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ABSTRACT

Hair loss is one of the most common complaints among all patients consulting a dermatologist and is usually associated
with severe psychological disturbances, distress and symptoms of depression. [1-3]. It can be temporary or long lasting.
Diagnosis of hair loss is based on detailed clinical history, physical exam, clinical diagnostic tests, laboratory testing,
and scalp biopsy, which may be necessary to confirm some diagnoses. This article presents an overview of the most
common clinical causes of hair loss and provides updated information on the current available therapeutic options for

these disorders.
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1. Introduction

Hair loss is one of the most common complaints among
all patients consulting a dermatologist and is usually as-
sociated with severe psychological disturbances, distress
and symptoms of depression [1-3]. It can be temporary or
long lasting. Diagnosis is based on detailed clinical his-
tory, physical exam, clinical diagnostic tests, laboratory
testing, and scalp biopsy, which may be necessary to
confirm some diagnosis [4-6]. The pathophysiology of
such disorders may include infectious, nutritional, con-
genital, autoimmune, or environmental causes. The most
common forms of nonscarring alopecia are androgenic
alopecia, telogen effluvium, and alopecia areata. Scarring
alopecia is caused by trauma, infections, discoid lupus
erythematosus, or lichen planus. Other disorders include
trichotillomania, traction alopecia, tinea capitis, and hair
shaft abnormalities [7,8]. An adequate evaluation and
management is essential for appropriate patient care and
successful treatment [3].

This article presents an overview of the most common
clinical causes of hair loss in women and provides up-
dated information on the current available therapeutic op-
tions for these disorders.

2. Clinical History

A detailed clinical history is essential to make a diagno-

Copyright © 2013 SciRes.

sis. The patient may provide information regarding the
use of medications, illnesses, recent surgeries and general
anesthesia, hormonal disease, thyroid disease, diets and
weight loss, history of important psychological distress
and family history of hair loss. The duration and location
of the hair loss should also be asked. Patients may be
referred for focal patches or more diffuse hair loss [6-8].

3. Physical Exam

Once the history of the patient is documented, the patient
should be carefully examined. First the skin of the scalp
should be examined. Note the color of the scalp, presence
and distribution of hair follicles, scaling or evidence of
scarring [8]. The hair density should also be noted if it is
normal or decreased. To evaluate the severity of hair
shedding, the “pull test” can be performed. This simple
test can determine the ongoing activity and severity of
hair loss. The physician should grab onto 20 - 30 hairs
with his/her fingers and gently pull on them. If produces
more than 10 hairs is suggestive of increased hair loss
[2,4]. A hair sample should be collected for microscopic
analysis. Light microscopy of the hair is an important
tool for several disorders affecting the scalp and hair,
including genodermatoses and other syndromes [9-11].

4. Under standing the Hair Cycle

Hair follicles cycle through anagen (growth), catagen (re-
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2 Comprehensive Overview and Treatment Update on Hair Loss

gression) and telogen (resting) phases (Table 1). Under-
standing this process is clinically important, since the
vast majority of patients with hair disorders suffer from
an undesired alteration of hair follicle cycling [12,13].
Anagen hair loss occurs due to disorders that stop the mi-
totic activity of anagen follicles, such as alopecia areata
and drugs [4,14]. On the other hand, telogen hair loss
occurs due to injuries that may cause premature follicle
telogenization [4,15].

5. Alopecia
5.1. Androgenetic Alopecia

Androgenetic alopecia (AGA) is the most common form
of hair loss. When it affects women, it leads to diffuse
alopecia over the mid-frontal scalp (female pattern hair
loss) [16]. This process is a result of hair follicle minia-
turization within follicular units. It represents a progres-
sive reduction in diameter, pigmentation and length of
the hair shaft [4,17]. These miniaturized hairs are the
hallmark of AGA. Most women with AGA have normal
menses and pregnancies. 18 This disorder is induced by
androgens in genetically susceptible persons. These pa-
tients present hair follicles with increased Sa-reductase
activity and dihydrotestosterone (DHT) levels. In these
genetically susceptible hair follicles, the DHT binds to
the androgen receptor and the hormone-receptor complex,
activating the genes responsible for the transformation of
the normal hair follicle in miniaturized follicles [18,19].
The reduction in the number of terminal fibers per fol-
licular unit will produce a diffuse alopecia [17]. The im-
pact of androgenetic alopecia is predominantly psycho-
logical. While men anticipate age-related hair loss, the
same process in women is usually unexpected and un-
welcome at any time [20,21] (Figure 1).

