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ABSTRACT

Telogen effl uvium (TE) is one of the most common causes of diffuse nonscarring hair loss. 
In its acute form, it generates a lot of anxiety in the patient, which can be signifi cantly allayed 
with a confi dent diagnosis. In its more chronic form, however, the hair loss may go unnoticed 
for long periods of time. Here in, the dermatologist’s role in differentiating it from the more 
common patterned hair loss is signifi cant. Differentiating TE from other causes of diffuse 
nonscarring hair loss can indeed be a daunting task and TE is often used as a waste basket 
diagnosis. A number of factors have been implicated in the causation of TE, however, clear 
evidence in their support is lacking. The role of stress as a causative factor as well as the 
result of hair loss needs to be adequately understood. This review aims at summarizing our 
current level of knowledge with respect to this very common cause of hair loss. An attempt 
is made to help the readers reliably differentiate TE from other causes of diffuse nonscarring 
hair loss. The possible causative factors, pathogenetic mechanisms, clinical presentation, 
and possible treatment options are discussed.
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INTRODUCTIONINTRODUCTION

Hair loss or alopecia is a very common complaint. 
However, a rational and comprehensive classification 
system of various causes based on etiopathogenetic 
principles is still lacking.[1] Alopecia can be divided into 
disorders where either hair growth cycle is abnormal 
or the hair follicle is damaged.[2] This article reviews 
telogen effluvium (TE), one of the most common cause 
of alopecia, with regards to its pathogenesis, clinical 
findings, and current options of treatment.

DEFINITIONDEFINITION

Diffuse cyclical hair loss (DCHL) was the initial 
term used to describe discrete transitory episodes 

of reversible, diffuse hair shedding, improving with 
corticosteroids.[3] The term TE was first coined by 
Kligman 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.[2,4] It is an abnormality of hair 
cycling[5] occurring as a reaction pattern to various 
physical or mental stressors.[6] The degree of effluvium 
depends on the severity and duration of exposure, rather 
than on the type of agent.[7] Unexplained individual 
variations in susceptibility could also be responsible.[8]

TE is caused by any disruption of hair cycle resulting in 
increased, synchronized telogen shedding.[9] Headington 
described five functional types of TE.[10] Whiting 
described chronic telogen effluvium (CTE) as a primary, 
idiopathic entity.[11] Gilmore and Sinclair suggested that 
CTE may be secondary to a reduction in the variance of 
anagen representing a distinct functional type.[3]

Epidemiology
As most of the cases of TE are subclinical, its true 
incidence or prevalence is largely unknown.[5,12] Among 
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those seeking treatment, women are over-represented, 
probably due to unawareness or underreporting in 
males. ATE can occur in either sex if the proper inciting 
conditions occur. However, as hormonal changes in 
the postpartum period are a common cause of TE, 
women may have a greater tendency to experience 
this condition. In addition, women tend to find the 
hair shedding more troublesome than men do; thus, 
more women seek medical attention for the condition. 
It is estimated that telogen gravidarum (TG) affects 
one-third to one-half of women following childbirth. 
The effect of age is also unclear, with elderly women 
being reported to be more susceptible to acute telogen 
effluvium (ATE) following high fever, surgical trauma, 
severe hemorrhage, or immense psychological stress. 
In children, TE has been reported to be responsible for 
only a minority of cases with hair loss (2.7%).[13]

For reasons that are unclear, CTE seems to affect only 
women.[11] This fact is also borne out in a study on 
a population of squirrel monkeys (Saimiri boliviensis 
boliviensis) in a breeding facility, which showed only 
females to be affected.[14] A randomly selected sample 
of 100 female and 10 male animals revealed a normal 
hair coat in 35 female monkeys and all 10 male animals 
in spite of the fact that there were no statistically 
significant differences in body weight, hemoglobin, 
blood urea nitrogen, serum glucose, liver aspartate 
amino-transaminase, or free thyroxine levels.[14] The 
findings on histopathology were consistent with CTE. 
CTE also appeared to be an age-related problem in this 
population.[14] In humans as well, CTE is a problem 
in middle-aged women. It usually affects women aged 
30-60 years and starts abruptly with or without a 
recognizable initiating factor. It may be distinguished 
from classic ATE by its long fluctuating course and 
from androgenetic alopecia (AGA) by its clinical and 
histologic findings.[11]

Etiopathogenesis
The normal hair follicle activity is cyclical, consisting 
of anagen (hair growth phase); catagen (involution 
phase); telogen (dormant phase); and exogen (release 
phase occurring in late telogen or early anagen).[8] A 
telogen hair remains in its follicle for up to 4-6 weeks 
after the onset of anagen. This cycle results in the 
replacement of every hair on the scalp every 3-5 years, 
with individual follicles undergoing 10-30 such cycles 
in a lifetime.[5,15]

