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ABSTRACT

The objective of the review is to explain the pathogenesis, causes and various treatment involved in hirsutism. This article discusses the disease’s
pathogenesis, causes and diagnosis. This review looks at the main significant type of hairs and clinical studies on the role of several lifestyle
therapies in hirsutism development. This review examines the numerous methods that causes hirsutism in order to discover new medicaments. In
addition, it covers the various type of hirsutism therapy. Hirsutism, is reported to have the strongest impact on patients’ health-related quality of
life, following in descending order by body mass index, irregular menses, and infertility. To assess the types of hairs and pathogenesis, sign and
symptoms, as well as causes of hirsutism. Moreover, we studied the management of hirsutism and how to treat this. At least six to nine months of
therapy are required to produce improvement in hirsutism. We suggest testing for elevated androgen levels in women with moderate or severe
hirsutism or hirsutism of any degree when it is sudden in onset, rapidly progressive, or associated with other abnormalities such as menstrual
dysfunction, obesity, or macroclitoris. For women with patient-important hirsutism despite cosmetic measures, we suggest either pharmacological
therapy or direct hair removal methods. For pharmacological therapy, we suggest oral contraceptives for the majority of women, adding an
Antiandrogens after 6 mo if the response is suboptimal. We recommend against androgen antagonist monotherapy unless adequate contraception is
used. We suggest against using insulin-lowering drugs. For women who choose hair removal therapy, we suggest laser/photo epilation.
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INTRODUCTION

The medical word for excessive terminal (coarse) hair in androgen-
sensitive regions of the female body is hirsutism (upper lip, chin,
chest, back, abdomen, arms, and thighs). It should be distinguished
from virilisation, which refers to the coexistence of hirsutism and a
wide range of androgen excess symptoms, such as ambiguous
external genitalia, increased muscle mass, acne, balding, deepening
of the voice, breast atrophy, amenorrhea/oligomenorrhoea, and
increased libido, which varies with age [1]. Depending on the
patient's age, all of these signs and symptoms may have different
clinical presentations. Hypertrichosis is hair growth that is abnormal
for an individual's age, sex, or race, or for a specific area of the body,
and should be distinguished from hirsutism [1]. This condition is
known as ‘hypertrichosis," which refers to a rise in hair (‘hyper") and
trichosis (‘trichosis). Only hirsutism will be discussed in this
pamphlet.

Androgenic factors, non-androgenic factors, and idiopathic
hirsutism are three types of hirsutism causes. Non-androgenic
reasons are uncommon, while androgenic causes account for more
than 80% of cases, including polycystic ovarian syndrome (PCOS),
which affects around 70% to 80% of hirsute women. Hirsutism is
distinguished from hypertrichosis, which is characterised by
excessive hair growth in a asexual agamic, generalised pattern and is
not caused by androgens. Hypertrichosis usually manifests as vellus
growth (no hair on the body) that is either widespread or localised.
Drugs, genetic factors, metabolic or other non-endocrine diseases
can all induces hypertrichosis, but it is not caused by too much
testosterone, as previously stated. Regardless, androgens have the
potential to exacerbate the issue. Hypertrichosis has been linked to a
broad range of medications. Acetazolamide, corticotrophin,
cyclosporine, diazoxide, glucocorticoids, Metoclopramide,
methyldopa, mercure poisoning, minoxidil, penicillamine,
phenothiazines, phenytoin, reserpine, streptomycin, valproic acid,
and heavy metals are examples of these medicines [2, 3].

Hypertrichosis may typically be cured within weeks or months of
stopping the medicines in these situations. Patients with systemic
diseases such as porphyria, constipation, starvation, juvenile

dermatomyositis, TB, hypothyroidism, and even Paranephric
syndrome might develop hypertrichosis. A modified Ferriman and
Gallwey scale is a widely used method for grading hair growth (fig.
1). Hirsutism has been defined as a score of eight or higher [4, 5].

