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Scalp hairs complete the body self-image and patients with diffuse alopecia suffer from overt disfiguration, leading
to psycho-social embarrassment and significant lack of self-esteem. Diffuse alopecia is a non-scarring type of
alopecia. Telogen effluvium is the most common cause of diffuse alopecia in females. Abrupt, rapid, generalized
shedding of club hairs, 2-3 months after a triggering event like parturition, high fever, major surgery etc. indicates
telogen effluvium, while gradual diffuse hair loss with thinning or widening of central parting line indicates female
pattern hair loss, another common cause of diffuse alopecia. Excessive alarming diffuse hair loss, from a normal
looking ahead without an obvious cause, is the hallmark of chronic telogen effluvium, which is a distinct entity
different from telogen effluvium and female pattern hair loss. Hence an early diagnosis and an aggressive treatment
in the case of active hair loss are crucial in the management of diffuse alopecia.

INTRODUCTION alopecia in females, because women tend to find, the

Diffuse alopecia or hair loss is a Very common hair- Shedding more troublesome than men dO, thus
problem observed in the outpatient department of more women seek medical a_dvice for thg condition.
dermato'ogy. However a rational or Comprehensive There are thl’ee pattel‘nS Of d|ffuse alopeCIa Observed
classification system of various causes is still lacking. in females [1] (Table-1).

This article reviews the various causes of diffuse

DIFFUSE ALOPECIA IN
FEMALES

FEMALE
ANDROGENETIC ANAGEN

TELOGEN

EFFLUVIUM ALOPECIA OR FEMALE EFFLUVIUM
PATTERNED HAIRLOSS
1 1
I 1 I
ACUTE CHRONIC DYSTROPHIC LOOSE ANAGEN
TE TE AE SYNDROME

Table-1: - Patterns of diffuse alopecia observed in females.

Throughout life, the hair follicles undergo period of the hair is released from the follicle [2]. A telogen
cyclic growth. At any given time, 85-90 % of hair remains in its follicle for upto 4-6 weeks after
follicles are in the anagen phase and during this the onset of anagen. This cycle results in the
phase; mitotically active matrix cells in the hair bulb replacement of every hair on the scalp every 3-5
differentiate and divide, resulting in hair growth [2]. years, with individual follicles undergoing 10-30
Approximate|y 10% of follicles are in te|ogen such cycles in a lifetime [3, 4] The hair cycle is not
(dormant) phase, during which all mitotic activity is synchronous throughout the scalp and the length of
arrested and about 1% is in catagen (involution) each phase as well as the length of the entire cycle
phase. The final step of hair cycle is exogen, when varies with the site and the age of the patient.
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Diffuse alopecia in females shows three patterns: -
(A) AE (anagen effluvium), (B) FPHL (female
pattern hair loss), and (C) TE (telogen effluvium) [1].

Anagen Effluvium

It is the abrupt loss of hairs that are in their growing
phase (anagen) due to an event that impairs the
mitotic activity of hair —follicle [5].Anagen effluvium
is categorized into two types: the common dystrophic
anagen effluvium and the loose anagen syndrome [6].
Although anagen effluvium is commonly associated
with chemotherapy and radiation to the head and
neck[7,8], other causes of anagen effluvium are
severe protein energy malnutrition, pemphigus
vulgaris[9], Systemic Lupus Erythematosis [7],
alopecia areata[10] and exposure to thallium[11],
mercury[12] etc. Other medications that can rarely
cause anagen effluvium are Bismuth, L-dopa,
Colchicine, and Cyclosporine [3, 12].Any insult or
event that causes abrupt cessation of mitotic activity
leads to weak and breakage of partially keratinized
hair shaft within the hair canal and even complete
failure of hair formation [5, 6, and 7]. Hair shedding
usually begins 1-3 weeks after this incident. Due to
its long anagen phase, the scalp is the most common
location for hair loss. Normally upto 90% of scalp
hairs are in the anagen phase, and hair loss is copious
and results in alopecia that is quite obvious.

