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Purpose: Telogen effluvium (TE) is defined as a diffuse hair loss characterized by shortening
of the anagen phase and precipitation of the telogen phase, with a consequent reduction of total
hair volume. Nutritional supplementation is indicated under conditions in which TE is related
to dietary disorders. The aim of this clinical study was to compare the efficacy of two different
supplements in monotherapy for TE.

Patients and methods: Female adult patients were randomized to receive two oral nutritional
supplements (group 1: a supplement composed of zinc, biotin, iron, vitamins A, C, E, and B
complex, folic acid, magnesium, and amino acids of keratin and collagen and group 2: calcium
pantothenate cystine, thiamine nitrate, medicinal yeast, keratin, and aminobenzoic acid) to treat
hair loss for 180 days. They were evaluated clinically and by digital trichoscopy.

Results: Clinical evaluation showed significant clinical improvement (P<0.05) for the evaluated
parameters: hair loss, hair volume, density of hair (scalp cover), hair shine, hair strength, in 180
days. At 90 days evaluation, group 1 showed significant improvement for all parameters, while
group 2 did not show any significant improvement for hair shine and hair strength. In the digital
trichoscopy, there was a significant improvement only in group 1 (11.09%x7.76%) after 180 days.
Conclusion: In idiopathic TE, the nutritional component should be suspected; the supplementa-
tion of an association of nutrients in recommended daily intake can lead to significant improve-
ment of the condition from the first trimester of use. The use of an association with proven efficacy
and a safety profile and posologic convenience facilitate its indication and patient adherence.
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Introduction

Telogen effluvium (TE) is defined as diffuse hair loss characterized by shortening of
the anagen phase and precipitation of the telogen phase, with consequent reduction
of the total hair volume.!

Its importance is related to its high occurrence in females, being the most common
cause of alopecia in this group of patients.

This change in hair cycle is related to various causes, and its severity is related to
the time of exposure and severity of the causal factor. In addition, individual predis-
position may also be an aggravating factor.’?

Nutritional factor is one among the most described causes of this condition. In
addition to proper nutritional diseases with hair repercussions, such as iron deficiency
anemia or enteropathic acrodermatitis, malnutrition itself can lead to TE.*

Nutritional supplementation is indicated under conditions in which TE is related to
dietary disorders, such as malabsorption, diets for weight loss, etc. Other etiological

submit your manuscript
Dove

http:

Clinical, Cosmetic and Investigational Dermatology 2018:11 431436 431
© 2018 Sant’Anna Addor et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

TACTM php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

Sant’Anna Addor et al

Dove

factors, such as childbirth, systemic diseases, can occur with
deficits of certain nutrients, leading to worsening alopecia.’

As compounds with nutrients are always used as coadju-
vants, their true role is difficult to prove. Monotherapy studies
are scarce in the literature, especially comparative ones.*®

Eximia Fortalize Kera D® (vitamins A, C, E, D, B [B1,
B2, B3, B5, B6, B7 biotin, folic acid, and B12], zinc, iron,
magnesium, and essential and nonessential amino acids) is a
nutritional supplement with involved in keratin and collagen
synthesis (Farmoquimica S.A, Rio de Janeiro, Brazil); these
nutrients are somehow important in keratinogenesis and hair
cycle maintenance, including dermal papillae integrity.

Pantogar® (Keratin, Cystine, Paraminobenzoic acid,
Medical yeast, Thiamine nitrate, Calcium pantothenate) is
one of the most traditional and studied supplements indi-
cated in hair loss, composed of some nutrients and chemical
ingredients, being indicated for hair growth, hair and nail
resistance, and hair loss.

In the present study, these two formulations available in
the Brazilian market with different nutrient associations were
comparatively evaluated in patients with idiopathic TE in a
blind, randomized clinical trial.

Purpose

The purpose of this study was to investigate the effect of a
nutritional supplement (Eximia Fortalize Kera D®) on the
improvement of signs and symptoms of TE in relation to an
oral drug used for the same purpose, through clinical evalu-
ation and by digital trichoscopy (FotoFinder Dermoscope;
FotoFinder Systems GmbH, Bad Birnbach, Germany), to
evaluate hair density.