Association with thyroid disorders is suggested by
some authors, but alopecia is unaffected by thyroid sub-
stitution [21]. This disorder can be precipitated or wors-
ened by conditions that induce telogen effluvium such as
postpartum telogen effluvium. If associated with hir-
sutism and acne, AGA can be a sign of hyperandrogen-
ism in premenopausal women [4]. Pharmacological-con-
taining estrogens (contraception) have a beneficial effect
on such alopecia, probably through different mechanisms:
anti-androgen effect increased and proliferative effect of

Table 1. Hair cycle phases.

The follicles produce the hair shaft. Duration ranges from
Anagen two to seven years. Up to 85% of the hair is in this phase
at one time.

Transitional phase that lasts two to three weeks which

Catagen precedes the resting telogen phase

Hair production is absent. Up to 15% of hair is in this

Telogen phase at one time and it can last 3 months.
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dermal papilla cells [22]. But contraceptives that contain
androgenic progestins like nortestosterone-derivates levo-
norgestrel may induce or worsen this condition [4,22,23].
Levonorgestrel intrauterine device has been described as
cause of hair loss [24].

5.2. Alopecia Areata

Alopecia areata (AA) is a nonscarring autoimmune, in-
flammatory scalp, and/or body hair loss condition [25]. It
affects up to 2% of the population and it is characterized
by patchy hair loss (Figure 2). It can affect the entire
scalp (alopecia totalis) or cause loss of all body hair
(alopecia universalis) [4,26]. Histopathology shows an
increased number of the catagen and telogen follicles and
the presence of an inflammatory lymphocytic infiltrate in
the peribulbar region [25].

Figure 1. A 55-year-old male presenting androgenetic
alopecia.

Figure 2. Alopecia areata in a 64-year-old female.
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Many factors are under investigation to clarify the pa-
thogenesis of AA. Nonspecific immune and organ-spe-
cific autoimmune reactions and genetic constitution are
possible causes [27,28].

One of the most discussed ideas is that genetically pre-
disposed individuals present an autoimmune T cell-me-
diated-reaction against the hair follicle [28]. This process
may be caused by different triggering factors, such as vi-
ral infections and stress [4,29]. It can be associated with
other autoimmune disorders, such as thyroid discase [4].

The influence of psychological factors in the devel-
opment, evolution and therapeutic management of alope-
cia areata is documented by several authors. The comor-
bidity of psychiatric disorders, mainly depression, gener-
alized anxiety disorder and phobic states, is high [30,31].

Postoperative alopecia areata following surgery has
been reported after gynecologic and cardiac procedures.
Although pressure-induced ischemia is the most likely
etiological factor, a study conducted by Khalaf and col-
leagues showed that these patients might also present
with psychiatric comorbidities, questioning the real eti-
ology of AA in these patients [32].

5.3. Chemotherapy Induced Alopecia

Most cytotoxic anticancer chemotherapy agents induce
alopecia by ablating the rapidly dividing epithelium of
the hair follicle. The overall incidence of chemotherapy-
induced hair loss is estimated to be 65% and the severity
and prevalence of this type of hair loss is related to the
selected chemotherapeutic agent and treatment protocol
[33]. Chemotherapy-induced anagen effluvium is usually
reversible, but it’s known that certain chemotherapy regi-
mens can cause permanent alopecia. In these cases, mo-
derate to very severe hair thinning and altered texture
may be seen when hair regrows [34]. Although it is tran-
sient, chemotherapy-induced alopecia it is often psycho-
logically devastating, especially for women [35,36] (Fi-
gures3and 4).

5.4, Trichotillomania

Trichotillomania, also known as hair pulling disorder, is
an impulse-control disorder that affects at least 3.7 mil-
lion people in the United States and results in marked
functional impairment [37,38]. This disease is character-
ized by an irresistible desire to manipulate and pull out
the hair [4]. The disorder typically onsets in childhood
either in preschool or in the preadolescent years and is up
to seven times more commonly found in the pediatric
population than in adults [39]. The disorder may begin as
a habit, similar to nail-biting or thumb-sucking [40]. On
physical examination, irregular patches of hair loss with
bizarre borders can be observed. Inside of these patches,
short and broken hairs with variable lengths are evident

Copyright © 2013 SciRes.

Figure 3. Chemotherapy induced alopecia.

Figure 4. Eyebrow hair loss in a female patient undergoing
chemother apy.