In anagen effluvium, only the proliferating cells in
the bulb are affected, the quiescent stem cells of the
bulge are spared, so hair loss is usually completely
reversible. The hair follicle resumes normal cycling
within a few weeks of cessation of insult and
regrowth is apparent within 1-3 months [5, 7, and
13]. The new hair may have different characteristics
like graying, curling or straightening effect, which is
likely due to different effects of CT(chemotherapy)
or RT(radio therapy) on hair follicle melanocytes
and inner root sheath epithelium[13,14,15].
Permanent alopecia occurs with more than 30Gy of
deep X-ray or 50Gy of soft X-rays [5].

Female Androgenetic Alopecia or Patterned
Hair Loss

Alopecia induced by androgens in genetically
predisposed individuals is termed as
androgeneticalopecia [16]. For women affected with
androgenetic the main factors contributing to

psychological distress were inability to style their
hair, dissatisfaction with their appearance, concern
about the continuing hair loss and concern about
others noticing their hair loss [17]. In Caucasian
female patients [18], the prevalence was 19% and
Chinese female [19] patients the prevalence was only
6%.

The incidence of androgenetic in women also tends
to increase with age (postmenopausal) with a possible
hormonal influence [18, 20]. A better term for female
androgenetic would be female pattern hair loss
(FPHL). FPHL is gradual onset, slowly progressive,
non-scaring alopecia and is characterized by a
reduction in hair density over the crown with
retention of the frontal hair line. The clear difference
in the clinical pattern of male and female pattern hair
loss suggest that these are two separate entities. This
is also based on studies which have shown no clear
relation between excess testosterone levels and
females pattern loss [18].

In androgenetic the duration of anagen phase
gradually decreases and that of telogen phase
increases causing stepwise miniaturization of the hair
follicle, leading to vellus transformation of terminal
hair follicle giving a bald look [21, 22].

In the Ludwig’s classification, three patterns
representing stages or progression of FPHL are
recognized [23].

e Stage 1 is characterized by a perceptible thinning
of hair from the anterior part of the crown with
minimal widening of midline part. Biochemical
levels are normal [24].

e Stage 2 is seen with advancing age when the
rarefaction on the crown becomes more
pronounced, and the number of thinner and
shorter hairs increases. An excess of
androstenedione, and androstanediol glucuronide
may be detectable [24].

e Stage 3 is usually not encountered before
menopause, and the crown may become literally
bald and a fringe of hair along the frontal hair
line  persists.  Very  high levels of
androstenedione, (DHEA-S) Dehydro
Epiandroestene Sulfates, sometimes Prolactin are
the usual findings at this stage [24].

Olsen emphasized on the frontal accentuation (or the

“Christmas tree” pattern) of hair loss in FPHL [25]

.Table-2: Differences between Female Pattern hair loss and chronic telogen effluvium.

Particulars Female Pattern hair loss Chronic telogen effluvium

Distribution central portion of scalp and preserved frontal hairline Generalized

Onset Gradual Abrupt with a trigger

Appearance Hair thinning with wide midline part Diffuse thinning

Hair shedding Minimal Prominent

Hair pull test usually negative Positive

Other history family history positive History of previous illness

Scalp biopsy T: V reduced (less than 4:1) T:V normal (8:1)

Miniaturized Present Absent

hair

Trichogram A:T normal AT reduced

Dermoscopy Marked variation in shaft diameter miniaturized follicle No significant variation, No
(hallmark) miniaturization

Course Gradually progressive Prolonged and fluctuating

course

T: V (Terminal: Vellus) Ratio, A: T (Anagen: telogen) ratio.
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Telogen Effluvium

Telogen effluvium is one of the most common causes
of diffuse non- scarring hair loss. The term telogen
effluvium was first coined by flagman to describe
increased shedding of normal club hairs, with the
hypothesis that irrespective of the cause, the follicle
tends to behave in a similar fashion by undergoing a
premature termination of anagen, precipitating
telogen [26, 27].

