically effective for a long time and is relatively
inexpensive.

Cyproterone acetate

CPA is a powerful progestogen that also acts as an anti-
androgen at target sites. It is derived from
17a-hydroxyprogesterone. CPA inhibits the action of
testosterone and dihydrotestosterone by binding to
intracellular receptors, and decreases ovarian testosterone
secretion by inhibiting LH release (Conn and Jacobs, 1997).
CPA may also reduce adrenocorticotrophic hormone (ACTH)
secretion, and for this reason it is beneficial in both adrenal and
ovarian hyperandrogenism (Girard et al., 1978). It has been
reported that CPA might also inhibit 5Sa-reductase activity
(Fruzzetti et al., 1999).

There are two forms of CPA: a 50 mg tablet and Diane 35 (2
mg CPA and 35 ug ethinyloestradiol). It may be used as 50 mg
CPA daily during the first 10 days of the cycle. CPA is
generally used in combination with oral ethinyloestradiol. The
beneficial effect of CPA plus ethinyloestradiol seems to be
related to the decrease in plasma levels of total and free
testosterone, androstenedione, dihydrotestosterone and to the
increase in SHBG concentrations (Rubens et al., 1984). Barth
et al. (1991) found that either 20 mg or 100 mg CPA produced
a faster initial response than 2 mg, but no difference was noted
at 12 months. Pazos et al. (1999) compared triptorelin, CPA
and flutamide in 39 hirsute women. They have found that
flutamide was more effective than CPA but CPA was found to
be satisfactorily effective at a much lower cost.

The side-effects of CPA include weight gain, oedema,
decreased libido, headache, hepatotoxicity, fatigue,
enlargement of mammary glands and mood changes. On the
other hand, an increased risk of venous thromboembolism due
to CPA plus ethyniloestradiol was reported recently in women
with hirsutism (Seaman et al., 2003). Shortness of breath was
reported as a rare side-effect due to high dose, 50 mg/day, CPA
(Mallari and Sinclair, 2002). It is one of the most commonly
used therapeutic agents worldwide for hyperandrogenism,
PCOS and idiopathic hirsutism.

CPA is an effective and relatively safe drug when it used at a
low dose but hepatotoxicity should be kept in mind.

Finasteride

Finasteride blocks the conversion of testosterone to the more
potent DHT by Sa-reductase. It binds to this enzyme and
interferes with its action. It does not bind to the androgen
receptor and has no effect on testosterone secretion. The fall in
serum DHT is accompanied by a reduction in metabolites of
DHT such as 3o-diol glucuronide and a rise in plasma
testosterone concentrations. Finasteride is more effective against
isoenzyme So-reductase type 2 (found in genital skin and the
prostate in the male) than type 1 (non-genital, scalp) but the
specificity towards the two isoenzymes is incomplete (Dallob et
al., 1994, Rittmaster, 1995).

Numerous studies have demonstrated that finasteride is an
effective drug in the treatment of hirsutism (Moghetti e al.,

1994; Castello ez al., 1996; Erenus et al., 1997). It has previously
been shown that finasteride decreases hirsutism score
significantly without any side-effects (Sahin ez al., 1998; Bayram
et al., 1999). At present, 5 mg is recommended as the daily dose
in women; no added effectiveness has been demonstrated at
higher doses (Conn and Jacobs, 1997). An oral 5 mg dose of
finasteride was administered for 3 months to 10 hirsute women
to determine the effect on gonadotrophin secretion; finasteride
significantly decreased hair growth without negatively affecting
gonadotrophin secretion (Fruzzetti et al., 1994). Wong et al.
(1995) studied 14 women with moderate to severe hirsutism and
concluded that despite significantly different effects on androgen
levels, finasteride and spironolactone treatment had similar
clinical effects on hirsutism.