[4]. Appropriate psychoeducation and minimally inva-
sive behavioral treatments are possible interventions for
this common disorder [41,42].

6. Telogen Effluvium

Telogen effluvium (TE) is an increased loss of normal
club hairs that occurs by a perturbation of the hair cycle
[43]. It was first described by Kligman in 1961 and his
hypothesis was that whatever the cause of hair loss, the
follicle tends to behave in a similar way, causing prema-
ture termination of anagen [43,44]. The true incidence is
unknown because many cases are subclinical [45]. Com-
mon causes of TE include iron deficiency, drugs and
stress (Table 2).

6.1. Acute Telogen Effluvium

The first description of classic telogen effluvium was an
acute onset hair loss 2 - 3 months after a triggering event
such as surgical trauma or high fever [46]. Other known
causes include drugs, stress, fever, weight loss, hypothy-
roidism, hyperthyroidism, and other disorders that may
cause inflammation of the scalp, such as contact dermati-
tis [45,47]. In cases where no cause is found, screening
for thyroid disease, antinuclear antibody and syphilis
should be performed. Acute TE does not usually produce
visible alopecia; the patient often complains that the hair
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Table 2. Common causes of telogen effluvium.

Nutritional Deficiency

Stress

Fever

Drugs

Postpartum
Hypothyroidism/hyperthyroidism
Hepatic failure

Chronic renal failure

Idiopathic

is falling out. Daily shedding of 100 to 200 telogen hairs
can be observed in severe cases [4].

6.1.1. Nutritional Deficiency

One of the most common causes of hair loss in premeno-
pausal women is nutritional deficiency of iron. Screening
for serum ferritin and hemoglobin should be performed
to clarify the possible cause of hair loss in this population
[48]. Iron supplementation is recommended when levels
of ferritin are below 30 ng/ml [4]. Severe protein, caloric
restriction, vitamin D deficiency, zinc deficiency and chro-
nic starvation can also induce diffuse telogen hair loss
[49,50].

6.1.2. Stress

Evidence of the data suggests that neurotransmitters,
neurohormones, and cytokines released during the stress
response may also significantly influence the hair cycle
[51]. Arck and colleagues provided further evidence for
existence of a “brain-hair follicle axis”. This theory says
that audiogenic stress also induces significant changes in
actively growing hair follicles and promotes their transi-
tion into the involution phase [52].

6.1.3. Drugs

Hair loss can be an adverse effect of a large number of
drugs. The severity of alopecia will depend on the drug
and individual predisposition. While some drugs will
produce only hair abnormalities others will produce se-
vere hair loss, even with appropriate dosages. Drugs af-
fect anagen follicles by two different processes: precipi-
tating the follicles into premature rest (telogen effluvium)
or inducing an abrupt cessation of mitotic activity in ra-
pidly dividing hair matrix cells (anagen effluvium). An-
ticoagulants, retinol, interferon, antihyperlipidemic drugs
are just a few examples of drugs that can induce telogen
effluvium [52]. Hair loss from the scalp, eyebrows, and
pubic area was identified as a possible adverse effect of
most psychotropic medications. This process is usually
reversible after interruption of treatment [53].

Copyright © 2013 SciRes.

6.1.4. Postpartum

Postpartum hair loss usually starts two to four months
after delivery and may last six months to one year [55].
Although the prevalence of postpartum alopecia is not
known, it is believed to be common. Patients without nut-
ritional deficiencies or other diseases will achieve com-
plete recovery after an additional six to nine months, but
physicians should keep in mind that this condition can
precipitate the development of alopecia areata in predis-
posed patients [54,55]. The hair loss is always diffuse but
never total. Some patients may experience slower growth
with decreased hair density [55,56].

6.2. Chronic Telogen Effluvium

This condition is characterized by hair shedding lasting
longer than 6 months, and with a fluctuating chronic cour-
se over many years. It is idiopathic and usually a trigger
cannot be identified [2,4]. The diagnosis of chronic te-
logen effluvium is made by the exclusion of causes of
diffuse telogen hair loss, including androgenetic alopecia
[8]. Scalp pain and reduced hair density is commonly re-
ported by patients.

7. Treatment
7.1. Androgenetic Alopecia

7.1.1. Topical Minoxidil

Topical Minoxidil is now the most widely recommended
treatment for androgenetic alopecia. It is available in 2%
and 5% solutions for hair loss. The 2% solution is the
only one approved by FDA for use in female patients. It
stimulates new hair growth and helps stop the loss of hair
in individuals with androgenetic alopecia (AGA) [57-59].
Side effects include a transient shedding during the first 4
months of use and contact dermatitis [60].

