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Biotin Deficiency in
Telogen Effluvium:
/ﬂf Fact or Fiction?
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ABSTRACT

BACKGROUND: Biotin is popular in hair loss
treatment supplements, although the frequency
of its deficiency in patients with hair loss has not
been established. OBJECTIVES: This work sought
to assess the serum levels of biotin in patients
with telogen effluvium. METHODS: This case-
control study included 60 patients with telogen
effluvium and 20 control subjects. Subjects who
were on biotin therapy three months prior to the
study and those reporting other causes of hair

loss were excluded. The scalp of each patient was
clinically and dermoscopically examined. Serum
biotin levels were measured using enzyme-linked
immunosorbent assay kits. RESULTS: Serum levels
of biotin were optimal in patients and control
groups with no significant difference between

the groups. Insignificantly lower biotin levels in
elderly patients, smokers, athletes, those with a
history of recurrent infections, and women who
were pregnant and/or lactating were observed.
There was also an insignificant positive correlation
between the serum level of biotin and patient age
and an insignificant negative correlation between
disease duration and patient body mass index.
Serum biotin has a weak specificity and sensitivity
in differentiating between cases and control
subjects or between acute and chronic telogen
effluvium. CONCLUSION: There was no significant
difference in serum biotin levels between cases and
controls or between those with acute or chronic
telogen effluvium.
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Telogen effluvium (TE) is a form of
nonscarring alopecia characterized by diffuse
hair shedding, often with an acute onset.

A chronic form with a more insidious onset
and a longer duration also exists."2 TE is an
abnormality in the hair cycle that occurs as a
reaction pattern to various physical or mental
stressors. The degree of effluvium depends on
the severity and duration of exposure rather
than the type of stressor.?

The quantity and quality of an individual’s
hair are closely related to his or her nutritional
state. Normal supply, uptake, and transport of
proteins, calories, trace elements, and vitamins
are of fundamental importance in tissues with
a high biosynthetic activity, such as the hair
follicle.* Currently, there are many commercially
available nutritional supplements that claim to
treat hair problems; however, scientifically, it
is still unclear whether supplementing the hair
follicle with a nutrient in which the body is not
deficient will enhance hair growth.

Due to its availability, affordability, and
effectiveness, biotin is a popular nutritional
supplement for the treatment of brittle nails
and hair loss. There are no known toxicity
or adverse effects of receiving high doses of
biotin.> While the response of splitting, brittle
nails (i.e., onychoschizia, onychoschisis) to daily
biotin supplementation, irrespective of serum
biotin levels, has been demonstrated,® little data
exists on the frequency of biotin deficiency in

the general population and in patients reporting
hair loss.’ Currently, there is no available
information on the relationship between hair
loss and abnormal biotin levels.’

Biotin deficiency can affect the skin,
immune system, and nervous system.® The
dermatologic manifestations of its deficiency
include hair loss and scaly, erythematous,
eczematous periorificial lesions resembling
those characteristic of zinc deficiency.’
Regarding the skin findings of biotin deficiency,
the role of deficient biotin in the development
of seborrheic dermatitis and the role of its
supplementation have been suggested.”
However, biotin’s role in hair disorders and its
efficacy in treating them remains an area of
debate. Rauch' suggested that biotin might be
related to normal development, maintenance,
and pigmentation of hair. Later, Georgala et al™
proposed the importance of biotinidase activity
evaluation in patients with alopecia areata, due
to the significantly lower activity of biotin in
these patients and the improvement seen in the
patients following biotin supplementation.

The current work aims to assess the serum
levels of biotin and to determine the frequency
of its deficiency in a group of patients with TE.

MATERIALS AND METHODS

This case-control study was conducted at
the outpatient clinic of the Dermatology and
Andrology Department at Benha University to
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TABLE 1. Clinical and trichoscopic examination
findings (N=60)

EXAM ITEM

Clinical examination
BMI (kg/m?) 28.73+2.51
Diffuse thinning, n (%) 60 (100)
Temporal thinning, n (%) 43(71.7)
+ve Pull test, n (%) 60 (100)

Empty follicle, n (%) 38(63.3)
Predominant one hair, n (%) 40 (66.7)
Peripailar sign, n (%) 6(10.0)
Upright regrowth, n (%) 30(50.0)
No difference between frontal and 40(66.7)

occipital areas, n (%)
BMI: body mass index; kg: kilogram; m: meter; n:

number

evaluate the serum levels of biotin in patients
with TE. The study included 60 patients with

TE and 20 healthy subjects matched for age,
sex, and body mass index (BMI). This study was
approved by the Hospital Ethics Committee

on research involving human subjects in the
Faculty of Medicine. Written informed consent
was obtained from every participant before
sample collection. Subjects who were on

biotin therapy three months prior to the study
and those reporting other causes of hair loss,
such as androgenetic alopecia, were excluded
from this study. Patients were subjected to full
history-taking, including onset, course, and
duration of hair loss, stressful conditions, and
history of prescriptions and any other medical
conditions. The scalp was examined carefully to
exclude patients with concomitant seborrheic
dermatitis or patients with other causes of hair
loss. A pull test was performed and dermoscopic
examination of the scalp was carried out using a
dermoscope (Dermlite DL4; 3Gen LLC, San Juan
(apistrano, California).