Development and types of hair

There are roughly 50 million hair follicles on the body, with 100 000
to 150 000 on the scalp and the rest of the face and other parts of the
body. The soles of the feet, palms of the hands, and lips are the only
parts of the body without hair follicles. After the age of 40, the
number of hair follicles begins to decline, since new hair follicles
produces seldom. During the development of hair structures, the
primitive mesoderm forms the hair germ, with an associated down
growth sending ectoderm cells to the newly created hair peg
mesoderm during the formation of hair peg.

The hair peg develops a solid core of epithelial cells that encloses the
dermal papilla, while the hair germ from the mesoderm produces
the fibrous sheath of the follicle and the dermal papilla. The
ectodermal and mesodermal components stay in close touch
throughout the life of the hair follicle, indicating a long-term
relationship. There are three sorts of hair in terms of structure.

1. Lanugo is silky hair that covers the skin of the foetus and sheds
between the first and fourth month after delivery. Peach fuzz hairs
are similar to lanugo hairs in that they are soft and fine, but they are
bigger.

2. Vellus hairs are non-pigmented and measure less than 2 mm in
length, and they cover the body's ostensibly hairless regions. Baby
hairs have a diameter of less than 0.03 mm, which is less than the
diameter of the investing root sheath. The terminal hairs are thicker,
more pigmented, and have a coarse feel. The eyebrows, eyelashes,
scalp hair, pubic and axillary hair in both sexes, as well as most of
the body and facial hair of males, are all made up of this hair.

3. Terminal hairs are frequently referred to as "medullated.” The
innermost region of terminal hairs is called the "medulla” of the hair
follicle. The hairs of the lanugo and baby hairs are not medullated

[7].
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Fig. 1: The modified ferriman-gallwey (F-G) hirsutism grading system is shown in Each of the nine body regions is scored from zero (no
terminal hairs) to four (abundant terminal hair development), and the overall score is calculated by adding the numbers in each area [6].
21997, Ricardo Azziz

Growth phases of hair

Hair development occurs in three stages. An active growth phase is
followed by an involutional stage (transitional), during which the
hair stops growing and the hair bud shrinks; and finally, the telogen
phase, during which the hair rests and is lost while new hairs
replace it. Catagen and telogen stages span 2 to 3 w and 3 to 4 mo,
respectively, in scalp and body hair.

The resting phase-transitional ratio (the ratio of anagen hairs to telogen
hairs) is used to evaluate hair growth activity in specific regions of the
skin, with a greater ratio suggesting more active hair growth [7].

Local growth factors and circulating androgens boost peripheral 5-
reductase activity. This enzyme is responsible for converting
testosterone to Dihydrotestosterone (DHT). DHT increases the
following in body hair:

1. Increased sebum production

2. The transition of transitional stage to terminal hairs in the hair
follicle; and

3. The growth phase is extended, resulting in longer, thicker hairs.
Pathogenesis of hirsutism

Hirsutism can be caused by an increase in androgen levels or by the
hair follicles being oversensitive to androgen. Sex hormone-binding
globulin (SHBG), cortisol-binding globulin (CBG), and albumin bind
large amounts of circulating androgens. The major bioactive
component of plasma testosterone is free testosterone. SHBG levels
can drop in the body due to a variety of factors, including obesity,
Hyperinsulinemia, and the use of androgens, synthetic progestins,
glucocorticoids, and growth hormones. The drop in SHBG levels in
the body causes an increase in free testosterone, which can lead to
hirsutism. However, the degree of hirsutism does not seem to be
related to androgen levels. This is due to the fact that the sensitivity
of hair follicles to androgen differs from person to person. 5 alpha-
reductase type 1 convertes the testosterone to the highly active
dihydrotestosterone [8].

