SymposiumHair Disorders

Anagen effluvium
Amrinder J. Kanwar, Tarun Narang

Department of Dermatology,
Venereology and Leprology,
Post Graduate Institute
of Medical Education and
Research, Chandigarh, India
Address for correspondence:
Dr. Amrinder Jit Kanwar,
Department of Dermatology,
Venereology and Leprology,
Post Graduate Institute
of Medical Education and
Research, Chandigarh, India.
E-mail:
ajkanwar1948@gmail.com

ABSTRACT
Disturbances of hair follicle cycling lie at the heart of most hair growth disorders, and
have dramatic effects on visible hair growth and shedding. The two common disorders
due to aberration in hair follicle cycling are telogen and anagen effluvium. Though a lot
of literature addresses the problem of telogen effluvium, there are not many reviews on
anagen effluvium or anagen hair loss. Anagen effluvium is considered synonymous with
chemotherapy-induced alopecia and other causes are rarely considered. In this review, we
try to discuss the etiopathogenesis, clinical presentation, differentials, and management
issues in anagen effluvium. Anagen effluvium is the abrupt loss of hairs that are in their
growing phase (anagen) due to an event that impairs the mitotic or metabolic activity of hair
follicle. Chemotherapy, radiation and toxic chemicals, and sometimes inflammatory diseases
like alopecia areata and pemphigus are also capable of diminishing the metabolic activity
of hair follicles resulting in anagen hair loss. Although it is reversible, and hair regrowth
occurs after a delay of 1-3 months; sometimes it can lead to permanent alopecia and can be
psychologically devastating with negative impact on individual perceptions of appearance,
body image, sexuality, and self-esteem. For some patients, the emotional trauma may be so
severe that it may lead to discontinuing or refusing therapy that might otherwise be beneficial.
In such cases, a psychosomatic approach as well as empathic consideration of the patients
concerns and fears as well as the provision of practical medical-aesthetic and styling tips
are equally important and can be integrated in management.
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INTRODUCTION
Effluvium is active hair loss of more than 100 hairs/day
over a time period of 2-4 weeks, whereas alopecia
is a visible reduction of hair density, which
corresponds to a reduction of hair density by about
30%. On an average, the scalp is estimated to contain
100,000 hairs, of which 100 to 150 are lost daily
as part of the normal hair cycle and it occurs after
washing and brushing the hair. Normally, these hairs
are telogen hairs.[1]
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Throughout life, the hair follicle undergoes periods of
cyclic growth. At any given time, 85-90% of follicles are
in the anagen phase and during this phase, mitotically
active matrix cells in the hair bulb differentiate and
divide, resulting in hair growth. Approximately 10%
of follicles are in the telogen (dormancy) phase, during
which all mitotic activity is arrested and about 1% are
in the catagen phase or the involution phase. The final
step of the hair cycle, exogen, is when the hair is released
from the follicle.[2] Multiple signaling molecules like Wnt,
Sonic Hedgehog, notch, and bone morphogenic proteins
have been implicated in the initial development and
subsequent cycling of the hair follicle.[3,4] The hair cycle
is not synchronous throughout the scalp and the length
of each phase as well as the length of the entire cycle
varies with the site and the age of the patient.
Hair loss can also be classified according to the stage
of the hairs shed. Anagen effluvium is the abrupt
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loss of hair that are in their growing phase (anagen)
due to an event that impairs the mitotic or metabolic
activity of hair follicle.[1] It is commonly observed
as a result of radiotherapy to the head and neck or
chemotherapeutic agents such as antimetabolites,
alkylating agents, and mitotic inhibitors.[5,6] These
agents can impair or totally disrupt the anagen cycle
and cause varying degrees of hair follicle dystrophy.
Since 80-90% of scalp hairs are in the anagen phase, a
large number of hairs are affected. Patients with 10%
to 20% of their hair remaining after an insult almost
certainly have an anagen effluvium.[1]
ANAGEN EFFLUVIUM
The term anagen effluvium is considered misleading
because the abnormal anagen hairs in this condition
are usually broken off rather than shed. Anagen
effluvium is categorized into two types: The common
dystrophic anagen effluvium and the loose anagen
syndrome.[3]