While follicles undergo individual cyclical activity, 
the entire follicular population on the scalp, 

simultaneously undergoes another cyclical activity, 
which may be synchronous (all neighboring hair grow 
and are shed together within an anatomical region) or 
asynchronous. In humans, synchronous hair growth 
disappears in childhood.[1] An average normal scalp 
has 100,000 hairs, with approximately 86% being in 
anagen, 1% in catagen, and 13% in telogen.[16,17] With 
TE, the ratio shifts to 70% anagen and 30% telogen, 
with daily shedding of up to 300 hairs.[17] However, it 
must be kept in mind that the degree of disability due 
to hair loss varies widely from patient to patient and 
does not always accord with the objective assessment 
of hair shedding.[18] The underlying mechanisms 
for this common endpoint of telogen shedding may 
be entirely different in different cases. Headington 
described five functional types of TE.[10]

1. Immediate anagen release occurs when follicles 
are stimulated to leave anagen and enter 
telogen prematurely, resulting in increased 
TE 2-3 months later.[10] This can be seen 
with physiologic 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. The most 
common example is TG, where anagen 
prolongation occurs under the effect of 
pregnancy hormones. A similar state occurs 
after discontinuation of contraceptive pill.[19,20] 
Postpartum, the hormonal drive is removed 
and many hairs shift to telogen, resulting in 
increased shedding 3-4 months later[19,21]

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 (exogen) 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.[10] 
This mechanism is considered responsible for 
majority of cases with CTE with mild persistent 
hair loss and inability to grow the hair long[3]

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.[10]

Gilmore and Sinclair extensively studied the follicular 
dynamics of CTE and suggested that it is a distinctive 
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pathological state, secondary to a reduction in the 
variance of anagen, representing a possible sixth 
functional type of TE.[3] This means to say that 
although the average length of anagen may remain 
the same (unlike AGA), the increased hair shedding is 
because of the fact that the variation of anagen length 
across all follicles (maximum to minimum) tends to 
reduce in CTE. The trigger for this persistent change 
in follicular dynamics is unknown.[3]

Follicular stem cell apoptosis induction has also been 
implicated in the pathogenesis of TE with HIV-1 viral 
protein R being proposed as an inductor.[22] Diffuse 
alopecia occurs in almost 7% of HIV-1-infected patients 
with TE being the main diagnosis. Scalp biopsies from 
these patients revealed apoptosis of follicular stem 
cells at the bulge region.[22]

For ease of comprehension, various underlying triggers 
possibly leading to telogen hair shedding (ATE, CTE, 
or chronic diffuse telogen hair loss [CDTHL]) are 
summarized in Table 1. Table 2 summarizes the most 
relevant investigations for a case with ongoing telogen 
hair loss.

Acute telogen effl uvium
ATE was first described as an acute onset scalp hair loss 
occurring 2-3 months after a triggering event, which could 
be unidentifiable in up to 33% cases.[5,10] The important 
causes are summarized in Table 1. The functional 
mechanism of shedding in majority of these cases is 
immediate anagen release.[10] TG (ATE seen 2-5 months 
after childbirth) is a distinctive form associated with 
pregnancy and childbirth.[10,21] A seasonal increase in TE 
is a frequent complaint, however, it has not been reliably 
evaluated scientifically. Piérard-Franchimont and Peérard 
found an increased frequency of TE between July and 

Table 1: Contd...
Contact allergic dermatitis (scalp): Mostly hair dye induced[32]

Idiopathic (up to 33% cases)[10]

Chronic Telogen Effl uvium
Shortened anagen: The most common underlying mechanism, 
resulting in shorter hair, which traverse the hair cycle more 
quickly and are shed more often[33]

May follow ATE or TG[10,11]

Chronic Diffuse Telogen Hair loss
Thyroid disorders

Hyperthyroidism (50% of patients)[34]

Hypothyroidism (33% of patients)[35]

Iron defi ciency anemia (IDA)[10] leading to slow onset CDTHL
Iron defi ciency without anemia: (controversial cause)[36,37]

Acrodermatitis enteropathica[23]

Acquired zinc defi ciency (long-standing parenteral nutrition)[23]

Multiple carboxylase defi ciency leading to biotin defi ciency[38]

Crash dieting[17,25]

Chronic starvation, especially marasmus[39,40]

Hypoproteinaemia (metabolic or dietary origin)[40]

Pancreatic disease and malabsorption[41]

Essential fatty acid defi ciency[42,43]

Metabolic disturbances (liver disorders[23,44] and chronic renal 
failure[45])
Advanced malignancy
Hodgkin’s disease[46]

Senility[47]

Systemic lupus erythematosus[48]

Dermatomyositis[48]

Secondary syphilis: Sans the characteristic moth-eaten 
appearance[49]

HIV-1 infection[50]

Drugs
Retinoids: Etretinate,[51] acitretin, and isotretinoin (less common 
cause of CDTHL[5])
Minoxidil: Short-lived TE due to immediate telogen 
release[10,52]

Minoxidil withdrawal: The hair loss may not be prevented even 
with fi nasteride[7]

Cytotoxic drug[53]

Antithyroid agents[54]

Anticonvulsants
Anticoagulants
Antihypertensives (beta blockers, angiotensin-converting 
enzyme inhibitors)
Lithium[55]

HPV vaccine[56]

Pramipexole (dopamine agonist used in Parkinson’s 
disease)[57]

Lamotrigine[58]

Magnesium valproate,[58]