Ethical aspects

The present study was approved by an independent ethics
committee of the Sdo Francisco University (em 08/28/2015,
CAAE: 48395415.4.0000.5514, advice 1.204.879; http://
aplicacao.saude.gov.br/plataformabrasil/login.jsf). All volun-

teers received detailed explanation of the study and provided
written informed consent for participation in the study.

Patients and methods

The study protocol was initiated on September 26, 2016, and
ended on September 4, 2017, at a private clinical research
laboratory (Medcin Pesquisa, Sao Paulo, Brazil).

This was a prospective, comparative, randomized, blind
study. A total of 199 female participants were screened; 120
participants aged between 18 and 60 years with TE for 26
months were further selected, and clinically and instrumen-

tally evaluated by a digital phototrichogram, with a proportion
of telogen hairs over 20%, and digital trichoscopy, discarding
other causes of alopecia.

Besides the diagnostic procedures, all the patients agreed
to avoid performing hair procedures throughout the study;
they also had normal levels of androgenic and thyroid hor-
mones; iron deficiency anemia was excluded. Blood count,
ferritin, dehydroepiandrosterone sulfate, dihydrotestosterone,
free testosterone, thyroxine, and thyroid-stimulating hormone
tests were performed in all patients. Noninclusion criteria
were androgenetic alopecia, alopecia areata, pregnancy risk,
lactation, other alopecias, use of hormones, nonhormonal
anti-inflammatory drugs, and corticosteroids for up to
4 weeks before inclusion, or immunosuppressants 3 months
before inclusion, use of androgenic contraceptives, active
systemic or cutaneous pathologies, as well as hair esthetic
treatments and procedures for up to 4 weeks before the study.

All the patients included were evaluated clinically with a
4-point scale (where 0 represented the absence of an indication
and 3 referred to an intense and the worst indication) about
hair loss, hair volume (hair diameter), density of hair (scalp
cover), and hair quality, whose parameters were flexibility, ten-
sile strength, tip breakage, hair shine, and hair strength. They
also answered a 4-point scale questionnaire (where 0 denoted
the absence of an indication and 3 referred to an intense and
the worst sign) about hair loss, hair shine, and hair strength.

Once included, the patients were randomized in two
treatment groups:

e Group 1: 60 participants used the tested product (Eximia
Fortalize Kera D®), composed of zinc, biotin, iron, vita-
mins A, C, E, and B complex, folic acid, magnesium, and
amino acids of keratin and collagen;

e Group 2: 60 participants used the comparator product,
composed of calcium pantothenate cystine, thiamine
nitrate, medicinal yeast, keratin, and aminobenzoic acid
(Pantogar®).

After data collection, the product was dispensed, and patients
in group 1 were instructed to take one tablet a day for 6
months, and patients in group 2, three tablets a day during
the same period, according to the package instructions.

Participants returned after 45, 135, and 180 days for
adherence evaluation accountability used and usage diary
information; in 90, 13522, and 180 for clinical, subjective,
and instrumental evaluation. All return dates had a tolerance
of 2 days provided in the protocol.

Clinical evaluation investigated the following items, using
a 4-point scale for intense improvement, mild improvement,
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no effect, or worsening: hair loss, hair volume (hair diameter),
density of hair (scalp cover), hair quality, whose evaluated
parameters were flexibility, tensile strength, tip breakage,
hair shine, and hair strength.

Subjective evaluation included the following items, using
a 4-point scale for intense improvement, mild improvement,
no effect, or worsening: hair fall, hair shine, hair strength,
comfort of use in terms of the amount of tablets/capsules
ingested per day, ease of swallowing of tablets/capsules,
residual taste of tablets/capsules.

At all visits, the safety of treatment use was assessed,
and an investigation was conducted on possible adverse
reactions; all adverse events had to be reported immediately
to the research center.

Student’s #-test for matched data was applied to iden-
tify whether the differences between means/medians from
experimental times to continuous variables were statistically
significant. To compare the means/medians of the test product
with the comparator of these variables, Student’s #-test was
used. Comparisons of the experimental times for ordinal
variables were performed using the Wilcoxon test for matched
data and the Mann—Whitney U test was used to compare the
medians of the test product with the comparator product. The
CI considered was 95%.