Anagen effluvium

usually begins 1 to 3 weeks after this incident. Due to
its long anagen phase, the scalp is the most common
location for hair loss, while other terminal hairs are
variably affected depending on the percentage of hairs
in anagen. Normally, up to 90% of scalp hairs are in
the anagen phase, and as such, hair loss is usually
copious and results in alopecia that is quite obvious.
In addition, chemotherapy given at high doses for a
sufficiently long duration and with multiple exposures
may also affect hairs of the beard, eyebrows, and
eyelashes, as well as axillary and pubic regions.[7,8]
The severity of hair loss after chemotherapy or
radiation depends on timing, dose, and duration of the
treatment and synchronization of hair cycle. When
hair is in late anagen phase, during which the mitotic
rate slows down spontaneously, it simply accelerates
its normal path to telogen like in androgenetic alopecia.
Furthermore, synchronization of hair cycles also plays
a role like in androgenetic alopecia, duration of anagen
is shortened and even a minor antimitotic insult can
produce marked hair loss.[5-8]

ETIOPATHOGENESIS
Although anagen effluvium is commonly associated
with chemotherapy and radiation to the head and
neck[5-8] other causes of anagen effluvium are:
severe protein energy malnutrition, pemphigus
vulgaris,[9] alopecia areata (AA),[10] and exposure to
toxic agents like mercury,[11] boron,[12] thallium,[13]
etc. Other medications that can rarely cause anagen
effluvium include bismuth, levodopa, colchicine, and
cyclosporine.[1,5] Many systemic diseases characterized
by peribulbar inflammation, such as systemic lupus
erythematosus, secondary syphilis, and others, can
also result in anagen arrest.[5]
The anagen phase of the hair is characterized by
proliferation of the epithelial compartment, with the
bulb matrix cells exhibiting the greatest proliferative
activity in building up the hair shaft. Any event or
insult that causes abrupt cessation of mitotic activity
leads to weakening of the partially keratinized,
proximal portion of the hair shaft, resulting in
narrowing and subsequent breakage within the hair
canal and even complete failure of hair formation.[1,3,5]
The hair bulb itself may be damaged and the hairs may
separate at the bulb and fall out. The insult is severe
enough to cause a change in the rate of hair growth
but does not convert the follicle to a different growth
phase, as occurs in telogen effluvium. Hair shedding

In anagen effluvium, only the proliferating cells in the
bulb are affected, the quiescent stem cells of the bulge
that are responsible for reinitiating follicle growth are
spared, so hair loss is usually completely reversible.
The hair follicle resumes normal cycling within a few
weeks of cessation of insult/event and regrowth is
apparent within 1-3 months.[1,5,14] The new hair may
have different characteristics like graying, curling, or
straightening effect, which is likely due to differential
effects of chemotherapy or radiotherapy on hair follicle
melanocytes and inner root sheath epithelium.[6,7,14]
Radiation-induced alopecia may be reversible or
permanent. Radiation-induced temporary hair loss
may be observed following neuroradiologically
guided embolization procedures.[1] Regrowth after
radiation therapy depends on type, depth, and
dose-fractionation. Permanent follicular destruction
is commonly seen, most likely due to irreversible
damage to hair follicle stem cells. Permanent alopecia
occurs with 30 Gy of deep X-rays or 50 Gy of soft
X-rays.[1] Persistent radiation-induced inflammatory
changes that progressively damage the stem cells
may lead to scarring alopecia even after cessation of
radiation therapy.[8]
Many heavy metals are capable of disrupting the
formation of hair shaft by binding with the sulphydryl
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group of the keratins in the hair. Thallium, mercury,
bismuth, copper, and cadmium are the most common
metals responsible for this kind of hair loss. Mercury
intoxication can occur through chronic industrial
exposure, consumption of polluted water/seafood
and exposure to mercury-containing antiseptics or
fungicides. It can lead to hair loss with or without other
symptoms of mercury poisoning.[11] Elevated mercury
levels in hair, blood, or urine are considered diagnostic.
Boric acid intoxication may be due to pesticides or
ingestion of household products where boric acid is a
preservative. Patients may develop hair loss along with
other signs and symptoms like gastrointestinal, central
nervous system, and renal symptoms; a hemorrhagic
diathesis; and exfoliation or bullae.[8,12] Blood boric
acid levels are elevated in affected patients.
Thallium poisoning can cause anagen hair loss within
2 to 3 weeks after exposure.[13] Patient usually presents
with primarily neurologic symptoms like irritability,
dysesthesia, ataxia, convulsions and coma. However,
arsenic exposure does not cause hair loss, instead,
arsenic is concentrated in the hair, which facilitates a
diagnosis long after intoxication may have occurred.[3]
AA is a common cause of dystrophic anagen effluvium
in a healthy child or adult.[10] AA is a good illustration of
importance of hair cycle disturbances in hair loss. The
inflammatory cell infiltrate almost exclusively attacks
anagen hair bulbs; this immune attack then catapults
anagen follicles into a dystrophic catagen, causing a
major hair cycle disturbance and rapid shedding of the
insufficiently anchored, improperly formed hair shafts.
Dystrophic anagen hairs have also been observed in
patients with AA incognita (AAI) by Quercetani et al.[10]
and they proposed that in some patients with diffuse
hair loss diagnosed as TE some patients may have AAI.
Similar may be the case in pemphigus.[9] The hair follicle
is a preferential target for pemphigus autoantibodies
because the desmosomal proteins are overexpressed in
the follicular epithelium. The hairs may come out from
the lesional and perilesional areas with their outer root
sheath and showing a normal anagen pattern. The normal
anagen effluvium suggests a subclinical involvement of
the hair follicle and can be considered a Nikolsky sign of
the scalp. It may even herald pemphigus.[9]