According to a recent update on hirsutism, family clustering of PCOS,
hyperandrogenism, and hirsutism suggests a genetic cause. In
certain families, environmental variables may also be the triggering

agents. The idea that the intrauterine environment influences the
hyperandrogenic phenotype in adult life is supported by recent
experimental evidence [8]. Insulin and LH both increase androgen
synthesis in ovarian theca cells. As a result, the ovaries release more
testosterone and Androstenedione than normal [9]. Insulin
resistance that is not caused by obesity has also been identified as a
pathognomonic feature of PCOS [10]. Menstrual abnormalities,
hyperandrogenism, hyperinsulinemia, and long-term metabolic
disturbances such as diabetes mellitus, cardiovascular disease, and
dyslipidemia are all symptoms of PCOS [11]. Insulin and body fat
both have a role in controlling lipid levels [9]. While both DHT and
testosterone transform short, soft baby hair into coarse, DHT is
considerably more efficient than testosterone. Conversion is
irreversible and hence only hairs are converted to end hair in
androgen-sensitive areas [9].

Causes

One symptom of oligomenorrhea is hirsutism. Excess androgen
production by the ovaries and adrenal glands, as well as exogenous
sources of androgens such as medicines, can cause hirsutism.

e Idiopathic hirsutism is frequently inherited. The condition begins
shortly after puberty and progresses slowly. Menstruation is normal,
and testosterone levels are normal [12]

¢ PCOS, androgen-secreting ovarian tumours, and menopause are
all ovarian causes. Oligomenorrhea and polycystic ovaries are the
hallmarks of PCOS [12].

¢ Tumors, CAH, and Cushing's syndrome are all causes of adrenal
insufficiency.

o The following medications cause drug-induced hirsutism:
¢ Metoclopramide
¢ Phenothiazines are a kind of phenothiazines.

¢ Progestins are hormones that are produced by the female
reproductive system.

¢ Reserpine is a kind of reserpine that

¢ Testicles is produced by the testosterone hormone.

44



Aanchhal et al.

Severe insulin resistance, anorexia nervosa, hyperprolactinemia,
acromegaly, hypothyroidism, and porphyria are among the other
reasons. Virilization is frequently associated with androgen-
secreting tumours of the ovary or adrenal gland. Virilization is
caused by arrhenoblastoma, sertoli leydig cell tumour, theca cell
tumour, and some instances of granulosa cell tumour.

Virilization signs include

¢ Acne

¢ Seborrhea

* Macroclitoris is a condition in which a person has a lot of
¢ Anincrease in the volume of one's voice

* Boosted libido

¢ Muscle mass increase

* Menses that are irregular or non-existent

¢ Balding and temporary hair loss.

Virilization, fast advancement of hirsutism, and the cessation of
menses are all signs of androgen-secreting tumours of the ovary or
adrenal. Adrenal tumours that secrete androgen are less common [13].

Although hirsutism is the most prevalent symptom of
hyperandrogenism, virilization symptoms imply elevated blood
androgen levels. Cushing's syndrome should be explored in the
differential diagnosis, despite its rarity. It might be caused by
increased pituitary adrenocorticotropic hormone production,
adrenal carcinoma/adenoma, or adrenocorticotropic hormone
secretion. The most prevalent cause of profound hirsutism is
micronodular hyperplasia [12].

Diagnosis

Although most women seek medical help because of the discomfort
of hirsutism, clinical evaluation is done to check whether there is an
endocrinologic disease that warrants it. Because there is no
definitive clinical difference between physiologic and pathologic
hirsutism, family history and physical examination are especially
essential in evaluating excessive hair growth in women. Idiopathic
hirsutism affects the great majority of women, and diagnosis is
determined by exclusion [14].

Once hirsutism has been diagnosed, it's a good idea to look for
additional androgen excess symptoms, including intractable acne,
female-pattern alopecia, and seborrhea. Clitoromegaly, a deeper
voice, malepattern alopecia and loss of feminine body shape are all
warning indicators of virilization [14].

The Endocrine Society recently published a clinical practice guideline
that advises against testing for increased androgen levels in women
with mild hirsutism (FG score 8-15), citing the fact that
hyperandrogenemia is undetectable in about half of these cases using
conventional laboratory tests and the low likelihood of identifying a
medical disorder that would change management or outcome. Women
with moderate to severe hirsutism, as well as women with any degree
of hirsutism, should have their androgen levels tested if their
hirsutism is sudden in onset, rapidly progressive, or associated with
any of the following: menstrual irregularity, central obesity, acanthosis
nigricans, or clitoromegaly [15, 16].