Fruzzetti et al. (1999) compared the clinical and endocrinological
effects of CPA, flutamide, and finasteride in 45 hirsute women
and found that finasteride, CPA, and flutamide are equally
effective in decreasing hirsutism. Despite the change in total
testosterone levels, a slight but non-significant increase in free
testosterone was observed during the last 6 months of therapy,
with no significant change in plasma SHBG concentrations after
finasteride treatment. In another study, the effects of finasteride
were compared with flutamide in the treatment of hirsutism in 64
patients with PCOS and 46 with idiopathic hirsutism and it was
found that finasteride reduced the Ferriman—Gallwey score by
31.4% in the patients with PCOS and by 34.2% in the patients
with idiopathic hirsutism, and hair diameter by 27.0-34.1% in
PCOS and by 29.6-37.9% in idiopathic hirsutism. Finasteride
increased testosterone levels by 40% in PCOS and by 60% in
idiopathic hirsutism and decreased 3o.-diole glucuronide (Falsetti
etal. 1999).

A significant decrease in hirsutism score has been demonstrated
in 35 women after 12 months of treatment with a standard dose
of finasteride (5 mg/day) (Bayram et al., 1999). In a prospective
study including 29 hirsute women, low-dose (2.5 mg/day)
finasteride decreased the hirsutism score from a mean of
18.4 £4.6 to 8.4 +4.2 after one year of treatment. The percentage
reduction in hirsutism score at 6 and 12 months was 29.2 + 14.5
and 55.7 + 14.9%, respectively. (Bayram et al., 2003).

The authors have recently compared the long-term clinical and
hormonal effects of a standard dose (5 mg/day) of finasteride
with a lower dose (2.5 mg/day) in hirsute patients. Low-dose (2.5
mg/day) finasteride had a similar effect to high-dose finasteride
(5 mg/day) and it is suggested that low-dose (2.5 mg/day)
finasteride may be used instead of high-dose (5 mg/day) because
of its reduced cost. Both low- and high-dose finasteride did not
change FSH, LH, testosterone, androstenedione, SHBG,
17-hydroxyprogesterone or dehydroepiandrosterone sulphate
(DHEA-S) levels. (Bayram et al., 2002).

Finasteride is a safe, moderately effective but expensive drug in
the treatment of hirsutism.

Flutamide

Flutamide is a non-steroidal compound that seems to act only
at the androgen receptor site and is therefore considered a
‘pure’ peripheral androgen antagonist. It does not have a
progestogenic or antigonadotrophic action. It does not cause
menstrual irregularity.



In a prospective randomized study, flutamide (250 mg twice a
day) was found to be similarly effective to spironolactone (100
mg daily) in idiopathic hirsutism (Erenus et al., 1994). Falsetti
et al. (1999) compared the effectiveness of flutamide and
finasteride in the treatment of hirsutism in patients with PCOS
and with idiopathic hirsutism. The patients were assigned
randomly to receive 5 mg finasteride once daily or 250 mg of
flutamide twice daily, for 12 consecutive months. Flutamide
was found to be significantly more effective than finasteride in
the treatment of hirsutism. It did not modify the hormone
profile in women with PCOS or idiopathic hirsutism. Two
(3.6%) patients receiving flutamide expressed abnormal
transaminase levels after 6 months of treatment. Flutamide
induced dry skin in 67.3% of cases. In another study, 5 mg
finasteride once daily or 250 mg of flutamide twice daily were
compared in patients with idiopathic hirsutism, and flutamide
was found to be more effective than finasteride (Falsetti and
Gambera, 1999).

Cesur et al. (1994) treated 19 women with flutamide, 500
mg/day for one year, and found a significant decrease in
hirsutism score. Marugo et al. (1994) evaluated the clinical
efficacy of flutamide on the course of hirsutism. They found a
marked clinical improvement in the degree of hirsutism in all
patients. Testosterone and free testosterone fell significantly in
both groups, while SHBG concentrations showed an increase
in PCOS. During flutamide treatment, androstenedione levels
were slighly but significantly decreased in the patients with
PCOS. Basal plasma DHEA-S levels were significantly
suppressed by flutamide only in PCOS women. They
concluded that although the main action of flutamide can be
attributed to its peripheral anti-androgenic properties, the
decrease in circulating androgen observed during treatment
suggests that it can also modulate androgen production and/or
metabolism. The safety and efficacy of a low dose of flutamide
(125 mg/day) in maintaining the clinical results already
obtained using a higher dose (250 mg/day) was evaluated in 43
hirsute women who received 250 mg/day of flutamide as an
initial treatment for 12 months and, subsequently, 125 mg/day
of flutamide for an additional 12 months as a maintenance
treatment. It was suggested that this therapeutic approach is a
higly satisfactory method of management of the clinical signs
of hyperandrogenism. In that study, during the initial treatment
period, four subjects showed an increase of aspartate
aminotransferase and alanine aminotransferase and dropped
out (Venturoli ef al. 2001). Lower dose, 125 mg/day, flutamide
was also found to be effective in the treatment of hirsutism
(Miiderris and Bayram, 1999). Dodin et al. (1995)
administered flutamide in a low dose of 125 mg twice daily for
12 months either alone in women with no risk of pregnancy or
in combination with an oral contraceptive. They showed
beneficial effects of a low dose of flutamide in women with
idiopathic hirsutism. It was also found that the addition of an
oral contraceptive reduced the recurrence of hirsutism after
cessation of flutamide.