The degree of effluvium depends on the severity and
duration of exposure. TE is caused by any disruption
of hair cycle resulting in increased synchronized
telogen shedding [28]. As most cases are subclinical,
its true incidence and prevalence is largely unknown.

Heading ton described five functional types of

TE [29].

1) Immediate anagen release occurs when
follicles are stimulated to leave anagen and
enter telogen prematurely, resulting in increased
telogen effluvium 2-3 months later. This can be
seen with physiological stress, severe illness, or
drug induced hair loss. The reversal of stress is
associated with resumption of normal cycle.

2) Delayed anagen release is due to prolongation
of anagen resulting in delayed but synchronous
onset of heavy telogen shedding. E.g. is telogen
gravidarum and after discontinuation of
contraceptive pills.

3) Immediate telogen release generally occurs
with drug induced shortening of telogen leading
to follicles reentering anagen prematurely.
Hence, a massive release of club hairs occurs as
is seen when starting therapy with minoxidil.

4)  Short anagen syndrome is characterized by an
idiopathic shortening of anagen duration,
leading to persistent telogen hair shedding. This
mechanism is considered responsible for
majority of cases with CTE with mild persistent
hair loss and inability to grow the hair long.

5) Delayed telogen release is characterized by a
prolonged telogen and delayed transition to
anagen. It occurs in animals with synchronous
hair cycles but may be responsible for seasonal
hair loss in humans.

Acute telogen effluvium

ATE was first described as an acute onset scalp hair
loss, occurring 2-3 months after a triggering event,
which could be unidentifiable in 33% cases [3, 29].
Common causes are high fever, major surgery [26],
hospitalization, hemorrhage [30], emotional stress
[31], crash diets [32], postpartum [29], Actinic [33,
34] (Sunlight and UV light induced) effluvium, and
seasonal variation (July to Oct) [35].

The functional mechanism of shedding in majority of
the casesis immediate anagen release [29]. In cases of
childbirth, there is acute telogen effluvium after 3-5
months of the event because of the delayed anagen
release. The mechanism of hair loss in seasonal and
actinic effluvium is not scientifically proved. The
authors proposed that it could be possibly ultra violet
light induced, manifesting itself in autumn in
predisposed individuals[35].The production of
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porphyrins by propianibactin the pilosebaceous duct
leading to oxidative tissue injury and follicular micro
inflammation, keratinocyte response to
physiochemical stress from ultra violet radiation
Jrritant and pollutant induced radical oxygen species
and nitric oxide; or release of pro inflammatory
cytokines damaging follicular stem cells could be
responsible®. Acute telogen effluvium usually remits
within few months in 95% of cases.

Diagnostic feature of acute telogeneffluvium

e Abrupt onset, rapid diffuse generalized shedding
of hairs, usually seen 2-3 months after a
triggering event.

e Strongly positive hair pull test. No shampooing
for 24 hours, approximately 60 hairs are grasped
between the thumb and the index and middle
finger and gently pulled. A negative test (less
than 6hairs) indicates normal shedding, whereas
a positive test (more than 6 hairs) indicates
active hair shedding.

e A Trichogram (forcible complete hair pluck of
40-60 hairs) showing significant reduction in
anagen: telogen ratio usually more than 25% of
the plucked hairs are telogen hairs in acute
phase.

e  Photo-trichogram- all hairs within 2sq cm area
are trimmed 1mm from the skin surface and
photographed on day one, three and day seven to
assess the rate of hair growth, hair density and
rate of shedding. As only anagen hairs elongate,
this determines the ratio of anagen: telogen hairs.

e Trichoscan is fully computerized photo-
trichogram.

e Photo-trichogram and trichoscan are non-
invasive, simple and sensitive technique than
classical Trichogram.

e Video-dermoscopy will show large number of
short tip pointed regrowing hairs in the absence
of hair diameter variability.