Medical history

Menstrual history, beginning and progression of hairiness, weight
gain, current or past therapies, and birth history of
hyperandrogenism should all be included in a complete medical
history. There is a growing body of data that women with PCOS,
hyperandrogenism and metabolic changes have a family history
[18]. A cycle duration of more than 35 d in adult women may
indicate oligomenorrhea [19].

Physical examination

A thorough medical history and physical examination are frequently
sufficient to rule out pathologic causes of hirsutism. The modified
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Ferriman-Gallwey score is a qualitative instrument for assessing and
measuring female hair growth in nine androgen-dependent regions.
This grading method assesses nine body areas (upper lip, chin, chest,
upper back, lower back, upper abdomen, lower abdomen, arm, and
thigh), with scores ranging from zero (no excessive terminal hair
growth evident) to four (extensive hair growth visible) for each. A
maximum score of 36 is conceivable, although a score of 8 generally
suggests hirsutism, according to Ferriman's 95th percentile data [14].

Because of the subjective nature of the assessments and the
difficulties of grading women who have cosmetically lost their hair,
this scoring system has limitations [20]. A dermatologic examination
is required because elevated androgen levels can produce
pilosebaceous.

The patient's height and weight should be noted, as well as their BMI
(body mass index). It's also a good idea to check your blood pressure
[16]. Acanthosis nigricans (indicative of insulin resistance), acne
vulgaris (especially if there are premenstrual cysts and nodules on
the skin), seborrhea, and androgenetic (patterned) alopecia are
some of the skin findings [16].

Signs and symptoms of virilization, such as deeper voice,
clitoromegaly, breast atrophy, and increased muscular mass, should
be evaluated during the clinical examination. To rule out an ovarian
or adrenal tumour mass, palpate the abdomen and pelvis [16]. It is
critical to assess a visual field defect.

Patients should also be asked about changes in their quality of life
and screened for depressive symptoms (such as sleeping difficulties,
loss of energy, and drive). Disgust, changes in sexual activity, life
behavior, and life events, as well as symptoms of body dysmorphic
disorder, should all be considered. Additional counselling or
psychotherapy should be considered if required [21].

Women with PCOS have recently been linked to an increased risk of
mood and anxiety problems. Independent of BMI, women with PCOS
have greater depression ratings and a higher risk of depression.
Despite the fact that clinical characteristics of hyperandrogenism
have an impact on unfitness quality of life, the link between
hirsutism, acne, body image, and depression is still unknown.
Similarly, research on the relationship between factors such
biochemical hyperandrogenism or infertility and depression is
scarce. Symptoms of generalised anxiety disorder are also a danger
for women with PCOS. The risk of additional anxiety disorders, such
as social phobia, obsessive-compulsive disorders, and panic
disorder, is not well understood. Some of these illnesses coexist in a
number of individuals, adding to the health burden. These findings
highlight the need of screening all women with PCOS for mood and
anxiety problems, as well as providing sufficient treatment to those
who are identified [22, 23].

Evaluation in the lab

If a drug is the reason, a simple drug withdrawal should be
beneficial. In all other situations, serum indicators should be
evaluated in the lab to determine the precise cause. The different
serum indicators are as follows:

Testosterone

According to clinical practice recommendations published by the
Endocrine Society in 2008[15]. They advise avoiding testing for
increased androgen levels in women with isolated mild hirsutism
since the chances of discovering a medical condition that would
affect therapy or outcome are slim. However, in women with
moderate or severe hirsutism, they recommend testing for increased
androgen levels.

¢ Hirsutism of any degree when it appears suddenly progresses
quickly, or is accompanied for any of the following: -

« [nfertility or menstrual irregularities
¢ Obesity in the centre.
¢ Acanthosis nigricans is a kind of acanthosis.