Results

Ninety-two participants completed the study with valid data.
Some participants did not complete the study due to factors
that were not related to the treatments, reported as loss of
interest/adherence due to the duration of the study, unavail-
ability to attend visits, and unrelated personal reasons. Groups

1 and 2 had 47 and 49 participants, respectively, who were
able to complete the study. No significant differences were
detected between the products for probable or proven and
total adverse events. In group 1, one patient referred mild
nausea; in group 2, two patients referred mild gastrointestinal
signs (dyspepsia and epigastralgia); no treatment interrup-
tion was needed.

Treatment adherence
Both groups adhered to the treatment, with no difference
between them at the end of the treatment (P=0.440).

Clinical evaluation: 90 days

Group 1 showed statistically significant improvements
(P<0.05) for all items evaluated; group 2, treated with the
comparator, presented significant improvements for all
items except hair shine and hair strength, as observed in
Table 1.

Clinical evaluation: 180 days
Both groups presented a statistically significant improvement
for all items evaluated, according to Table 2.

Comparative evaluation between groups
at 90 and 180 days

There was no statistically significant difference (P>0.05)
between treatments in none of the evaluated items after 90
days. After 180 days, group 1 presented statistically signifi-
cant superior results (P<0.05) for the clinical parameters of
hair quality, hair shine, and hair strength compared to group
2 (comparator product).

Table | Percentage of participants with some improvement under items evaluated in both groups after 90 days (n=92)

D90 Hair loss Hair volume Density of hair  Quality of hair  Hair shine Hair strength
1 ] | ] 1 1 1 1 | 1 1 1

Clinical improvement (%) 76.6 60.0 51.0 422 48.9 333 53.1 40.0 36.1 222 404 311

P-value <0.001> <0.00l1* <0.001> 0.003* <0.001= 0.014 <000l> 0.0l6* 0.042*° 0.856 0.008° 0.076

Notes: *Level of significance of 5%. Hypothesis: non-inferiority between treatments.

Abbreviations: |, group treated with Eximia Fortalize Kera D®; Il, group treated with comparator; D90, 90-day evaluation.

Table 2 Percentage of participants with some improvement under items evaluated in both groups after 180 days (n=92)

D180 Hair loss Hair volume Hair density Quality of hair  Hair shine Hair strength

1 ] 1 1 1 | 1 1l 1 1l 1 Il
Clinical improvement (%) 87.2 82.2 59.5 533 59.5 55.5 723 5.1 59.5 40.0 70.2 533
P-value <0.001* <0.001*° <0.001*° <0.001*° <0.001*° <0.001*° <0.001*° <0.001*° <0.001*> 0.005° <0.00l* <0.001°
Notes: *Level of significance of 5%. Hypothesis: non-inferiority between treatments.
Abbreviations: |, group treated with Eximia Fortalize Kera D®; I, group treated with comparator; D180, 180-day evaluation.
Clinical, Cosmetic and Investigational Dermatology 2018:1 | submit your manuscript 433

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Sant’Anna Addor et al

Dove

Evaluation by digital trichoscopy

The instrumental parameter used was hair density, calculated
automatically by the Trichoscale (FotoFinder Systems, Inc.,
Germany) software after scraping and counting the hair, the
results of which are summarized in Table 3.

According to the results obtained in the digital trichos-
copy evaluation, there was no significant difference in the
increase in hair density after 90 days; however, in the 180-day
evaluation, there was a significant increase in the mean hair
density for group 1, of 11.9%.

Subjective evaluation

Both treatments were positively evaluated by the study par-
ticipants, in the comparison between groups, after 90 days
(D90) of use.

There was, however, a statistically significant superiority
(P<0.05) for group 1 in the evaluations for the parameters:
hair strength, residual taste, and convenience of use in terms
of the amount of tablets/capsules ingested per day after 90
days of use, according to Table 4.

At the end of the study, in the 180-day evaluation
(Table 5), the results are similar, except for the convenience
of usage parameter in the amount of tablets/capsules ingested
per day, where the treatment in group 1 again demonstrated
superiority over group 2, with the comparator product, in a
statistically significant fashion.