The authors have found that flutamide at 250 mg/day is an
effective drug in the treatment of patients with hirsutism
(Miiderris et al., 1996). The effects of flutamide at 250 mg/day
and 500 mg/day were also compared in the treatment of
hirsutism in 65 patients with hirsutism and it was found that
these two different doses of flutamide are similarly effective in
reducing hair growth. There were no significant differences in
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any hormone levels during therapy in either groups (Miiderris
etal., 1997).

In another study, flutamide was given to 18 non-obese
adolescent girls as 250 mg daily, and flutamide treatment was
accompanied by a marked decrease in the hirsutism score, free
androgen index, and testosterone, androstenedione, and DHEA
levels and by an increase in SHBG concentrations. It was
concluded that low-dose flutamide treatment is an effective
and safe approach to reducing hirsutism and circulating
androgen, low-density lipoprotein cholesterol, and triglyceride
levels in girls with functional ovarian hyperandrogenism
(Ibanez et al., 2000a).

Fatal and non-fatal hepatotoxicity has been reported
infrequently in patients with prostate cancer and in women
with hirsutism who are on flutamide (Gomez et al., 1992;
Cusan et al., 1994). In another study, hepatotoxicity
characterized by increase in transaminase levels occurred in
one of 30 patients who were treated with 500 mg of flutamide
per day. No hepatotoxicity was seen in the patients who were
on 250 mg of flutamide per day (Miiderris et al., 1997).

Flutamide is a very effective anti-androgen drug in the
treatment of hirsutism. Liver function tests should be
monitored regularly during the treatment period. Low-dose
flutamide is relatively safe and effective.

Anti-androgen combinations

The anti-androgen drugs including spironolactone, CPA,
finasteride and flutamide are effective in decreasing the
hirsutism score. These drugs have different effects. Therefore,
combining these anti-androgen drugs would be more effective
than using one drug alone. For this reason, the effects and
safety of different anti-androgen combinations in the treatment
of patients with hirsutism has recently been investigated.
Three of the combinations include Diane 35 (CPA plus
ethyniloestradiol) and a different anti-androgen. The fourth
one contains two different anti-androgens; spironolactone and
finasteride. On the other hand, there could be many different
anti-androgen combinations, such as spironolactone plus
flutamide, flutamide plus finasteride.

Diane 35 and spironolactone combination

The clinical efficacy and safety of Diane 35 (cyproterone
acetate, 2 mg, and ethinyloestradiol, 35 ug) plus
spironolactone, 100 mg, combination and Diane 35 alone has
been compared in the treatment of hirsutism in 50 women
(Kelestimur and Sahin, 1998). Hirsutism score significantly
decreased at the end of therapy for one year in both groups, but
the reduction in hirsutism score in the women receiving Diane
35 plus spironolactone at 12 months was greater than in the
women receiving Diane 35 alone. In other words, the
percentage change in hirsutism score at 12 months was higher
in the Diane 35 plus spironolactone group than in the Diane
35-alone group. It has also been found that the addition of
spironolactone to Diane 35 may have a synergistic effect on
hirsutism score. By combining Diane 35 with spironolactone,
patients were treated with CPA, which possesses a powerful
antigonadotrophic activity and anti-androgen effect, oestrogen
and spironolactone. In other words, three drugs were given,

Cid
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each with a different mechanism of action on androgens. Thus
by this therapy it is possible to decrease concentrations of
androgens, both of glandular and peripheral origin, and
interfere with the interaction of dihydrotestosterone and its
intracellular receptor (Kelestimur, 2001b).