» Fast advancement

45



Aanchhal et al.

 Clitoromegaly

The most accurate way to determine androgen levels is to use a
specialised laboratory [24]. In women, the typical maximum range for
total plasma testosterone is between 70 and 90 ng/dl (2.43 and 3.12
nmol/l). This is because tests differ in a systematic way32, and many
laboratories offer abnormally large normal ranges since the general
population includes women with undiagnosed androgen excess [25, 26].
Serum testosterone levels may be normal to slightly elevate in benign
pathologies such as PCOS and CAH, but they will be significantly elevated
(>200 ng/ml) in malignant tumours of the adrenal or ovary [27].

Dehydroepiandrosterone sulphate (DHEAS)

Routine androgen testing is ineffective [29-31].
Dehydroepiandrosterone sulphate levels are elevated in around
15% of women with normal total and free testosterone levels. Apart
from being linked to acne, a modestly increased level in a woman
with a normal free testosterone level is unlikely to be clinically
relevant [32-34]. DHEAS elevation (>700 g/dl) is usually indicative
of an adrenal origin, whether benign or malignant [28].

17-hydroxyprogesterone

This blood marker is only seen in people with congenital adrenal
hyperplasia. In the early follicular phase of the menstrual cycle, the
measurement should be taken between 0700 and 0900 h. The illness
is ruled out if the level is less than 200 ng/dl. An ACTH stimulation
test is required for mildly elevated values between 300 and 1,000
ng/dl. A 250-gram dose of cosyntropin (synthetic ACTH) is given
intravenously, and 17-hydroxyprogesterone levels are tested before
and one hour after the administration. A positive test is defined as a
post-stimulation result of>1,000 ng/dl [29].

d) In women with indications and symptoms of Cushing's syndrome,
urine-free cortisol should be tested after 24 h.

e) Aratio of LH/FSH greater than 3 indicates PCOS [30].

f) In hyperprolactinemia, prolactin levels would be elevated due to
hypothalamic illness or a pituitary tumour.

g) Hypophyseal hypothyroidism (serum TSH) [31]. In hirsutism, it
can serve as a cofactor, producing an increase in TSH.

Imaging

Diagnostic imaging to determine the site of the tumour is useful in
directing therapy when an adrenal or ovarian neoplasm is suspected
[32]. If a patient has amenorrhea and/or indications of virilization, a
pelvic exam is required [20]. If there is a suspicion of pituitary
dysfunction, central nervous system imaging may be taken.

Treatment

The degree of excess hair growth displayed by the patient, as well as
the pathophysiology of the condition, should be considered while
treating hirsutism. The patient's expectations of therapy should be
addressed. She should be told that total eradication with medication
treatment is improbable, but it may be reduced by making the
treatment less severe and requiring longer intervals between
cosmetic treatments (shaving, plucking, waxing). The majority of the
research on hirsutism therapy considers the degree of hirsutism
score based on the modified Ferriman-Gallwey score. Despite the
fact that the standard hirsutism score is greater than eight, many
people with lower scores suffer from the disease. They are looking
for cosmetic treatments to get rid of or reduce their extra hair. As a
result, pharmacologic treatment is recommended for any woman
with known hyperandrogenemia who uses hair removal techniques.

Non-pharmacological methods
Lifestyle therapies

In women with polycystic ovarian syndrome, lifestyle interventions
are the primary line of therapy, especially if they are overweight
[33]. Obese women with the polycystic ovarian syndrome who lose
more than 5% of their original body weight had a substantial
improvement in their biochemical profile, including lower
testosterone, higher sex hormone-binding globulin, and lower
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Ferriman-Gallway scores. Because hair follicles have a half-life of up
to six months and lifetime therapy may be required to prevent a
recurrence, women should be told not to expect recovery for at least
three to six months after therapy begins. Improvement in hirsutism
scores can be used to gauge therapy effectiveness, and no additional
hormonal testing is necessary.