Dietary inadequacy[59]

Anorexia nervosa[21] 

Vigorous weight reduction[25,60]

TG: Telogen gravidarum, TE: Telogen effl uvium, AGA: Androgenetic alopecia, 
HPV: Human papilloma virus

Table 1: Causes of telogen effl uvium
Acute Telogen Effl uvium

High fever
Surgery[4]

Hospitalization
Hemorrhage[23]

Bereavement, emotional stress[24]

Changes in medication
Crash-diets[25]

Postpartum (TG)[10]

Heavy metals: Arsenic,[26] thallium,[27] and selenium[28]

Actinic effl uvium: Sunlight and UV light induced[29,30]

Seasonal variation (July to October)[31]

Contd...
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Table 2: Relevant Investigations in a case of telogen effl uvium

Investigation How to do What to expect Remarks
Standardized hair 
loss count[61]

A vigorous shampooing at baseline;
No shampooing on day 2-4;
Comb hair only once a day;
Collect all the hair lost for 3 
days and count

Normal average daily loss: 40-180 
hair/d[61]

Mean hair loss from healthy scalp: 
28-35/d[62]

Mean hair loss in women 
complaining of hair loss (with 
normally dense hair): <50/day[63]

The magic number of 100, so 
often referred to in textbooks and 
found in the lay press, should be 
seriously revisited[61]

Fewer than 50 hairs can be signifi cantly 
abnormal in a patient having lost 50% of his 
hair[61]

Hair pull test[64-66] No shampooing for 24 hours;
Grasp about 60 hairs between 
the thumb and fi ngers;
Pull gently but fi rmly from root 
to tip;
Repeat in all four quadrants of 
the scalp and bitemporal areas

Negative test: Less than 10% 
hairs obtained, indicates normal 
shedding,
Positive test: More than 10% hair 
pulled out; indicates a process of 
active hair shedding[64]

Interpretation: Positive in both TE 
and diffuse alopecia areata (AA); 
however, in AA exclamation point 
hairs will be seen

Advantages:
Determines ongoing activity of hair loss
Helps to assess severity and location of hair 
loss,[55,65]

Disadvantages:
Very crude method
Based on a speculative premise that gentle 
pulling brings about shedding of telogen hairs[63]

Diffi cult to standardize due to inter individual 
variation[61]

Pulling force is variably distributed over the hair 
bundle
Useful only in acute phase
Notoriously diffi cult to interpret
Negative test does not exclude TE[38]

Trichogram/hair 
pluck test/
hair root analysis

Performed 5 days after 
shampooing[61]

A quick pull of 50-100 hairs en 
masse using a clamp or needle 
holder
Inspection of proximal hair bulbs 
for determination of anagen/
telogen ratio [Figure 5a and b]

Normal scalp: About 86% of 
plucked hairs are anagen, 1% 
catagen and 13% telogen[15]

ATE: Usually shows more than 
25% telogen hairs[4]

Disadvantages:
Semi-invasive test
Rarely done today
Procedural artefacts
Unpleasant for patients
Relative values generated (telogen: Anagen 
ratio)
Poor indicator of disease activity or severity[63]

Unit area 
trichogram[61]

Performed after 1 month of 
regular shampooing
Last shampoo on the day of the 
visit
All hair within a defi ned 
area (usually 60 mm2) are 
plucked and analyzed[62]

Similar interpretation Advantages
Improved diagnostic outcome as compared with 
trichogram

Phototrichogram[62] Shaving hair of a determined 
area
Picture of the bald patch taken
2-3 days later, a comparative 
picture taken

As only anagen hairs elongate, 
the assessment of the same 
precise target helps determine the 
ratio of anagen to telogen hairs[62]

Advantages:
Patient-friendly
Totally noninvasive
Does not affect natural process of hair growth 
or loss by itself[67]

Use of computer applications for hair 
recognition[59]

Subject to continuous improvement[67-69]

Histology Recommended only In cases 
with telogen loss lasting over 6 
months.
4 mm scalp biopsy taken from 
the vertex and horizontally 
embedded[5]

Multiple biopsies improve 
diagnostic accuracy (98% cf 
75% with single biopsy)[70]

ATE:
Normal or supernormal anagen/
telogen ratio (Seemingly 
paradoxical as by the time the 
biopsy is generally taken, a renewal 
of anagen has already started[71]

Absent follicular miniaturization 
and peribulbar lymphocytic 
infi ltrates
CTE:
Increased telogen hairs with A: T 
ratio of 8:1 compared with 14:1 
on normal scalp biopsies[66]

Total follicles as well as T: V ratio 
similar to normal scalp (8:1), as 
opposed to AGA (ratio of 1.9:1)[66]

Advantages:
Helps differentiate between AA, CTE and 
AGA[72]