7.1.2. Finasteride

Finasteride is a synthetic type-2 Sa-reductase inhibitor
and has been studied by several authors as a treatment for
female pattern hair loss. A review study published in
2011 shows that objective evidence of efficacy is limited,
but it may be considered as a treatment for patients who
fail topical minoxidil [61]. Finasteride is well tolerated;
however, premenopausal patients must adhere to reliable
contraception while receiving it. The dosage of 2.5
mg/daily seems to show better results when compared to
1.0 mg/daily. It is contraindicated in pregnancy, due to
known teratogenicity. For men, the dosage is 1 mg once
a daily [62].

7.2. Anti-Hormonal Therapy

Reviews suggest that anti-hormonal therapy is helpful in
treating female pattern alopecia in some women who
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have normal hormone levels.

Spironolactone is an aldosterone antagonist employed
in clinical practice as a potassium-sparing diuretic. It
reduces adrenal androgen production and exerts competi-

tive blockade on androgen receptors in target tissues [63].

This medication has been used off-label in female pattern
har loss for over 20 years and it has been shown to arrest
hair loss progression with a long-term safety profile. It
should not be used in pregnancy due to its teratogenic ef-
fects [64].

Cyproterone acetate is an androgen receptor blocker
with strong progestational activity and a weak glucocor-
ticoid action. It seems to decrease hair shedding, but does
not seem to promote regrowth [65]. The dose required
for premenopausal women is 100 mg daily for 10 days of
each menstrual cycle and postmenopausal women should
use 50 mg daily continuously. Sinclair and colleagues
performed an intervention study involving eighty female
patients with FPHL to evaluate the efficacy of oral anti-
androgen therapy in the management of women with
FPHL. Forty patients received spironolactone 200 mg
daily and 40 received cyproterone acetate, either 50 mg
daily or 100 mg for 10 days per month if premenopausal.
This study showed no significant difference in the results
or the trend between spironolactone and cyproterone
acetate. Thirty-five (44%) women had hair regrowth, 35
(44%) had no clear change in hair density before and
after treatment, and only 10 (12%) experienced continu-
ing hair loss during the treatment period [66].

7.2.1. Alopecia Areata

Treatment is not mandatory considering it a benign con-
dition. Spontaneous remissions and recurrences are com-
mon. Some therapeutic agents can be effective. This list
includes systemic, intralesional and topical steroids under
occlusion and topical immunotherapy with squaric acid
dibutylester or diphencyprone [67-69].

7.2.2. Chemotherapy Induced Alopecia

Scalp cooling is as a method of preventing hair loss dur-
ing chemotherapy and it has been discussed by several
authors as an effective option [70,71]. Topical 2% mi-
noxidil as a therapy for accelerating regrowth after che-
motherapy has also proven to shorten the baldness period
[72]. Psychological support, education, and self-care stra-
tegies are important components of any management
approach [73].

7.2.3. Trichotillomania

Behavior therapy and pharmacotherapy are the most ef-
ficacious treatments for adult trichotillomania and have
shown significant reductions in hair pulling over the
short term. [74] Pharmacotherapy agents include selec-

tive serotonin inhibitors at high dosage and domipramine.
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Recent developments in pharmacotherapy have sug-
gested that other medications such as opioid blockers,
atypical neuroleptics, and glutamate modulators hold pro-
mise as treatment for trichotillomania. [75]

7.3. Telogen Effluvium

7.3.1. Iron Supplementation

Female patients without systemic inflammation or other
underlying disorders, serum ferritin levels below or equal
to 30 ng/mL are strongly associated with telogen hair
loss [76,77]. Iron supplementation with oral iron sulphate
is recommended until a serum ferritin level of 70 ng/ml
is achieved [4].

7.3.2. Biotin Supplementation

Biotin also known as vitamin H or coenzyme R has been
shown to improve clinical appearance and combing pro-
blems in patients with uncombable hair syndrome [78]. A
study performed by Shelley and colleagues showed the
effectiveness of the biotin treatment in increasing the
root strength, in making the scaling disappear, and in
accelerating the growth rate, hence the hair became more
pliable and combable. The recommended supplementa-
tion is 5 mg daily [78].

7.3.3. Cysteine Supplementation

It is unclear whether cysteine supplements will improve
the quality of hair and the growth cycle. Available clini-
cal data do not prove or disprove this theory. The rec-
ommended dosage is 500 mg daily.
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