Diane 35 and finasteride combination

There are two studies that have compared Diane 35 plus
finasteride, 5 mg, combination and Diane 35 alone in the
treatment of hirsutism (Tartagni et al. 2000; Sahin et al.,
2001). The authors have compared Diane 35 plus finasteride,
5 mg, combination and Diane 35 alone in 34 women with
hirsutism. In this study, it was found that the percentage
reduction in hirsutism score in the Diane 35 plus finasteride
group at 12 months was greater than in the Diane 35-alone
group. The serum free testosterone significantly decreased at
12 months in the Diane 35 plus finasteride group. There were
no significant differences between the total testosterone before
and after the treatment with Diane 35 plus finasteride. SHBG
levels were higher in both groups at 12 months. Obviously,
oestrogen in Diane 35 increased SHBG levels which reduced
the testosterone levels. By giving the combination of Diane 35
plus finasteride, the patient was treated with CPA, oestrogen
and finasteride. Thus, it has been possible to decrease levels of
androgens, both of glandular and peripheral origin, and inhibit
the enzyme Sa-reductase.

In conclusion, the present data demonstrate that Diane 35
alone and Diane 35 plus finasteride 5 mg combination are
effective and safe in the treatment of hirsutism. The percentage
change in the Ferriman—Gallwey score at 12 months from
baseline was higher in patients treated with Diane 35 plus
finasteride than in patients treated with Diane 35 alone.
Therefore, the addition of finasteride to Diane 35 has a
synergistic effect on hirsutism score. In another study, Tartagni
et al. (2000) compared the clinical efficacy of Diane 35 plus
finasteride combination with Diane 35 alone in 50 women with
hirsutism and they found that concurrent administration of
finasteride and Diane 35 significantly decreased the hirsutism
score. The duration of the treatment was 6 months, less than
the authors’ treatment period and they used a new therapeutic
scheme: Diane 35 from day 1 to day 21, plus 5 mg of
finasteride from day 1 to day 14. This and the authors’ studies
demonstrate that Diane 35 plus finasteride combination is
effective, well accepted and safe in the treatment of hirsutism.

Diane 35 and flutamide combination

There is only one study looking at the effects of a flutamide
plus Diane 35 combination. Taner et al. (2002) compared the
effects of flutamide (250 mg/day) alone with a flutamide plus
Diane 35 combination. They found that both therapies were
similarly effective and safe in the treatment of hirsutism. The
flutamide plus Diane 35 combination was better than flutamide
alone in providing regular cycles (Taner et al., 2002). Both
flutamide and CPA are hepatotoxic drugs and combination of
these drugs may result in more liver toxicity. So, until there is
enough data, this combination cannot be recommended.

Spironolactone and finasteride combination

One of the recent developments in the treatment of hirsutism is
the combination of spironolactone and finasteride. A
comparison has been made of the clinical efficacy and safety
of the combination of spironolactone (100 mg/day) and
finasteride (5 mg/day) with spironolactone (100 mg/day) alone
in patients with hirsutism. It was found that the percentage
decrease in the hirsutism score at 6 months was significantly
higher in patients taking spironolactone and finasteride
combination than in patients taking spironolactone alone.
Surprisingly, the prevalence of polymenorrhoea in the
spironolactone and finasteride combination group (20%) was
lower than in the spironolactone-alone group (50%). In other
words, the addition of finasteride to spironolactone leads to
less frequent menstrual disturbances in women with hirsutism
(Unliihizarci et al., 2002). The duration of the treatment was
then extended to one year and it was shown that the mean
percentage change in hirsutism scores from baseline in the
spironolactone plus finasteride group (51.3%) was
significantly higher than in the spironolactone-alone group
(36.6%). The prevalence of polymenorrhoea in the
spironolactone plus finasteride group (47.3%) was also lower
than in the spironolactone-alone group (60.7%). There was no
change in DHEA-S between before and after the treatment in
either group, but spironolactone therapy resulted in a
significantly increase in SHBG at the end of the treatment
period. There is no clear explanation for the changes in SHBG
due to spironolactone treatment. It seems that the
spironolactone plus finasteride combination is effective and
safe (Kelestimur et al., 2004).