Contd...
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October.[31] They proposed that it could be an actinic 
effluvium, a summer effect possibly ultraviolet (UV) light 
induced, manifesting itself in autumn, in predisposed 
individuals.[31] More scientifically validated studies are 
needed to help validate this issue. The possible role of 
photoexposure/sunlight in the pathogenesis of AGA has 
also been proposed by Trueb.[29] The author proposed 
various possible mechanisms, which could apply 
equally well for TE. The production of porphyrins by 
Propionibacterium sp. in the pilosebaceous duct leading to 
oxidative tissue injury and follicular microinflammation; 
keratinocyte response to physicochemical stress from 
ultraviolet radiation (UVR); irritant and pollutant-induced 
radical oxygen species and nitric oxide; or release of 
proinflammatory cytokines damaging follicular stem cells 
could be responsible.[29] Transmission electron microscopy 
of hair exposed to sunlight indicates alteration of cell 
components and damage occurring in cuticle as well as 
cortex.[30] Other changes include formation of carbonyl 
groups, cystine destruction, modification of the proteins 
obtained by reduction of the disulfide bonds, losses in 
mechanical strength, and discoloration.[30] However, how 
much of this is actually responsible for increased telogen 
hair loss is not scientifically proven.

Patients generally present with complaints of 
increased hair loss while washing or brushing.[33] They 

may even bring in bags of shed hair to demonstrate 
the quantity of loss [Figure 1]. They are often very 
anxious that they will go bald if this continues. Few 
may have noticed bitemporal thinning.[33] Shorter, 
regrowing frontal hair may be seen in patients with 
resolving effluvium. Pertinent questions about the 
onset and possible triggering events may be fruitful. 
On examination, there is an essentially normal scalp 
with complete absence of inflammatory signs or 
follicular miniaturization. The trichogram reveals an 
increase of telogen hairs (>25%).[1]

ATE usually remits within few months in 95% of 
cases. A small proportion of TG cases may experience 
persistent, episodic shedding as some follicles may not 
revert to an asynchronous growth pattern.[8,10] A full 
recovery may also be compromised in senile women 
due to the concurrence of AGA and aging of follicles.[78] 
In addition, ATE not remitting for prolonged periods 
may actually be early AGA or diffuse alopecia areata.[79] 
Moreover, on many occasions, an episode of ATE may 
unmask an underlying AGA [Figure 2].

Chronic telogen effl uvium
CTE is a primary, idiopathic condition affecting 
middle-aged women, which needs to be differentiated 
from CDTHL secondary to organic causes and AGA. It 

Table 2: Contd..

Investigation How to do What to expect Remarks
Percentage of terminal hair in 
telogen could be 11% in CTE as 
compared with 6.5% in normal 
biopsies[73]

Dermatoscopy All dermatoscopes can also be 
used for trichoscopy.[74] Scalp 
dermatoscopy (Trichoscopy) 
can be performed either with or 
without alcohol/water as interface 
solution.[75]

ATE:  Empty follicles and 
numerous short regrowing 
hairs of normal thickness are 
the most common fi ndings.[74]

CTE:  Presence of less than 20% 
hair diameter variability is 
essential to differentiate 
between CTE and FPHL[76]

Not much published data on dermatoscopy of 
TE

Laboratory test: Complete blood count
Serum ferritin
Serum iron/total iron binding 
capacity
Serum TSH
Serum thyroxine.
Serum Testosterone or 
dihydro-testosterone
Sex hormone-binding globulin
Serum prolactin
ANA
DS-DNA
CRP
ESR
VDRL

Evaluation of serum ferritin could be necessary 
to exclude IDA, particularly in women with 
diffuse alopecia[65]

If thyroid dysfunction is suspected, 
thyroid-stimulating hormone level should be 
investigated.
In all patients with diffuse hair loss, serum 
ferritin and thyroid function tests should be 
ordered[77]

CTE: Chronic telogen effl uvium, ATE: Acute telogen, TE: Telogen effl uvium,  AGA: Androgenetic alopecia
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presents as TE lasting more than 6 months, without any 
widening of central part or follicular miniaturization.[8] 
The disorder appears to be distinct from ATE because 
of its prolonged, fluctuating course.[8] Although, some 
cases of CTE may follow ATE with a known trigger, in 
most cases a specific trigger cannot be identified.[5] The 
telogen hair shedding seen in CTE could be a result of 
almost any of the functional types described earlier. 
However, a shortening of anagen is the mechanism 
most commonly involved.[10]

Clinical features include an insidious onset and 
a fluctuating course lasting for several years. It 
typically affects middle-aged women who are 
grossly disturbed due to an overall decrease in their 
hair length as well as volume.[80,81] However, on 
examination, the hair appears normal in thickness, 
with shorter regrowing hairs in the frontal and 
bitemporal areas. Few patients may have a marked 
bitemporal recession [Figures 3 and 4]. Hair pull test 
is commonly positive.