Epilation
Physical and chemical epilation

Most women utilise at-home treatments like as shaving, electric
epilating, cold or hot waxes, or chemical epilation. These procedures
are inexpensive and simple to apply, but waxing is unpleasant, and
all of them are linked to skin irritation and folliculitis. Shaving, on
the other hand, is a common misconception that causes hair to grow
faster and thicker. To reduce side effects, patients might be taught
how to use a clean shaving blade, swab with cotton soaked in a mild
boric acid solution, and apply a hydrocortisone lotion to reduce
irritation following epilation.

Electro-epilation (Electrolysis)

A probe is inserted into the hair follicle and destroys it by galvanic
electrolysis (direct current) or thermolysis (high-frequency
alternating current). The outcomes are very operator-dependent.
The regeneration rate is around 40% [20]. However, it is the most
effective treatment for grey hair.

Photo epilation

Hormonal treatment can slow the progression of the disease, but it
only has a minor impact on hair growth reversal. To decrease the
quantity of hair, photo epilation or electrolysis is required. The
objective of laser or intense pulse light (IPL) treatment for hirsutism
is to destroy the hair follicle and lower the hair shaft diameter
without harming surrounding tissues, a technique known as
selective photothermolysis. When laser light is absorbed by a
chromophore, it is converted to heat, causing thermal damage to the
target. Melanin is the chromophore for hair removal. Melanin is a
pigment that absorbs light in the red and infrared spectra (600-1200
nm). In order to determine selective photothermolysis, the pulse
width is crucial [34]. To prevent collateral thermal damage, the laser
pulse duration must be less than the hair follicle's thermal relaxation
period [35]. The time it takes for heated tissue to drop to half of its
peak temperature is known as the thermal relaxation period [36].
For terminal hair follicles measuring 200-300m, the hair follicle
thermal relaxation period is 40-100 ms [37]. The peak temperature
within the target structure is determined by the fluence, or energy
density (J/cm2). The quantity of heat absorbed is influenced by the
frequency and length of the pulses. Both the bulb and the bulge must
be addressed in order to kill the hair follicle. Because the goal is
melanin, the optimum results are obtained when the skin is light and
the hair is dark; moreover, those with darker skin are at a higher
risk of thermal blisters and hyperpigmentation. Higher fluences
have been linked to more permanent hair removal, as well as higher
adverse effects. Treatment fluences recommended for inexperienced
operators are adjusted to a safe level, although they are not always
successful. Perifollicular erythema and edema may be a better
clinical outcome for selecting the best therapy fluence for the
individual patient [38]. Combining Eflornithine cream and laser
therapy appears to improve treatment outcomes [39].

Mechanical and cosmetic means of treating hirsutism

Shaving, bleaching, or chemical depilation may be used to reduce
undesirable hairs temporarily. Shaving may result in a blunt hair
end that feels like stubble, but it does not cause hirsutism to worsen.

Bleaching is beneficial, especially for hair growth that is restricted to
a small area. Although helpful, depilating treatments can cause
persistent skin irritation and even increase hair growth if used
excessively or indiscriminately. In androgenized skin regions,
plucking and/or waxing should be avoided since these procedures
can cause folliculitis and stress to the hair shaft, resulting in ingrown
hairs and additional skin damage.

Electrolytic and laser photothermolysis are two methods for
permanently destroying hair follicles that produce undesirable hairs.
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Selective fractional photothermolysis is a technique used in laser
hair removal that causes thermal damage to the hair follicle without
harming nearby tissues.

Depending on the type of laser or light source used, laser hair
removal may be divided into three categories [40]:

1 Red light system (694 nanometer ruby),

2 Infrared light systems (1064 nanometer neodymium: yttrium-
aluminum-garnet), and

3 Sources of intense pulsed light (590-1200 nanometer).

Patients with Fitzpatrick skin colours I-IV (lighter complexion) and
darker pigmented hairs had the best results with laser hair removal.
Repeated treatments are required, and total alopecia is unusual. [41]

Pharmacological methods
Flutamide

The Food and Drug Administration has authorised this androgen
receptor blocker as adjuvant therapy for prostate cancer. In dosages
of 500 mg daily, it is an effective therapy for hirsutism. The FG score
can be reduced by up to 40%. Greenish urine, severe dryness of skin
or scalp hair, liver enzyme abnormalities, and, in rare cases, lethal
hepatotoxicity are also side effects [42].