Insulin sensitizers

The insulin-sensitizing drugs metformin and thiazolidinediones,
including troglitazone and rosiglitazone, improve insulin
resistance and reduce hyperinsulinaemia and
hyperandrogenaemia in patients with PCOS. (Velazquez et al.,
1994; Dunaif et al., 1996; Nestler and Jakubowicz, 1996;
Unliihizarct et al., 1996; Moghetti et al., 2000b; Azziz et al.,
2001; Fleming et al., 2002; Sahin et al., 2004). Moghetti et al.
(2000Db) reported that metformin reduces hyperinsulinaemia and
hyperandrogenaemia, independently of changes in body weight.
They found that higher plasma insulin, lower serum
androstenedione, and less severe menstrual abnormalities are
baseline predictors of clinical response to metformin. On the
other hand, Stadtmauer et al. (2002) found that metformin use
was beneficial in improving IVF outcomes in clomiphene-
resistant PCOS patients. It seems that metformin is more
effective in obese and insulin-resistant PCOS women. It has been
suggested that obese women with PCOS should be screened for
the metabolic syndrome, including glucose intolerance, with an
oral glucose tolerance test (The Rotterdam ESHRE/ASRM-
sponsored PCOS Consensus Workshop Group, 2004).

The effects of insulin sensitizers on hirsutism score have
recently been evaluated in a few studies. Most of these studies
show that metformin is particularly effective on hirsutism
score in PCOS women with obesity and/or insulin resistance.
Kelly er al. (2002) investigated the effect of metformin on
hirsutism in 10 women with PCOS. They found a significant
improvement in hirsutism at the end of metformin treatment
for 6 months compared with placebo. Metformin treatment



also reduced weight significantly and led to a significant
improvement in cycle frequency. In another study including 32
obese women with PCOS, the effects of metformin and an
ethinyloestradiol (35 pg)-cyproterone acetate (2 mg)
combination were compared. The hirsutism score did not
change during metformin treatment, but it decreased
significantly in the subjects treated with the ethinyloestradiol
(35 ug)—cyproterone acetate (2 mg) combination (Morin-
Papunen et al., 2000).

In PCOS women with abdominal obesity, long-term treatment
with metformin added to a hypocaloric diet induced, in
comparison with placebo, a greated reduction of body weight
and abdominal fat, particularly of the visceral depots, and a
more consistent decrease of serum insulin, testosterone, and
leptin concentrations. These changes were associated with a
more significant improvement of hirsutism and menses
abnormalities (Pasquali et al., 2000). Metformin treatment
(500 mg three times per day) decreased the acne score by 14%
(P < 0.0005) and slightly decreased the hirsutism score by
2.3% (P < 0.05). Metformin treatment was also associated
with an improvement in menstrual regularity. Women with
high DHEA-S exhibited less improvement of menstrual cycle
regularity, no change in hirsutism, and an increase in levels of
insulin-like growth factor I (IGF-I) after treatment
(Kolodziejczyk et al., 2000).

Ibanez et al. (2000b) assessed the effects of metformin, given
at a daily dose of 1275 mg for 6 months to 10 non-obese
adolescent girls with hirsutism, ovarian hyperandrogenism,
oligomenorrhoea, dyslipidemia, and hyperinsulinaemia.
Metformin treatment was accompanied by a marked drop in
hirsutism score, insulin response to an oral glucose tolerance
test, free androgen index, and baseline testosterone,
androstenedione, DHEA and DHEA-S. During metformin
treatment, serum triglyceride, total cholesterol, and low-
density lipoprotein cholesterol decreased and high-density
lipoprotein cholesterol rose.

In a recent study, 52 patients with PCOS were randomized to
receive either metformin 500 mg three times daily or dianette

Table 2. The effects of metformin on hirsutism score.
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(ethinyloestradiol 35 ug; cyproterone acetate, 2 mg) treatment
for 12 months. Both objective and subjective methods of
evaluating hirsutism were used. The Ferriman—Gallwey score
was significantly reduced after treatment in both groups. The
degree of reduction in score was significantly greater in the
metformin group (25%) compared with the dianette group
(5%). The mean hair diameter was significantly reduced in
both groups by a similar amount during the treatment period.
The beneficial effects of metformin do not appear to be
mediated by suppression of circulating androgens, which
makes it possible that hyperinsulinaemia or related metabolic
pathways may be important determinants of end-organ
responses at the hair follicle. (Harborne et al., 2003).