A diagnosis of CTE requires exclusion of other causes 
of CDTHL with the help of a thorough history and full 
clinical examination. The routine work-up includes 
full blood count, and thyroid function tests. Syphilis 
serology, antinuclear antibody (ANA) titer, serum zinc 
levels, and other investigations may be performed, if 
indicated.[80]

The important differential to be entertained is AGA.[82] 
Histological differentiation is possible [Table 2] on 
the basis of follicular miniaturization, the hallmark 
of AGA. A T: V ratio of less than 4:1 is considered 
pathognomonic of AGA, whereas a ratio greater than 
8:1 indicates CTE.[70,83] A biopsy of CTE will show 
an anagen: telogen ratio (A: T) of 8:1 compared with 
14:1 from normal scalp.[84] Sinclair et al. evaluated 

Figure 1: A 28-year-old female complaining of heavy hair loss 
for the past one month. However, an essentially normal visible 
hair density and a normal scalp can be appreciated. Patient is 
demonstrating the amount of hair lost in one comb

Figure 2: A 54-year-old female complaining of increased hair 
loss and thinning for the past 2 months. The scalp shows 
visible hair thinning with a broad parting (suggestive of FPHL). 
Simultaneously, temporal thinning of hair with shorter regrowing 
frontal hair can be appreciated (suggestive of acute telogen 
effl uvium)

Figure 3: Bitemporal thinning of hair in a female 4 months 
postpartum (telogen gravidarum). Minimal regrowing frontal hair 
can also be seen

Figure 4: A 36-year-old female with complaints of increased hair 
fall for the past many years. Temporal thinning with a marked 
regrowth of smaller hair can be appreciated
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600 women presenting with chronic diffuse telogen 
hair shedding with little or no reduction of visible hair 
density. Of these, 60% were found on scalp biopsy to 
have hair miniaturization consistent with a diagnosis 
of AGA and 40% had CTE.[70]

Although it is widely believed to be a self-limited disease, 
the natural history remains poorly characterized.[5,85] 
Harrison and Sinclair reported that biannual repeat 
scalp biopsy done on women originally diagnosed 
with CTE have led to subsequent reclassification as 
AGA in a substantial number of cases,[5] albeit the 
follow-up time was relatively short. Whether there 
is an actual increased incidence of AGA in women 
with CTE compared with the normal population is 
unknown. Sinclair et al. followed up five women with 
telogen shedding for over 7-8 years. Of these, only one 
was reclassified as AGA, 18 months into follow-up on 
the basis of histopathological evidence. The others 
continued to have fluctuating hair loss over the years, 
without an overall reduction in scalp hair density.[85] This 
longitudinal study clearly shows that CTE is a distinct 
clinical and histological entity, and not a prodrome 
to AGA. CTE may have a favorable prognosis despite 
ongoing hair fall with only a minimal reduction in 
average long-term hair volume.[86] The condition could 
spontaneously resolve after a decade or so.[85]

Chronic diffuse telogen hair loss
CDTHL refers to telogen hair shedding, longer than 
6 months, secondary to a variety of organic causes. To 
be a true cause of CDTHL, the relationship between the 
trigger and the TE must be reversible and reproducible. 

The requirement of proof includes exclusion of other 
known causes of shedding in particular AGA, reversal 
of effluvium following correction of causative factor, 
and relapse on rechallenge.[5]

Causes of CDTHL are summarized in Table 1. Prominent 
ones include thyroid disorders, profound iron 
deficiency anemia (IDA), acrodermatitis enteropathica, 
and malnutrition.[23] CDTHL seen in thyroid disorders 
is generally reversible when euthyroid state is restored, 
except in long-standing hypothyroidism where hair 
follicles may have atrophied.[35,86] Thyroid peroxidase 
antibodies have been demonstrated in a significant 
percentage of TE patients.[87]

Profound IDA (one of the most common nutritional 
deficiency worldwide) can cause CDTHL as telogen 
follicles fail to reenter anagen.[10] Follicular matrix cells 
are among the most rapidly dividing cells and hence, 
are exquisitely sensitive to any minor decrease in iron 
availability (cofactor in DNA synthesis).[88] This can 
generally be corrected by iron replacement. However, 
the relationship of hair loss with iron deficiency 
without anemia or only mild anemia is more complex 
and controversial.[36] Several studies have examined this 
relationship with some suggesting that iron deficiency 
even in the absence of IDA may lead to hair loss. A more 
definitive study, found neither increased incidence of 
iron deficiency in 77 women with CDTHL nor any 
decrease in shedding with effective iron therapy.[77] In 
an excellent review by Trost et al., insufficient evidence 
was found for either recommending universal screening 
for iron deficiency or for iron supplementation in hair 
loss with absence of IDA.[36] The decision to do either, 
should be based on clinical judgment. However, the 
treatment for hair loss is enhanced when patients 
maintain a serum ferritin concentration greater than 
70 ng/mL.[36] A diagnosis of iron deficiency is based 
on hemoglobin concentration (routine but not reliable 
test) or serum ferritin concentration (confirmatory 
for iron deficiency).[3] Serum ferritin concentration of 
10-15 ng/mL is mostly used as a cut-off for diagnosing 
iron deficiency. However, a cut-off of 41 ng/mL yields 
a sensitivity of 98% and a specificity of 98%.[89] 
Interestingly, serum ferritin may be elevated in anemia 
of chronic disease.[90] Hence, additional tests of iron 
status including erythrocyte zinc protoporphyrin 
concentration, transferrin concentration, serum iron 
concentration, and transferrin saturation may be 
required. The cause of iron deficiency must also be 
identified to ensure effective management.