intake and hair loss has only been proven for a few
agents. The type of hair loss (i.e. telogen effluvium,
anagen effluvium, or both) depends on the medication,
its dosage, and patient susceptibility.[6,7]
AE is more common and severe with combination
chemotherapy than with the use of a single drug, and
the severity is generally dose dependent.[7] While hair
loss from anticancer therapy has traditionally been
categorized as dystrophic anagen effluvium, more
recently, it has been suggested that the hair follicle may
respond to the same insult that is capable of stopping
mitosis with both shedding patterns, i.e. dystrophic
anagen
effluvium
and
telogen
effluvium.[15]
Accordingly, the hair may fall out very quickly in
clumps or gradually depending on the mitotic activity
of the hair follicle at the moment of the insult.
Diffuse, reversible alopecia was reported in 50% of
patients receiving treatment with tyrosine kinase
inhibitors such as sorafenib and sunitinib[16,17] and in
65% of patients treated with vismodegib,[18] (approved
for advanced basal cell cancer) that inhibits sonic
hedgehog signaling. Similarly, small molecule
inhibitors of the epidermal growth factor
receptor (EGFR) as well as monoclonal antibodies
targeting the EGFR like cetuximab can induce a
constellation of cutaneous symptoms known by the
acronym PRIDE (Papulopustules and/or paronychia,
Regulatory abnormalities of hair growth, Itching
and Dryness due to EGFR inhibitors).[19,20] Mice with
a targeted deletion in the EGFR gradually develop
scarring alopecia.[21] These findings suggest that
tyrosine kinase inhibitors and EGFR may be important
molecular targets in drug-induced anagen hair loss or
permanent alopecia.

CHEMOTHERAPY INDUCED ANAGEN EFFLUVIUM

The overall incidence of chemotherapy-induced hair
loss is estimated to be 65%.[7] The prevalence and
severity of hair loss is variable and dependent on
chemotherapeutic agent and treatment protocol. There
are multiple classes of anticancer drugs that can induce
alopecia [Table 1], with different frequencies of hair
loss across the four major drug classes: More than 80%
for antimicrotubule agents (e.g. paclitaxel), 60-100%
for topoisomerase inhibitors (e.g. doxorubicin),
60% for alkylators (e.g. cyclophosphamide), and
10-50% for antimetabolites (e.g. 5-fluorouracil plus
leucovorin).[7]

Although many drugs have been occasionally described
to produce hair loss, the relationship between drug

The majority of chemotherapy-induced alopecia is
reversible once therapy is discontinued, with the
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possible exception of the epidermal growth factor
receptor (EGFR) inhibitors, chemotherapy with
busulfan and cyclophosphamide, and following bone
marrow transplantation,[14,22,23] and it has also been
associated with certain risk factors, including chronic
graft-versus-host reaction, previous exposure to X-ray
and age of patients.[6,7,22]
Chemotherapy-induced hair loss has a great impact on
the quality of life in patients; it is considered to be one
of the most traumatic factors in care of these patients.
It has a negative impact on individual perceptions of
appearance, body image, sexuality, and self-esteem. In
a study, 47% of female patients considered hair loss to
be the most traumatic aspect of chemotherapy and 8%
declined chemotherapy due to fears of hair loss.[24,25]
LOOSE ANAGEN HAIR SYNDROME
The loose anagen hair syndrome (LAHS) is a rare sporadic
or autosomal dominant disorder with incomplete
penetrance characterized by loosely anchored anagen
Table 1: Cytotoxic agents that can cause Alopecia
Commonly or frequently
associated

