To order reprints or e-prints of JDD articles please contact sales@jddonline.com

May 2017

CoryriGHT © 2017

VOLUME 16 ¢ ISSUE §

ORIGINAL ARTICLES JOURNAL OF DRUGS IN DERMATOLOGY

The Infatuation With Biotin Supplementation:
Is There Truth Behind Its Rising Popularity?
A Comparative Analysis of Clinical Efficacy

versus Social Popularity

Teo Soleymani MD, Kristen Lo Sicco MD, and Jerry Shapiro MD FAAD FRCPC
“The Ronald O. Perelman Department of Dermatology, New York University School of Medicine, New York, NY

ABSTRACT

Biotin, also known as Vitamin B, or vitamin H, is a watersoluble B vitamin that acts as an essential cofactor for several carboxylases
involved in the cellular metabolism of fatty acids, amino acids, and gluconeogenesis. Although there exists an incredible amount of
social media hype and market advertising touting its efficacy for the improvement-of hair quantity and quality, biotin's efficacy for hair
remains largely unsubstantiated in scientific literature. We reviewed all pertinent scientific literature regarding the efficacy of biotin
supplementation for hair growth and quality improvement, and we also investigated its popularity in society defined as a function of
market analytics. To date, there have been no clinical trials conducted to investigate-the efficacy-of biotin supplementation for the treat-
ment of alopecia of any kind, nor has there been any randomized controlled trial to study its effect on hair quality-and-quantity in human
subjects. Because of the lack of clinical evidence, its use to improve hair quantity or quality is not routinely recommended. However,
societal infatuation with biotin supplementation is not only propagated by its glamorization in popular media, its popularity is vastly
disproportionate to the insufficient clinical evidence supporting it's efficacy in hair improvement. In other words, biotin supplements are

quite “in vogue’, without there being any real reason to be so.
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INTRODUCTION

iotin, also known asVitamin B, or vitamin H (the Hcomes

from Haar und Haut, German for “hair and skin”), is a

water-soluble B vitamin that acts as an essential cofac-
tor for several carboxylases involved in the cellular metabolism
of fatty acids, amino acids, and gluconeogenesis.”??® Biotin is
also an essential cofactor for mitochondrial carboxylases in hair
roots.*® Although there exists a substantial amount of market
advertising and social media publicity regarding the efficacy
of biotin therapy for the improvement of hair quality, in real-
ity the only human health condition for which there is strong
evidence of biotin’s therapeutic utility is for the treatment of
biotin deficiency.™ Biotin deficiency may be acquired, in which
case the most common causes are: 1) a lack of sufficient biotin
in parenteral nutrition, 2) gastrointestinal abnormalities includ-
ing malabsorptive disorders, 3) excessive intake of raw egg
whites (raw egg whites contain avidin, a protein that binds bio-
tin and renders it useless; cooking egg whites denatures avidin
while biotin remains functional) and 4) chronic anticonvulsant
therapy.’?# Biotin deficiency may also be inherited, in which
case the most common causes are: 1) an inherited deficiency
in holocarboxylase synthetase (an enzyme required to attach
biotin onto biotin-dependent carboxylases; neonatal-onset of
symptoms) and 2) an inherited deficiency in biotinidase (an en-

zyme required in releasing biotin from foods and biotin-related
© 2017-Journal of Drugs in Dermatology. All Rights Reserved.

peptides; juvenile onset of symptoms)."*5 In industrialized
countries such as the United States, true biotin deficiencies re-
main rare because the production of biotin from intestinal bac-
teria remain sufficient to meet the body’s daily requirements.??
For that reason, statutory agencies such as those in the United
States do not prescribe a recommended daily intake of biotin.2.2

A Review of the Scientific Literature

In the mid-1980s, routine biotin supplementation for hair
improvement was supported by both the pediatric and derma-
tologic communities. In fact, an article published inThe Journal
of the American Academy of Dermatology stated “It is a general
recommendation that any child with unexplained hair loss, rash
or candidiasis receive a trial of biotin therapy'