Figure 5: Hair microscopy. (a) A telogen hair follicle with a 
non-pigmented cornifi ed and rounded up bulb. No attached root 
sheath seen (b) An anagen hair follicle with a darkly pigmented, 
somewhat distorted and malleable, elongated bulb. The attached 
root sheath can be appreciated

ba
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Zinc deficiency can lead to a severe CDTHL.[23,91] 
However, CDTHL alone, with no other symptoms or 
signs is never due to dietary zinc deficiency.[5] Any 
correction of a subclinical zinc deficiency may not 
help. Infants with acrodermatitis enteropathica or 
multiple carboxylase deficiency with CDTHL, can be 
helped with dietary supplementation of zinc or biotin, 
respectively.[88] Diet has an important role to play in TE.[59] 
Rigorous dietary restriction or crash dieting (<0.8 g/kg 
protein and 1200 Kcal/d) can lead to inadequate supply 
to the hair matrix and precipitate telogen hair loss.[25,60] 
Chronic starvation especially marasmus causes a 
diffuse telogen hair loss often accompanied by hair 
shaft abnormalities.[92] Hypoproteinemia of metabolic 
as well as dietary origin can cause hair loss. Pancreatic 
disease and other forms of malabsorption also cause a 
diffuse telogen hair loss,[23] as does the essential fatty 
acid deficiencies seen in prolonged parenteral nutrition 
and hypervitaminosis A.[42,43]

Although many drugs have been implicated in causing 
TE there are no controlled studies examining possible 
causal relationship.[93] Drugs can induce hair loss by 
inducing an abrupt cessation of mitotic activity (anagen 
effluvium) or by precipitating follicles into premature 
rest (TE).[7] Drug-induced CDTHL, usually starts 
6-12 weeks after instigation of treatment and is 
progressive while the drug is continued.[94,95] The most 
common implicated mechanism is immediate anagen 
release.[10] If a particular drug is suspected, testing 
involves suspending its use for at least 3 months. 
Regrowth following discontinuation and recurrence 
on re-exposure to the drug helps conclude a causal 
role of the drug.[5] Many drugs, reported in literature, 
may not fulfill the above criteria. It may recur with 
chemically unrelated drugs, suggesting that true cross 
reactivity is rare, and individual susceptibility exists to 
drug-induced CDTHL. The effect may be dose-related 
as with retinoids (Cause a telogen anchorage defect 
and reduce the duration of anagen). Cytotoxic 
drug-induced hair loss has been classically ascribed 
to anagen effluvium (loss of fractured hairs). However, 
conflicting views have been reported with Bleiker et al. 
suggesting that the effluvium comprises of a mixture 
of tapering telogen hairs and fractured hairs, and 
may be regarded as a variant of the conventional TE. 
The term ‘atrophic TE’ has been used to describe this 
phenomenon.[53]

Psychosocial impact
Physicians should be careful not to underestimate 
the emotional impact of hair loss.[24,55] It provokes 

anxieties and distress more profound than its 
objective severity would appear to justify. For some 
patients, the burden of hair loss may be comparable to 
more severe chronic or life-threatening diseases.[95,96] 
Conversely, emotional stress is commonly attributed 
as a cause of TE at several levels.[97-99] Thus, stress may 
act as a primary inducer; an aggravating factor (in 
hair loss due to primary endocrine, toxic, metabolic, 
or immunological causes); or be a response to hair 
loss (contributing to aggravation and inducing a 
self-perpetuating vicious circle).[24] Stress is likely a 
negative hair growth modulator with possibly profound 
effects in humans.[100,101] The catagen-inducing and 
hair-damaging proinflammatory mediators possibly 
involved are substance P (SP); corticotrophin releasing 
hormone; central hypothalamic stress hormone, and 
stress associated nerve growth factor (NGF).[100-109]

The hair follicle acts as a prominent source as well 
as peripheral target organ for many bioregulatory 
molecules recognized as mediators of stress 
responses.[98,99,102-104,107,110] Catecholamines, prolactin, 
and NGF, the three classical bioregulators of systemic 
stress response, are known to modulate hair cycle.[110] 
The follicle itself can generate stress mediators; express 
receptors and thus, be directly involved in the local 
modulation of systemic stress response, acting as a part 
of “skin stress system.”[110] Specific SP receptor (NK 1) 
antagonist have been shown to reverse stress-induced 
hair growth inhibition and follicle damage seen in 
mice.[102,103,108] Based on this, NK1 antagonists were 
proposed as a potential new class of antidepressive 
drugs.[108]Aprepitant is the only available molecule 
from this group and has already been studied and 
tried in migraine, asthma, nausea, inflammatory 
bowel syndrome, urinary incontinence, anxiety, and 
depression, but has not been tried in CTE per se.[109] 
Besides SP, other neurotransmitters, neuropeptides, 
neurohormones, and neurotrophins are being 
considered as potential local or systemic mediators of 
stress-induced hair growth inhibition.