Uncommon/Infrequently
associated

Doxorubicin

Vincristine

Daunorubicin

Vinblastine

Paclitaxel

5-Fluorouracil

Docetaxel

Hydroxyurea

Cyclophosphamide

Thiotepa

Ifosfamide
Etoposide
Mechlorethamine
Methotrexate
Bleomycin

hairs that can be easily and painlessly pulled from the
scalp. It primarily affects light-haired children, with a
female predominance (female to male ratio is 6:1), but
rarely adults may also be affected.[26-28] LAS may result
from premature and abnormal keratinization of the
inner root sheath, leading to clefts between the inner
and outer sheath and the hair shaft. In some patients
this may result from hereditary keratin defects in
the inner root sheath and/or the apposed companion
layer (e.g. in families with diffuse partial woolly hair
with LAHS).[29]
The typical profile of patient with LAS is a young
girl with short blond hair that does not grow long,
but LAS can affect children with dark hair as well.
They may have sparse hair that does not grow long
and have patches of dull, unruly, or matted hair with
increased hair shedding. Examination shows diffuse
thinning and irregular bald patches due to traumatic
painless extraction of hairs. Most cases are isolated,
but it can occur in hereditary or developmental
disorders including coloboma, Noonan’s syndrome,
and hypohidrotic ectodermal dysplasia.[30-33] LAS like
changes have also been associated with AIDS (AIDS
trichopathy).[34]
The key to diagnosing LAHS is a high index of
suspicion during the examination of an infant or
toddler with diffuse nonscarring alopecia. In a
study of 374 children and teenagers with hair loss,
approximately 10% had LAHS, which made it a
common diagnosis.[35] The differentiating features
from other causes of nonscarring alopecia in children
are given in Table 2.[35,36]

Table 2: Differential diagnosis of loose anagen hair syndrome[35]
LAHS
Infant or toddler

Alopecia areata
any age

Telogen effluvium
any age

Trichotillomania
any age

Pattern

Localized or diffuse thinning
but no bald patches

Localized or diffuse areas of bald
patches (rarely diffuse thinning)
Eyebrows, eyelashes, body hair,
and nails may be affected

Diffuse thinning

Localized patch of unusual
shape with hairs of irregular
length in the patch Eyebrows are
the second most common site

Trichogram

Anagen hairs with misshapen
bulbs, absent root sheaths,
and ruffled cuticles

Variable, telogen hairs and
miniature or dystrophic anagen
follicles

Predominantly
Telogen hairs

Telogen hairs with fractured hair
fibers

Course

Sparse hair that does not
grow long and have patches
of dull, unruly or matted hair
with increased hair shedding

Diffuse or patchy hair loss, may
be rapidly progressive

Shedding 2-5 months
after a stressful life
event (drug, illness,
surgery, emotional)