Cyproterone acetate

Cyproterone acetate is a powerful progestin that lowers circulation
testosterone and androstenedione levels via lowering circulating LH
levels. It works to counteract the effects of androgens at the
peripheral level, making it an effective therapy for hirsutism. At the
treatment of hirsutism, cyproterone acetate in dosages of 50-100
mg per day g ethinyl estradiol is as effective as spironolactone (100
mg per day) and an OC when coupled with 30-35. In contrast, an OC
comprising cyproterone acetate (2 mg per day) in g per day) was
less effective than 100 mg per day of spironolactone in combination
with ethinyl estradiol (35 effective than 100 mg per day of
spironolactone, with side effects including adrenal insufficiency and
loss of libido[43].

Finasteride

Finasteride is a 5-reductase inhibitor that has been authorised by
the FDA for the treatment of benign prostatic hyperplasia. In
dosages of 5 mg per day, it is helpful in treating hirsutism in women,
however, it may be less efficient than androgen receptor blockers.
The FG score can be reduced by up to 17%. Although teratogenicity
(feminization of a male baby) is a serious issue, it has the fewest
adverse effects of all the medicines used to treat hirsutism [44].

Oestrogen-progestin oral contraceptives combination

Oral contraceptives containing oestrogen and progestin decrease
hair development in 60-100% of hyperandrogenic women and are
considered first-line treatment. Oral contraceptives reduce
hirsutism by inhibiting luteinising hormone secretion and thus
luteinising hormone-dependent ovarian androgen production, as
well as stimulating sex hormone-binding globulin production by the
liver due to the contraceptive's oestrogenic effects, resulting in
lower serum concentrations of free testosterone and other sex
hormone-binding globulins. Starting therapy with a formulation
containing a low dosage of oestrogen and a non-androgenic
progestin such desogestrel or norgestimate [45, 46] is
recommended. An unequivocal contraindication to the oral
contraceptive is a history of venous thrombosis [47].

Other hormonal therapies

Glucocorticoid therapy, for example, can reduce adrenal androgen
production. These medications are used to treat hirsutism caused by
all types of congenital and late-onset adrenal hyperplasia [48].
Administration of a gonadotropin-releasing hormone agonist, such as
leuprolide, suppresses gonadotropin and hence ovarian androgen
production in women with hirsutism, resulting in hair growth slowing
but also oestrogen insufficiency. The use of a gonadotropin-releasing
hormone agonist in conjunction with either low-dose oestrogen and
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progesterone or an oral contraceptive removes the negative effects of
oestrogen shortage while maintaining the gonadotropin-releasing
hormone agonist's advantages. An agonist plus an oral contraceptive,
on the other hand, is less effective than flutamide or cyproterone plus
an oral contraceptive. Metformin and rosiglitazone improved insulin
sensitivity in both obese and lean polycystic ovarian syndrome
patients (BMI 25 kg/m2). These medications may also lower
testosterone levels and restore normal menstrual cyclicity [49].

Anti-androgens

Anti-androgens are an efficient hirsutism therapy. In women with
severe hirsutism, combined therapy with an oral contraceptive and
an anti-androgen is more likely to be successful than either
treatment alone. Spironolactone prevents testosterone from
attaching to its receptors, preventing it from acting. It also reduces
ovarian production and testosterone clearance. Cyproterone acetate
is an anti-androgenic progestin that can be used alone or in
combination with an oral contraceptive to treat hirsutism. To
prevent bone loss, cyproterone acetate is probably best taken in
conjunction with oestrogen. This medication is not licenced in the
United States, although it is accessible in Europe and Canada as a
combination oral contraceptive (Diane) that contains
ethinyloestradiol and cyproterone acetate. A dosage of 2 mg
administered in conjunction with 21 d of ethinyloestradiol 35 1
gram(Diane) has been proven to alleviate symptoms in over 50% of
instances of mild-to-moderate hirsutism. Cyproterone acetate is
administered at a dosage of 25-100 mg in combination with Diane
or 30 | gram ethinyl oestradiol for a 21-day cycle in more severe
hirsutism [50].