Chronic Telogen Effluvium

First described by David A Whiting [36] in 1996,
chronic telogen effluvium is a primary idiopathic
condition affecting middle aged women which needs
to be differentiated from chronic diffuse telogen hair
loss secondary to organic causes and androgenetic. It
presents as telogen effluvium lasting more than 6
months, without any widening of central part or
follicular miniaturization [37]. The disorder appears
to be distinct from acute telogen effluvium because
of it’s prolonged, fluctuating course. The telogen hair
shedding seen in chronic telogen effluvium could be
result of almost any of the functional types described
earlier. However, a shortening of anagen is the most
common mechanism involved in chronic telogen
effluvium [29].Clinical features include an insidious
onset and fluctuating course lasting for several years.
It typically affects middle aged women. On
examination the hair appears normal in thickness,
with short regrowing hairs in the frontal and temporal
areas. The condition could spontaneously resolve
after a decade or so [38, 39].
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Chronic diffuse telogen hair loss (CDTHL) refers to e Invasive: - Scalp Biopsy
telogen hair shedding longer than 6 months

secondary to a variety of organic causes. To be a true Treatment of Diffuse Alopecia
cause of CDTHL, the relationship between the trigger General measures

and telogen effluvium must be reversible and
reproducible, the requirement of proof includes
exclusion of other known causes of shedding, and

e ldentification and treatment of underlying
cause: high fever, severe infection or any
other disease causing telogen hair loss

reversal of effluvium following correction  of should be identified and treated. Similarly,
causative factor and relapse on re.z-chal!enge [3]. patients of female pattern hair loss need
Common causes are thyroid disorders, Iron hormonal assessment and treatment.

deficiency anemia, acrodermatitis-enteropathica, and
malnutrition [30].

Diet has an important role to play in telogen
effluvium [40]. Rigorous dietary restriction or crash

dieting

1200kcal/day)can lead to inadequate supply to the
hair matrix and precipitate telogen hair loss[32,41].

e Counseling of the patient: The patient
should be explained telogen -effluvium
represent excessive hair shedding rather than
actual hair loss, this does not cause baldness.
The hair lost would be replaced by regrowth.
In case of acute telogen effluvium the hair
shedding stops after 3-6 months of removal
of triggering event and may take 3-10 years

(less than 0.8 gm/kg protein and

Investigation in case of chronictelogen effluvium.
Lab test e Assessment and treatment of iron deficiency
e complete blood count and thyroid hormone disorder: It is
e  Serum ferritin levels recommended that serum ferritin level
e TIBC (Total Iron Binding Capacity) should be maintained between 40-70ug/ml.
e Serum T3 T4 TSH levels When no apparent cause is found, screening
e Serum testosterone or dihydro testosterone levels for T3, T4 and TSH is recommended.
e Sex hormone binding globulin e Anagen effluvium is usually reversible and
e  Serum prolactin appropriate hair and scalp care along with
e ANA, DS-DNA, CRP,ESR, VDRL temporarily wearing of wig may be the most
effective coping strategy required in these
Methods to evaluate hair loss patients.
Category Method .
e Non —  Questionnaire, daily shed Specific Treatment
Invasive: - hair count standardized and ¢ Minoxidil topical solution available in 2%,
modified wash test, Global 5% and 10% strength. It is used in female
photographs, Dermoscopy, pattern hair loss.
Phototrichogram, e  Hair prosthesis and hair cosmetics are used
Trichoscan, Polarizing, and for severe FPHL.
surface electron e Anti androgens may be beneficial, especially
Microscopy. in cases of FPHL with hyper androgenism.
o Finestride is reserved for cases of FPHL
e Semi — Trichogram and unit area with hyper androgenism.
Invasive: - Trichogram
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