However, to date, there have been no clinical trials conducted
to evaluate the efficacy of biotin supplementation for any type
of alopecia, and currently, its use to improve hair quantity or
quality is not routinely recommended. ’ The initial literature in-
vestigating the efficacy of biotin for hair dates back to a study in
1965 in which 46 women were treated with an unknown dose of
biotin and observed for “effects on hair roots”The authors con-
cluded that biotin supplementation produced no change in the
“state of the hair roots” in any of the 46 women. & In the 1980s,
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animal studies investigating the efficacy of biotin supplementa-
tion on hair quality and quantity were published; in one notable
study, 119 dogs with poor coat quality consisting of symptoms
including dull coat, brittle hair, and loss of hair due to unknown
factors were treated with 5 mg biotin/10 kg body weight/day
for 3 to 5 weeks. The study produced notable results; 60% of
treated dogs demonstrated complete resolution of all hair and
coat symptoms, 31% showed at least partial improvement in
hair quality and/or quantity, and only 9% showed no change.
9These results initially suggested that biotin supplementation
may help to treat alopecia or at least improve hair quality in
humans as well, however this has yet to be substantiated.*’
In addition, recent research investigating the potential benefits
of biotin supplementation at the molecular level has failed to
demonstrate any improvement on hair growth or development.
Biotin supplementation appears to have no effect on the pro-
liferation and expression of differentiation specific keratins K1
and K10 in cultures of outer root sheath cells #'° and biotin con-
centrations likewise do not effect the expression of keratin K16,
involucrin, and filaggrin as well. 4™

However, not all is grim for biotin’s ability to improve hair quality
and quantity, and supplementation may be beneficial for certain
patients. It is well known that chronic anticonvulsant therapy with
valproic acid can result in a diffuse, nonscarring alopecia.’ 121314
Valproic acid is a well-established treatment for a wide vari-
ety of neurological and psychiatric disorders including various
types of seizures and mood disorders." The pathophysiology
underlying the alopecia is thought to be related to an acquired
biotin deficiency (both relative and absolute) and this has been
corroborated in both animal and human studies.”*'?'31817 |n g
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recently published animal study, alopecia from valproic acid was
reversed with biotin supplementation.’ In this study, rats were
randomly divided into 4 groups: control, valproic acid (600mg/
kd/day) without biotin, valproic acid with biotin supplemented
at 6mg/kg/day and valproic acid with biotin supplemented at
0.6mg/kg/day. Alopecia was seen in 40% of the valproic acid
group without biotin supplementation, but only 13.3% in either
of the biotin supplemented groups. ' Serum biotin levels in the
valproic acid only group were significantly lower than levels
seen in the control group, indicating that valproic acid decreases
biotin levels, and there were significant decreases in the levels
of serum and liver tissue-biotinidase in all of the study groups
compared with the control group.™

Another recently published study investigated serum concentra-
tions of biotin and biotinidase activity in 20 children treated with
valproic acid and compared them to age and sex matched con-
trols. Hair loss was observed in 3 patients treated with valproic
acid and the alopecia disappeared in all 3 patients after oral ad-
ministration of biotin for 3 months at 10 mg/day."? Surprisingly,
the authors found no significant differences in the serum levels
of biotin and biotinidase activity between patients taking valproic
acid and the control group.” Though apparently conflicting with
previous animal studies, serum biotin level measurements in
human subjects are notoriously unreliable," and that measure-
ment of urinary excretion of biotin and its metabolites are a better
predictor of deficiency or excess. ' In another study, the mean
biotinidase activity was assessed in 32 pediatric patients treated
with valproic acid and found to be decreased in the first three
months of valproic acid use, with a gradual return to baseline af-
ter 6 months.'® Similarly, in a different study involving 75 pediatric

FIGURE 1. Numbers on trend graph represent relative search interest as trended over years. Keyword interest is relative to the highest point on

the chart, defined as “100".7

Interest over time
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patients treated with valproic acid, biotinidase activity was found
to be significantly reduced as compared with controls (P<0.001).
7 A strong inverse correlation was observed between biotinidase
enzyme activity and serum valproic acid levels with the activity
of the enzyme."” In subjects treated with valproic acid, 18% dem-
onstrated alopecia, which was once again improved with biotin
supplementation at a dose of 10 mg/day.” The findings above sug-
gest that valproic acid may cause alopecia through an acquired
deficiency in biotin secondary to a reduction in biotinidase activ-
ity, which may account for the utility of biotin therapy in reversing
this type of medication-induced alopecia.