Agonist of GnRH

A long-acting GnRH protagonist can effectively suppress ovarian
hormone production. When the effects of oestrogen and progestin
constitute the source of the disease, such as in the treatment of
endometriosis or leiomyomata, this therapy is very beneficial. With
hirsutism, however, this is not the case. In reality, oestrogen has a
positive influence on hirsutism treatment. GnRH protagonist are
rarely used alone to treat ovarian androgen-related hirsutism
because of this. They can be beneficial in determining whether
androgen secretion is dependent on gonadotropins or not [51].

Eflornithine hydrochloride

Eflornithine is an orithine decarboxylase inhibitor that is
irreversible. It catalyses the rate-limiting step in the production of
follicular polyamines, which is required for hair development. It
does not eliminate hair, but it does slow down its development.
Many nations have authorised a topical Eflornithine hydrochloride
cream (13.9 percent) for the treatment of unsightly facial hair in
women. Skin irritation has only been documented with overuse
under experimental circumstances, and systemic absorption is
minimal. Itching and dry skin have been reported as side effects in
clinical trials [20]. The cream's merits include its capacity to prevent
hair growth of any hue, but its drawbacks include the need for twice-
daily applications and ongoing usage to maintain effects [14].

Insulin sensitizers

In many women with PCOS, treatment of insulin resistance, typically
by weight loss or the use of metformin or thiazolidinediones, has
been shown to improve hyperandrogenemia and ovulatory function.
Its efficacy of the treatment of PCOS-related hirsutism, on the other
hand, is less apparent. Insulin-sensitizing medications may help with
PCOS-related hirsutism in a small way [52].

Spironolactone

Spironolactone is a mild diuretic and an aldosterone antagonist. It
also competes with androgens for the-reductase and the androgen
receptor that binds to sex hormones, globulin. It also has a
suppressive impact on a number of enzymes involved in androgen
production. Spironolactone, regardless of the degree of
hyperandrogenemia, is a very effective treatment for hirsutism. With
100 mg of spironolactone for 6 mo, the FG score is reduced by 19%.
Although daily dosages of 100 mg are typically beneficial for the
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treatment of hirsutism, in extremely hirsute or obese women, larger
doses (200-300 mg per day) may be preferable [53].

Follow-UP

Although clinical response will be the major measure tracked,
circulating androgen and sex hormone-binding globulin levels may
be evaluated during treatment to determine the appropriateness of
hormonal therapy. It's crucial to note that hirsutism may improve
with therapy only after 6 or 8 mo of treatment. Furthermore,
patients should be informed that the primary goal of hormone
therapy is to address the underlying issue, inhibit new hair
development, and maybe decrease the growth of existing terminal
hairs. Hormonal treatment alone may cause terminal hair thinning
and loss of pigmentation, but it will not reverse the terminalization
of baby hairs that have already been converted [54]

Electrolysis or laser hair removal will be required to completely
remove the already androgenized hair follicles. After hormone
treatment has had a chance to suppress hair growth, generally, after
6-12 mo, it is better to begin more definitive hair destruction and
removal. Because the menopausal ovary still generates a significant
quantity of androgen and the antagonistic effects of circulating
estrogens are decreased, some individuals' hirsutism may develop
after menopause. This is especially true if individuals are not taking
hormone replacement treatment orally. Patients' hair growth may
improve as they become older, due to the widespread loss of hair
follicles and the decrease in androgens that comes with age [54].

Overall, despite the fact that hirsutism is a common and painful
condition that frequently indicates an underlying endocrine
problem, most patients will benefit from a methodical approach to
assessment and the use of combination medication.
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