Variable

Prognosis

Spontaneous recovery by
adulthood or adolescence

Variable and unpredictable

Recovery usually
between 6 and 12
months

Spontaneous recovery or
improvement with behavioral
therapy

Age

LAHS: Loose anagen hair syndrome
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Unlike other nonscarring childhood hair disorders
that may have associated autoimmune or hormonal
findings and may require further laboratory testing
based on clinical presentation and family history, most
patients with LAHS have no associated laboratory test
result abnormalities.[36,37]
Microscopic examination shows anagen hair without
sheath. The bulb is often misshapen, and its proximal
portion often shows a visible ruffled cuticle. The hair
pull test in normal children shows one or two loose
anagen hairs. However, mere presence of anagen hair
is not diagnostic; LAHS should only be diagnosed
microscopically when there is a predominance (50%)
of loose anagen hairs on a trichogram.[26,27,35]
Most cases of LAHS resolve spontaneously by
adulthood or adolescence; so observation is the
treatment of choice; however, minoxidil therapy in
infants may be a reasonable therapeutic option in
patients with severe disease.[35]
CLINICAL FINDINGS
Anagen effluvium can begin within days to a few
weeks of the onset of chemotherapy and near complete
hair loss is often well established by 2 to 3 months.
However, the degree of hair loss varies from person to
person and depends on a number of factors like specific
agent, the dose and duration of therapy and the route
of administration. Anagen effluvium is a nonscarring
alopecia so the follicular ostia are intact and there is
no evidence of erythema, scaling, pigmentation, and
scarring. Most hair follicles are in the anagen stage at
any given time; therefore, anagen alopecia affects a
large percentage of the scalp. Sometimes combination
of telogen effluvium and anagen effluvium can result in
complete baldness.
In chemotherapy-induced hair loss, the hair loss
starts from the crown and sides of the head, which
could be due to the increased friction during sleep
and wearing head coverings. Hair loss can be diffuse
or patchy at the outset, depending on the amount of
hairs in the active anagen phase. It continues for the
duration of chemotherapy. Most of the patients will
have regrowth, within 1 to 3 months after stopping of
chemotherapy. In 60% of the cases, this regrowth can
be of a different texture, thickness, color, or waviness.
Associated findings can be related to the causative
agent like features of heavy metal poisoning in cases
due to metals like thallium, mercury etc.
608

Newer agents like epidermal growth factor receptor
inhibitors have been linked to both scarring and
nonscarring alopecia, and a number of hair changes,
including changes in hair texture (brittle, fine, curly),
slower growth of scalp hair, trichomegaly of eyelashes,
and hypertrichosis of facial hair. Reversible hair
depigmentation in the absence of alopecia has been
noted to occur with the use of multitargeted receptor
tyrosine kinase inhibitors including pazopanib,
sunitinib, and dasatinib.
DIFFERENTIAL DIAGNOSIS
Anagen effluvium should be differentiated from telogen
effluvium, androgenetic alopecia, trichotillomania, and
other causes of nonscarring alopecia [Tables 2 and 3].
A detailed history and physical examination to identify
the temporal association of possible triggers and
any underlying systemic disease should be done in
patients with a history of hair shedding. In some cases,
further workup is required.[37,38] The patient’s full
dermatologic, systemic, and family histories should
be obtained to rule out other causes of hair loss,
including malnutrition, iron deficiency, endocrine
and metabolic disorders, collagen vascular diseases,
infections (e.g. syphilis), and widespread skin disease.
INVESTIGATIONS
Hair pull test and trichogram are preliminary
investigations for diagnosis of anagen effluvium.
Although anagen and telogen hairs can be identified
with the naked eye, light microscopy is useful in
doubtful cases. Anagen hairs have long indented roots
covered with intact inner and outer root sheaths, and
they are fully pigmented. Telogen hairs have short,
club-shaped roots. They lack root sheaths and show
depigmentation of the proximal part of the shaft. There
is absence of the outer root in loose anagen syndrome.
The characteristic finding in anagen effluvium is the
tapered fracture of the hair shafts. A greater number
of telogen hairs indicates a shift toward the telogen
Table 3: Features differentiating between telogen effluvium
and anagen effluvium
Clinical presentation

Telogen

Anagen

Onset of shedding
after insult

2-4 months

1-4 weeks

Percent of hair loss

20-50

80-90

Type of hair loss

Normal club
(white bulb)

Anagen hair
(pigmented bulb)

Hair shaft

Normal

Narrowed or fractured
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phase and suggests a probable diagnosis of telogen
effluvium. Occasionally, normal anagen hairs can
be easily plucked from the active phases of scarring
alopecia, but they can never be plucked in non-scarring
alopecia.
Although rarely required but histological changes on
horizontal sections can be used to distinguish anagen
effluvium from other forms of alopecia. A 4-mm punch
biopsy sample of the scalp contains15% follicles in
the telogen phase. A normal anagen-to-telogen ratio
in a patient with hair loss is characteristic of anagen
effluvium. A finding of greater than 15% of follicles
in the telogen phase indicates telogen effluvium.
Moreover, follicles show no signs of inflammation,
dystrophy of the inner sheath, or traction, which
are helpful in the distinction of anagen effluvium
from AA, androgenetic alopecia, and traction
alopecia.[37-39]
TREATMENT
Anagen effluvium is usually reversible and appropriate
hair and scalp care along with temporarily wearing
of wig/hair-piece may be the most effective coping
strategy required in these patients. If pharmacotherapy
is to be prescribed, the goal should be to prevent or
shorten the period of alopecia.
Chemotherapy-induced hair loss can at times be
permanent and the studies have focused on preventing
hair loss or reducing the duration of hair loss; although
a number of agents have been investigated; no
treatment appears to be generally effective. The major
approach to minimize chemotherapy-induced hair loss
has been by reducing the drug delivery to the growing
hair follicle by temporarily obstructing blood flow
with a tourniquet or by inducing scalp hypothermia.
However, both these methods are effective in agents
with a short half-life with rapid clearance of the drug
and its metabolites.[40]
A scalp tourniquet consists of a pneumatic device
placed around the hairline during chemotherapy
infusion and inflated to a pressure greater than the
systolic blood pressure. Several studies have found
scalp tourniquets to be effective for preventing hair
loss.[40-42] However, the data from these studies is
heterogeneous with respect to different techniques
used, variation in chemotherapy regimens, tourniquet
pressure, sample size, and criteria to assess alopecia,