Diagnostic approach
Although hair loss seems to be a daunting disorder 
to evaluate, breaking down the history, examination, 
and discussion into digestible parts makes the 
experience easy.[111] These patients often are the most 
appreciative lot when they are simply helped through 
their frustrations. Chartier et al. described the “SOAP” 
pattern for differentiating four common causes of diffuse 
nonscarring alopecia.[112] S (subjective complaints) 
in the form of loss of excessive hair, clogging shower 
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drain or comb, points toward TE as a cause. The patient 
should be asked about specific triggers 2-5 months 
before the onset. The duration of shedding and its 
course (improving or waxing and waning) should be 
evaluated. ATE is likely to be related to a specific event, 
whereas gradual, prolonged hair loss is more difficult 
to assess. O (objective features) may be totally absent 
or there may be diffuse overall thinning with normal 
part width. Short frontal hairs and bitemporal thinning 
are important suggestive signs. Any evidence of 
erythema, scaling, inflammation; altered hair density or 
distribution; changes in shaft caliber, length, shape, or 
fragility may suggest other diagnoses.[112] A (assessment) 
should include relevant investigations as outlined in 
Table 2. P (plan) should be based on the diagnosis, as 
outlined in the treatment section.

A potentially important but ambiguous symptom 
associated with hair loss may be trichodynia. It 
refers to pain, discomfort, and/or paresthesia in the 
skin of the scalp or the hair.[113] Kivanç-Altunay et al. 
evaluated the presence of trichodynia in patients 
with TE or AGA, comparing it with controls and 
performing a psychiatric evaluation additionally.[113] 
Trichodynia was present in 29% patients with hair 
loss and 3.3% controls (P < 0.0001). It was more 
frequent in TE patients as compared with those with 
AGA (P < 0.0071). However, it often coexisted with 
psychopathologic findings.[113] Baldari et al. reported 
trichodynia to be significantly more prevalent in 
patients with TE and TE along with AGA (P < 0.001) 
as compared with any other diagnoses. They proposed 
that trichodynia is almost exclusively seen in patients 
with active TE and spares those in remission and 
may be a marker of an active inflammatory peripilar 
process (similar to alopecia areata [AA]).[114]

Differential diagnoses
Early female AGA can be difficult to distinguish from 
CTE and CDTHL as discussed earlier. The differentiating 
feature can be the chronic and relapsing hair loss with 
generally incomplete recovery. A well-directed punch 
biopsy can usually clarify the diagnosis.[3]

Alopecia areata incognito is a poorly characterized 
variant of AA characterized by an acute diffuse hair 
thinning. The differential diagnosis with TE and diffuse 
AA may be difficult. It presents with an intensely 
positive pull test and trichodynia but with minimal, 
if any rarefaction of hair.[112] Exclamation mark hairs 
are rarely observed. This pattern of AA incognito 
presents with localized hair thinning without bald 
spots. Histopathology is typical of AA with peribulbar 

lymphocytic infiltrates.[112]

Psychogenic pseudoeffluvium is included as a body 
dysmorphic disorder (Dysmorphophobia), the central 
criterion being an excessive preoccupation with a 
deficit/disfiguration in physical appearance, which 
either does not exist at all or is only extremely slight.[115] 
This leads to marked limitations in social, professional, 
and also functional areas. Women aged between 35 and 
50 and men aged less than 35 years are affected. As an 
essential criterion, the clinical examination shows no 
pathological findings or only minimal variation from 
normal.[115] Hence, with an objectively normal TE, 
there may exist a psychogenic pseudoeffluvium (as 
a body dysmorphic disorder). Not all patients with 
TE have psychogenic pseudoeffluvium because the 
increased telogen count and hair loss is objectively 
measurable. However, the minority, who are 
concerned out of proportion with their hair loss, can 
be said to be suffering from this disorder.[115] Similarly 
nihilodermia refers to difficult patients without 
objective findings but with recurrent symptoms and 
stubborn demand for medical examination.[116] It is 
a primary emotional disorder, but patients usually 
strictly deny a psychosocial aspect and expect purely 
somatic treatment. One of its common clinical pattern 
is psychogenic pseudoeffluvium.[116]

Investigations
It is optimal to follow established guidelines for 
considering and excluding the chief causes of TE.[6] 
Using pattern recognition and focusing on pathogenetic 
principles,[6] appropriate diagnostic procedures can be 
chosen and used as summarized in Table 2.

Treatment
 Treatment for TE is primarily reassurance and 
counseling. If attempts at identifying a specific 
cause have been fruitful, one should correct them. 
An expectant management and observation are 
usually appropriate as shedding is expected to cease 
within 3-6 months and thereafter recovery should be 
complete.[17,84]

Patient’s frustrations should be addressed[117] and an 
assurance that TE will not lead to baldness is helpful. 
Frustration generally arises from the inability to 
comprehend that a completely healthy person can 
still have hair loss; that hair loss could be a result 
of untreated medical concerns; and that mixed 
forms of hair loss can exist.[111] Women undergoing 
chemotherapy form an important group who may 
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benefit from psychological counseling.[118] The patient 
usually would have searched the internet, seen several 
hairstylists, and potentially consulted more than one 
physician.[111] One has to deal with many myths and 
misinformation surrounding hair loss. The patient 
needs a brief discussion explaining the diagnosis 
and treatment options. Being a cosmetic concern, the 
degree of disability due to hair loss varies widely.[111] 
Psychosocial counseling has been claimed to be the 
best treatment as it is the safest and least invasive way 
to address the psychosocial impact.[84] Hair regrowth 
being slow (1 cm per month); the patient should be 
counseled to have appropriate expectations.