Five milliliters of venous blood was
withdrawn from each subject into a plain
serum-separating tube and allowed to clot for
30 minutes. Next, the blood was centrifuged
at 3,000rpm for 10 minutes, and sera were
separated and stored at -20°C for further tests.
Biotin serum levels were measured using a
commercially available biotin enzyme-linked
immunosorbent assay kit (Manual IDK® Biotin
ELISA; Inmundiagnostik, Bensheim, Germany).

Statistical analysis. All statistical analyses
were carried out in STATA/SE version 11.2 for
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Windows (StataCorp LLC, College Station, Texas)
and p-values of less than 0.05 were considered
to be statistically significant.

RESULTS

This case-control study was conducted on
60 patients with TE and 20 healthy subjects.
Patients and control subjects were matched in
terms of age (30.65+8.07 years vs. 31.0+8.18
years, respectively; p=0.87) and sex (88.3% vs.
80% female patients, respectively; p=0.45).

In the patient group, family history of telogen
effluvium was positive among 50 percent of the
patients. Additionally, 6.7 percent were smokers,
13.3 percent were athletes, and 6.7 percent
had recurrent infections. Twenty percent of the
patients were pregnant and 30 percent had
psychological symptoms, including decreased
self esteem, depression, and distress. None
of the patients were undergoing prolonged
antibiotic treatment or taking concomitant
isotretinoin or antiepileptics.

The onset of the disease was sudden in 51.7
percent of subjects and the course of the disease
was chronic among 66.7 percent. The mean
duration of the disease was 10.5+8.75 years.
(linical and trichoscopic examination findings
are shown in Table 1.

Although serum levels of biotin were optimal
(>0.4ng/mL) in both groups, control subjects
showed higher serum levels of biotin, with no
significant difference (p=0.59) between the
two groups (5.38+4.01 vs. 4.83+3.94ng/mL,
respectively). Although there was no significant
difference in the serum levels of biotin in
relation to different demographic criteria and
history findings, relatively lower levels were
recorded in elderly patients, smokers, athletes,
those who had a history of recurrent infections,
and women who were pregnant and/or
lactating (Table 2).

Serum levels in patients with gradual onset
of TE were higher than those with sudden onset
(5.66+4.84 vs. 4.05+2.71 ng/mL respectively)
and serum levels in chronic TE were higher
than those with acute TE (5.06+4.49 vs.
4.36+2.54ng/mL); however, the difference
was not significant (p=0.32 and p=0.40,
respectively). There was an insignificant positive
correlation between serum levels of biotin and
the age of the patients (r=0.004; p=0.99), and
an insignificant negative correlation with the
disease duration (r=-0.11; p=0.42) and BMI
(r=-0.12; p=0.37).

Receiver operating characteristic curve
analysis of the diagnostic performance of biotin
serum levels showed that serum biotin had
weak specificity and sensitivity in differentiating
between cases and control subjects or between
acute and chronic TE (Table 3).

DISCUSSION

Biotin (vitamin B7 or vitamin H) is a member
of the vitamin B complex. It is a water-soluble
vitamin that is essential for a range of metabolic
reactions, due to its role as an important
cofactor for carboxylase enzymes in humans.”
Optimal serum biotin levels are more than
400ng/L, while serum levels of between 200
t0 400ng/L are considered suboptimal. Biotin
is considered deficient when its levels are less
than 100ng/L.* Our results indicated optimal
serum levels of biotin in all participants. This
finding was observed in another study,"® which
described biotin deficiency as rare, due to its
production by normal intestinal flora and ready
availability in many diets. Dobrowolski et al™*
found that there are some inherited causes
of biotin deficiency, such as the biotinidase
deficiency, which is an autosomal-recessive
trait. Other studies have also reported some
acquired conditions in which there are relatively
low levels of biotin, such as parenteral nutrition
or achlorhydria or in patients on anticonvulsants
orisotretinoin.™®

Our investigation did not reveal any
significant difference in serum levels of biotin
between the patients and control subjects.
Moreover, the serum levels of biotin in both
groups were optimal. In our study, elderly
patients, smokers, athletes, those who had
a history of recurrent infections, and women
who were pregnant and/or lactating showed
relatively lower levels of biotin among
those with TE. This was in accordance with
other research that asserted that smoking
can accelerate biotin catabolism,” while
pregnancy” and lactation have been associated
with an increased demand for biotin. Triieb*
reported lower levels of biotin were observed
in elderly people and in those taking antibiotics
for recurrent infections (which are thought to
interfere with biotin metabolism). Although
these factors did not seem to affect biotin
serum levels significantly in our study, asking
about these factors, especially in pregnant
or lactating women who also smoke, would
be prudent since these factors can accelerate
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TABLE 2. Relation between serum levels of biotin and demographic criteria and history findings (N=60)