The studies relating to the effects of metformin on hirsutism
scores published so far are shown in Table 2. The number of
patients in these studies was not high enough to conclude that
metformin is significantly effective in the treatment of
hirsutism. In a recent study, the effects of flutamide (250 mg
daily), metformin (1275 mg daily) and flutamide—metformin
combination have been compared in young, non-obese women
with hyperinsulinaemic hyperandrogenism, and combined
treatment was found to have additive effects on insulin
sensitivity, hyperandrogenaemia, and dyslipidaemia. The
combined treatment also significantly decreased hirsutism
score (Ibanez et al., 2002).

Troglitazone improves ovulatory dysfunction, hirsutism,
hyperandrogenaemia, and insulin resistance of PCOS in a
dose-related fashion, with a minimum of adverse effects. It has
been speculated that these clinical improvements result from
attenuation of the associated insulin resistance,
hyperinsulinaemia, and hyperandrogenism. When treated with
troglitazone, 600 mg daily, hirsute PCOS patients experienced
a 15% decrease in Ferriman—-Gallwey score by 20 weeks of
therapy (Azziz et al., 2001). Because of liver toxicity
troglitazone is not available in the market.

Not enough data exist regarding the effects of rosiglitazone
and pioglitazone on hirsutism. It seems that insulin sensitizers
have beneficial effects in the treatment of hirsutism. In

References Duration  Dose No. of Hirsutism score P-value
(months)  (mg/day) subjects (before (after
treatment) treatment)

Kolodziejczyk et al. (2000) 3 1500 35 8.11 +£0.73% 7.86 £0.7 <0.05
Kelly et al. (2002) 6 1500 10 17.7 =145 158+14 <0.002
Ibanez et al. (2000b) 6 1275 10 16.6 = 1.4° 107+13 <0.001
Morin-Papunen et al. (2000) 6 1000-2000 8 103 +1.9¢ 100+19 NS
Pasquali et al. (2000) 6 1750 10 148 +7.55 129+76 <0.05
Harborne et al. (2003) 12 1500 18 203 (17.8-22.9)bf e <0.01
Harborne et al. (2003) 12 1500 18 794 69 <0.004

NS: non-significant.

4Modified Thomas—Ferriman scale (Thomas and Ferriman, 1957).
Ferriman—Gallwey score (Ferriman and Gallwey, 1961).

Not stated.
Combined hair diameter (um).

Insufficient data after metformin treatment but 25% reduction in hirsutism score from baseline was found after treatment.

Confidence limits given in parentheses.
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particular they would be more effective in hirsute patients with
insulin resistance. On the other hand, metformin could be
combined with anti-androgen drugs. Further studies are
required to evaluate the role of insulin sensitizers in patients
with hirsutism.

Conclusion

In recent years, there have been remarkable developments in
the medical treatment of hirsutism in terms of safety, efficacy
and cost-effectiveness. Low-dose flutamide (250 mg/day) and
low-dose finasteride (2.5 mg/day) are just as effective as high-
dose flutamide (500 mg/day) and high-dose finasteride (5
mg/day). Similarly, high-dose CPA (50 mg) is not better than
low-dose CPA (2 mg). Low-dose treatment is obviously well-
tolerated with a reduced cost for the patient with hirsutism. In
particular, low-dose anti-androgen drugs may be administered
for the long-term maintenance therapy that is required in most
patients to prevent recurrence of symptoms. Combination
therapies including oral contraceptives with anti-androgen
agents, Diane 35 with anti-androgen agents or different anti-
androgens with each other are more effective than a single
agent in the treatment of hirsutism. The combination of anti-
androgen drugs with different mechanisms of action may be an
alternative therapy in the treatment of hirsutism. Insulin
sensitizers, particularly metformin, is very promising for the
treatment of hirsutism, but more data are needed about their
efficacy and the effectiveness of anti-androgen plus metformin
combinations. Pregnancy should be prevented during
treatment with anti-androgen drugs because the male fetus is at
risk of abnormal development. One anti-androgen drug or
combined treatment may be effective in one patient but may be
ineffective in another, so anti-androgen treatment should be
individualized and the underlying cause should be clarified as
well as possible. It seems that insulin sensitizers are more
effective in patients with insulin resistance.
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