Based on the pathogenesis of TE, potential 
therapeutic options include inhibition of catagen (so 
as to prolong anagen); induction of anagen in 
telogen follicles; or inhibition of exogen (to reduce 
hair shaft shedding).[6] Neither of the currently 
available Food and Drug Administration (FDA) 
approved standard hair drugs (finastetride and 
minoxidil) are highly efficient catagen inhibitors 
or anagen inducers.[6] However, what can assuredly 
be done is the exclusion of catagen-inducing 
drugs (beta-blockers, retinoids, anticoagulants, or 
antithyroid drugs) or catagen-inducing endocrine 
disorders (thyroid dysfunction, hyperandrogenism, 
or hyperprolactinemia). Substitution therapy for 
catagen promoting deficiencies like those of iron, zinc, 
estradiol, or proteins can also be initiated.[84,119]

At this time, there are no proven vitamins or supplements 
for any form of hair loss.[111] If there is a measurable 
deficiency such as IDA, then its replacement may help. 
However, a balanced diet and stable body weight are 
most important measures. Biotin supplementation has 
been shown not to affect TE.[111] Controlled studies 
regarding efficacy of replacement of iron or thyroxine 
on the outcome of TE, are also lacking, although some 
benefit has been claimed.[5] It has been suggested that 
maintaining serum ferritin above 40 ng/dL[119] (70 ng/dl 
by some authors[36]) helps reverse hair loss. An adequate 
dietary intake and, if required, oral ferrous sulfate, 
300 mg (60 mg elemental iron) taken 3-4 times daily is a 
widely accepted and cost effective initial therapy.[117,120,121] 
It should lead to rise in hemoglobin concentration 
by 2 g/dL in 3-4 weeks.[121,122] In cases with poor 
response, causes like poor compliance, misdiagnosis, 
malabsorption, coexisting anemia, and continued blood 
loss should be assessed.[121,122] Iron supplementation 
needs to be continued for 3-6 months until iron stores 

are replenished.[120-123] Unnecessary long-term iron 
supplementation can lead to iron overload.[123] The 
proposed role of antioxidants or other supplements 
has not been proven by any creditable evidence. 
Green tea (containing polyphenolic compounds) has 
been reported to improve patchy hair loss in mice.[124] 
However, no controlled studies are available in humans.

TE often uncovers female pattern hair loss (FPHL), 
bringing the patient in for shedding and thinning on 
the crown.[111] This is the most common combination of 
hair loss and should be addressed with reassurance if 
the telogen is still occurring, followed by examination 
6 months later for improvement. Treatment of FPHL 
can be started if hair loss has not started to improve by 
the 6-month follow-up.[125]

A novel cosmetic treatment for thinning hair in TE 
has been reported by Davis et al.[126] It comprises 
of a leave-on technology combination (caffeine, 
niacinamide, panthenol, dimethicone, and an acrylate 
polymer [CNPDA]), which significantly increases 
the diameter of individual, existing terminal scalp 
hair fibers by 2-5 m, yielding an increase in the 
cross-sectional area of approximately 10%. Beyond 
the diameter increase, the CNPDA-thickened fibers 
demonstrated the altered mechanical properties 
characteristic of thicker fibers and better ability to 
withstand force without breaking.[126] However, its 
efficacy in TE remains to be established.

No specific therapeutic intervention, which could 
prevent stress-induced premature onset of catagen, is 
currently available for stress-induced TE.[127] Topical 
minoxidil could be a reasonable candidate drug in 
this category as it is known to prolong anagen.[128] In 
addition, in vivo studies in mice have demonstrated 
that minoxidil can downregulate stress-induced hair 
growth inhibitory and catagen promoting changes 
along the “brain–hair axis.”[102,103] Its clinical efficacy in 
humans with respect to TE remains to be investigated. 
In addition, stress-coping strategies may help, however, 
controlled data in this respect is lacking. Complex, 
comprehensive, and careful management beyond drug 
prescription in order to alleviate clinical symptoms 
and the concomitant psychological implications may 
go a long way in helping the patients.[24]

CONCLUSIONCONCLUSION

TE is a common cause of diffuse hair loss. ATE can 
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usually be diagnosed on history and examination. 
It is a self-limiting event and hence, observation 
until spontaneous resolution is generally professed. 
Further investigations may be required only when the 
shedding is severe or prolonged. A diagnosis of CTE 
warrants ruling out other causes of CDTHL, including 
AGA, drug-induced hair loss, IDA, hypo- and 
hyperthyroidism, and chronic diseases. An effective 
differentiation from AGA can guide appropriate choice 
of long-term therapy. Possible treatment options for 
TE, especially the chronic form, are not many. The 
outcomes have improved as we have gained more 
knowledge about the factors that control hair follicle 
cycling. Ongoing clinical and basic research has the 
potential to improve our understanding of this very 
common disorder, even further.
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