DEMOGRAPHICS SERUM BIOTIN (NG/ML) MEAN+SD STATISTICAL TEST P-VALUE

Male 5.72+5.44

0.63 0.71
Female 4.7143.75
Meanz SD 30.65+8.07
<20 years 7.46+7.04

1.45 0.24
2040 years 4.43+3.28
=40 years 5.945.59
Yes 3.71£1.15

0.86 0.39
No 5.0+4.19

Yes 4.5+3.39

1.21 0.23
No 6.05+ 5.67
Yes 4.73+4.06

0.46 0.65
No 5.39+3.33
Yes 5.26+4.31

0.57 0.58
No 4.64+3.81
Yes 2.41+0.94

1.28 0.21
No 5.024.02
Yes 5.56+4.4

1.46 0.11
No 4.09+3.34
Yes 4.65+3.76

132 0.14
No 7.3346.06

ng: nanogram; SD: standard deviation

p<0.05 is significant

However, serum concentrations of biotin and its
catabolites are not good indicators of marginal

biotin catabolism and possibly predispose
these patients to marginal biotin deficiency.

TABLE 3. Diagnostic performance of serum biotin

ACUTE VS. CHRONIC

CASES VS. CONTROLS TELOGEN EFFLUVIUM

However, we agree with Triieb* that the history
of the patient is minimally sensitive, due to the
possibility that many patients can have one or
more factors that can lead to biotin deficiency
while their serum levels remain optimal.

In our study, serum levels in patients with
gradual onset of hair loss were higher than
those with sudden onset and serum levels in
patients with chronic TE were higher than those
with acute TE; however, the difference was not
significant. Receiver operating characteristic
curve analysis of the diagnostic performance
of biotin serum levels showed that serum
biotin has weak specificity and sensitivity in
differentiating between cases and control
subjects or between acute and chronic TE.

biotin deficiency because they do not decrease
sufficiently in people with marginal biotin
deficiency.”

The documented effects of age and sex on
serum levels of biotin are controversial %
Biotin levels showed no significant relation
with age, sex, or BMIin the our study. Sone
et al** elucidated that biotin suppresses the
appetite by upregulation of acetyl coenzyme
A carboxylase gene expression in the
hypothalamus. This hypothesis might explain
the negative correlation between biotin levels
and BMIin the current study. The results of our
study, which support Triieb’s* findings, would
exclude the strong association between biotin
deficiency and TE development. Moreover, both
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Best cutoff

3.59 3.94
Sensitivity (%)

50.0 50.0
Specificity (%)

45.0 425
PPV (%)

73.2 303
NPV (%)

23.1 63.0
Accuracy (%)

48.8 45.0
AUC

0.52 0.43

AUC: area under receiver operating characteristic curve; NPV:

negative predictive value; PPV: positive predictive value

studies raise many questions about using biotin
supplementation indiscriminately for any case
of hair loss.

Biotin supplementation is considered
safe, and the Scientific Committee on Food®
concluded that the usual dietary intake of biotin
and biotin supplements is tolerable and the
incidence of toxicity from biotin is considered
low. However, given the available studies, the
routine use of biotin in patients experiencing
hair loss, regardless of the serum biotin level,
should be discouraged and limited to cases of
true biotin deficiency, especially considering
the Food and Drug Administration warned
about the risk of an effect on the sensitivity
of certain blood tests (e.g., levels of troponin
and thyroid-stimulating hormone) prompted
by exogenous biotin.?* In many laboratory
tests, biotin binding with streptavidin increases
the test sensitivity; the supplementary biotin
in the blood might compete with biotin in the
immunoassays, affecting the reliability of the
results of these tests.?? Moreover, Katzman et
al” reported that 7.4 percent of patientsin an
emergency department were taking biotin
supplements without confirmed deficiency.

Using biotin supplements in biotin-deficient
patients with brittle nails, uncombable hair,
or hair loss has demonstrated great clinical
improvement;® however, the value of biotin
supplementations in healthy individuals is not
supported. Our study is limited by the small
sample size of evaluated patients.




CONCLUSION

According to our study, biotin deficiency is
rare and its serum levels showed no significant
difference between cases and control subjects
nor between acute or chronic TE. This study also
stands against prescribing biotin supplements
to all cases of hair loss without a confirmed
biotin deficiency, as it might expose certain
people to potential harm. From the previous
findings, studies are needed to evaluate the
effects of biotin supplements on hair loss in
patients with normal levels of biotin in order to
determine whether they are beneficial in this
population.
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