Anagen effluvium

rendering the data difficult to interpret or compare.
Side effects observed were headache and varying
degrees of nerve compression.[41]
Scalp hypothermia (scalp temperature of less than
24°C) is induced by cooling agents applied via a
cooling cap or by continuous cooling of the scalp
with cold air or liquid. Side effects include patient
discomfort from the heavy caps, cumbersome
units, and headaches and messiness. It was
found useful in chemotherapy with doxorubicin,
daunorubicin, paclitaxel, epirubicin, vincristine,
vinblastine, actinomycin D, mechlorethamine, and
combinations like cyclophosphamide, methotrexate,
and fluorouracil (CMF),[43-51] but this approach
failed with the combination of doxorubicin plus
cyclophosphamide.[52] However, most published data
on this technique is difficult to interpret due to use
of multiple cooling systems (ice turban, gel packs,
cool caps, thermocirculator, room air conditioner),
variable chemotherapy regimens (single versus
combined agents), small study populations, and
varying definitions of alopecia.[6,7,41-53] Scalp may act as
a sanctuary for circulating malignant cells so patients
with leukemia, lymphoma, and other hematologic
malignancies are generally not suitable candidates
for these procedures. Use of these techniques is
controversial in patients with non-hematological
malignancies
who
are
undergoing
curative
chemotherapy.[51]
Pharmacologic interventions—Preliminary studies
have suggested that a variety of both small molecules
and biologic agents may reduce or prevent alopecia
by protecting the hair bulb from the damaging effects
of chemotherapy [Table 4]. Unfortunately, none of
these agents have demonstrated adequate activity
in large, randomized clinical trials to justify their
general usage. In humans, AS101 and minoxidil
were able to reduce the severity or shorten the
duration of chemotherapy-induced alopecia, but
could not prevent the hair loss.[55,69,70] Calcitriol,
calcineurin inhibitors, and interleukin-1 can prevent
or ameliorate chemotherapy-induced alopecia in
various animal models, but clinical trials of topical
calcitriol and calcipotriol have shown lack of
efficacy.[71,72] Topical dexamethasone, calcitriol, and
estradiol promote the regrowth of normally pigmented
hair shafts in mouse models of chemotherapy-induced
alopecia.[73] Recent in vitro evidence suggests that
keratinocyte growth factor may exert protective
effects on chemotherapy-damaged human scalp hair
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Table 4: Innovative pharmacotherapies for prevention of chemotherapy-induced hair loss

Name

Comments

AS101 (ammonium
trichloro (dioxoethlyene-O, O-)
tellurate)

It has an ability to induce IL-1 production. In rats, IL-1 was shown to prevent hair loss due to
concurrent chemotherapy.[54,55] In a trial by Sredni et al. it proved to be effective in preventing hair loss
in patients of nonsmall cell lung cancer being treated with carboplatin and etoposide.[54]

Alpha tocopherol

Only one study showed the efficacy with high doses of alpha tocopherol (1600 international units
daily)[56] but the subsequent studies were not able to reproduce the results

Inhibitors of cyclin-dependent
kinase 2 (CDK2)

A regulator of cell cycle progression, reduces the sensitivity of the hair follicle epithelium to cell-cycle
active cytotoxic agents. Topical application reduced the hair loss by 35-50%.[57]

Inhibitors of p53

Mechanism for protection—inhibition of hair follicle apoptosis, due to down-regulation of Fas and
increased expression of Bcl-2.[58]