Biotin supplementation has also been shown to improve hair
quality in patients with uncombable hair syndrome.®'¥2'" Un-
combable hair syndrome, a rare autosomal dominant condition
with incomplete penetrance, is characterized by dry, frizzy, un-
ruly straw-colored or silvery blond hair that is extremely difficult
to manage. %'® Although difficult to quantify, there have been
several reports demonstrating the efficacy of biotin supple-
mentation on improving hair quality and growth rate in these
subset of patients.’®?' In one notable study, oral biotin supple-
mentation at 0.9mg/day (given as 0.3 mg three times a day),
produced significant improvement in hair strength, combability
and growth rate after 4 months.™

Apart from the aforementioned conditions including: 1) medica-
tion-induced alopecia (namely valproic acid) and 2) uncombable
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hair syndrome, there is no scientific evidence validating biotin’s
clinical efficacy in the improvement of hair quality or quantity.
Given the above, its use is not routinely recommended.”

The Infatuation With Biotin

The U.S. nutritional supplement industry is estimated to be
worth a staggering $35 billion in 2016, and the global nutritional
supplement industry is estimated to be worth an astronomical
$104 billion dollars.??? Loosely defined as “Vitamins, Minerals
and Supplements’ this broad category, in which biotin supple-
ments are included, is a leading global economic consumer
market retail industry. Despite the clear lack of scientific evi-
dence supporting biotin’s use for hair growth or improvement
in hair quality, its growing popularity in society is remarkable.
From articles such as The Vitamin My Hairdresser Suggested
I Try. And, Wow;, He Was Totally Right*;and Two Easy Ways to
Get Longer, Stronger, Shinier Hair in Time for Your Wedding
% to so-called “expert advice” touting its use based on popu-
larity by current-day supermodels;? biotin's glamorization in
popular media, particularly within high-end fashion and beauty
magazines, has garnered the attention of many, despite it's
questionable track-record of efficacy.

Utilizing search engine optimization analytics, we investigated
biotin’s popularity based on keyword volumes searched on the
popular search engine Google. (Figures 1-2). We investigated
both the relative interest over time and the global geographic

FIGURE 2. Numbers on regional map represent search volume relative to the highest point on the map , defined as 100. Unsurprisingly, the

United States had the highest search interest for “biotin” + “hair”.%
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FIGURE 3. The graph above depicts the average number of keyword searches per day for “biotin” + “hair” performed through the Google.com
domain. This does not include other search engines such as Bing, or Yahoo. On average, the combination of “biotin” + “hair” is searched over

1100 times a day on Google alone.?
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distribution of keyword interest for the keywords “biotin” +
hair” (inclusive) that were searched on Google. In addition, we
looked at absolute keyword search volumes for “biotin” + “hair”
searched through the Google domain (Figure 3). The results are
impressive; there was a clearly-defined progressive increase in
search interest for “biotin” + “hair” searched on Google each
consecutive year for nearly a decade, which dates back almost
as far as when data first started to be recorded (Figure 1). Unsur-
prisingly, the United States also had the highest search interest
for “biotin” + “hair” when analyzed based on global geograph-
ic search interest distribution (Figure 2). In terms of absolute
keyword search volumes, we surveyed an average one week
sampling of the average number of keyword searches per day
for “biotin” + “hair” performed through the Google.com domain
alone; this did not include other search engines such as Bing,
or Yahoo. On average, the combination of “biotin” + “hair” is
searched over 1,100 times a day on Google alone.

What does this all mean? It signifies that societal infatuation
with biotin supplementation is not only propagated by its
glamorization in popular media, its popularity is vastly dispro-
portionate to the scant clinical evidence supporting its efficacy

in hair improvement. In other words, biotin supplements are
© 2017-Journal of Drugs in Dermatology. All Rights Reserved.
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quite “in vogue’; without there being any significant convincing
data to be so.

To Support or To Refute?

The analyses presented above illustrate the unmistakable
discord between societal popularity and scientific evidence; in-
fatuation with biotin supplementation is not only propagated
by its glamorization in media, its popularity is vastly dispropor-
tionate to the scant clinical evidence supporting its efficacy in
hair improvement. The authors do not recommend the routine
use of biotin supplementation until randomized clinical trials
for hair loss demonstrate its efficacy. Clinical trials investigat-
ing biotin’s efficacy for the treatment of the most common
forms of hair loss such as pattern hair loss (PHL) and chronic
telogen effluvium (CTE) of unknown etiology should be per-
formed before any recommendation can be made. In addition,
it is unlikely that immune-mediated hair loss such as alopecia
areata or cicatrical alopecias would benefit from biotin supple-
mentation. It may be argued that biotin is relatively benign and
fairly inexpensive, therefore, “why not recommend it anyway”?
However, as physicians, evidence-based practice is paramount,
and recommendations should be based on sound scientific
data. Although this paper outlines rare circumstances where
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