Imuvert

Biological response modifier produced by the bacterium Serratia marcescens. In animal
experimental models, imuvert was found to induce the cytokines IL-1, TNF, Interferon alpha, IL-6,
GM-CSF, and PDGF. In rats, imuvert protected against cytarabine and doxorubicin induced but not
cyclophosphamide induced alopecia.[59,60]

Biologic response modifiers—
epidermal growth factor (EGF)
and fibroblast growth factor (FGF)

Effective by all routes systemic, topical or intralesionsal. The biological mechanism of this action
is unclear, as EGF receptor inhibition with cetuximab has been associated with both alopecia and
trichomegaly[61,62]

Topical cyclosporine and
tacrolimus

In murine models, topical application of CsA and FK 506 induced hair growth and inhibited
cyclophosphamide-induced hair loss. Cyclosporine has been studied topically in rat models and
found to inhibit p-glycoprotein and a hypotrichotic agent.[63] Cyclosporine also increases IL-1 receptor
expression,[64] which may further enhance its ability to prevent alopecia.

Interleukin-1

IL-1 appears to function at the level of the hair follicle to protect against alopecia. However, evidence
is lacking as to whether IL-1 directly or indirectly stimulates the cytokines involved in hair follicle
growth[65,66]

Topical calcitriol

Pretreatment with topical calcitriol (1,25(OH) 2D3, protected rats from cyclophosphamide-, etoposide-,
and doxorubicin-induced alopecia.[67,68] However, there are concerns regarding its potential to protect
cancer cells as well from the effects of chemotherapy.

follicles.[74] Hopefully, localized hair-saving treatment
may be developed that does not negatively affect
chemotherapy efficacy. An ideal therapeutic agent
should selectively target the hair follicle without
interfering with the efficacy of chemotherapy.
Chemotherapeutic agents are used in combination
so an effective strategy would require agents that are
effective for different chemotherapeutics with distinct
mechanisms of action. Moreover, variations in patient
characteristics must also be taken into account, as
the pattern of chemotherapy-induced hair loss is
patient-specific.
Since an effective pharmacologic management of
chemotherapy-induced alopecia still eludes us. Patient
education is very important in anagen effluvium
as drug-induced alopecia can be psychologically
devastating to a patient. Anticipating hair loss,
coming to terms with the inevitability of hair loss and
maintaining a proactive disposition are the key steps in
successfully coping with chemotherapy-induced hair
loss. Patients should also be reassured that the hair
loss is temporary and normal hair growth will occur a
few weeks after completion of treatment although the
color or texture of the regrowing hair may differ from
those of the original hair.
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Recommendations for hair care include: Avoiding
physical or chemical trauma to the hair (e.g. bleaching,
coloring, perming, using curling irons, or hot rollers).
Using a satin pillowcase, which is less likely to attract
and catch fragile hair; using a soft brush, washing
hair only as often as necessary; and using a gentle
shampoo. Cutting hair short or shaving hair as it looks
fuller than long hair, and when the hair is shed, it is
less noticeable when it is short. Moreover, hair that has
been cut short may help patients to ease the transition
to total alopecia. Shaving the head may be easier for
securing a wig or hairpiece.[75]
Patients can be encouraged to plan for an appropriate
head covering in advance. The use of a head
covering/hairpiece or wig is a very personal decision.
Men often view it as a normal and inevitable
consequence of treatment but for women it is difficult.
Depending on preference, using a wig or any other
type of head covering until the hair regrows is an
effective way of dealing with this condition, while at
the same time it can protect the scalp from sun and
cold exposure.[76-78]
CONCLUSION
Anagen effluvium occurs when metabolic and
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mitotic activity of the follicular epithelium is rapidly
suppressed. Chemotherapy, radiation, toxic chemicals
and sometimes inflammatory diseases like AA and
pemphigus can cause anagen hair loss. However it
must be stressed that anagen effluvium is reversible,
with hair regrowth typically occurring after a delay of
1-3 months when the follicle resumes its normal activity
after withdrawal of the antimitotic factors. Although
in some cases, hair regrows despite continued or
maintenance therapy. The major medical approach to
prevent or minimize chemotherapy-induced hair loss
remains scalp cooling, while topical minoxidil may
speed up hair regrowth. Since chemotherapy-induced
hair loss cannot be reliably prevented, it is
recommended that a management scheme be devised
in advance which focuses on treatment expectations
and making patients as comfortable as possible with
their appearance before, during, and after anticancer
therapy.
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