Discussion

TE is one of the most frequent causes of alopecia in medical
practice, although its prevalence is underestimated, since
there are subclinical cases. Even with factors strongly
associated with its onset, such as systemic conditions and
emotional stress, about one-third of the cases remain without
clear etiology.’

The nutritional impact has received more attention in the
last years, since the cells of the matrix of the hair follicle are
among those of faster division, and therefore, more sensitive
to any nutritional reduction, where iron deficiency is the most
proven, both by its frequency and by its importance, being a
cofactor of DNA synthesis.!°

Table 3 Hair density represented by number of counted hairs in standard area

Initial assessment D90

D180

Mean  235.41+59.99  242.88171.46  232.88166.04 (0.747%)

251.89+86.03 (3.71%)

263.441+89.62 (11.09%) 261.73189.67 (7.76%)

Notes: *Level of significance of 5%. Hypothesis: non-inferiority among treatments.

Abbreviations: |, group treated with Eximia Fortalize Kera D®; II, group treated with comparator; D90, 90-day evaluation; D180, 180-day evaluation.

Table 4 Comparison by Mann—Whitney U test between groups | and 2 in D90 in relation to DO (n=92)

Subjective parameters 1(%) 11 (%) P-value
Hair loss improvement 70.22 77.78 0.109
Hair shine 59.58 53.33 0.330
Hair strength 78.72 57.78 0.022:
Convenience of use in terms of the amount of tablets/capsules ingested per day 91.48 74.34 0.0122
Ease of swallowing of tablets/capsules 82.98 86.67 0.706
Absence of residual taste from tablets/capsules 72.34 40.00 0.001®
Notes: *Level of significance of 5%. Hypothesis: non-inferiority among treatments.

Abbreviations: |, group treated with Eximia Fortalize Kera D®; II, group treated with comparator; D90, 90-day evaluation; DO, initial time.

Table 5 Comparison by Mann—Whitney U test between groups | and 2 at D180 in relation to DO (n=92)

Subjective parameters 1 (%) 11 (%) P-value
Hair loss improvement 82.98 80.00 0.866
Hair shine 76.60 77.78 0.940
Hair strength 80.85 84.44 0.346
Convenience of use in terms of the amount of tablets/capsules ingested per day 93.62 67.78 0.006*
Ease of swallowing of tablets/capsules 85.11 88.89 0.829
Absence of residual taste from tablets/capsules 74.47 66.22 0.214

Notes: *Level of significance of 5%. Hypothesis: non-inferiority among treatments.

Abbreviations: |, group treated with Eximia Fortalize Kera D% 11, group treated with comparator; DO, initial time; D180, 180-day evaluation.
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v Diet plays an important role in TE. Very restrictive diets
with low protein content may lead to reduced matrix synthesis
and precipitate telogen-phase hair loss.!

The results of the present study demonstrate that nutri-
tional supplementation may be beneficial in TE when there
are no associated hormones, even in monotherapy. Both treat-
ments showed positive significant results in the parameters
evaluated in the study.

Some publications have demonstrated that even in normal
levels, micronutrients such as zinc or iron, can be lower in
female pattern hair loss, male pattern hair loss, or TE.!>!?
Probably, reduced levels of other micronutrients play a key
role in TE even though in normal levels.

However, the product evaluated in group 1, Eximia Fortal-
ize Kera D®, in addition to being similar to the comparator,
even offering an association of nutrients in physiological
concentrations, demonstrated superior efficacy over time
compared to group 1, which used the comparator.

In the clinical evaluation (P<0.05), for the clinical
parameters of hair quality, hair shine, and hair strength, the
latter was also perceived earlier by the study participant, in
as early as 90 days of use.

In the trichoscopic evaluation, a higher percentage
increase of hair density was observed over time, being sta-
tistically significant (P<0.05).

In the patient subjective evaluation, better dosage conve-
nience is considered important to the adherence of the patient
to therapy, especially for a longer time.

Also regarding tolerance, the group treated with the
comparator product had dyspeptic symptoms with higher
frequency; although there is no statistical significance, three
patients had symptoms of gastrointestinal discomfort. This
adverse reaction profile is also described for this product in
the product package insert and in the literature.'

The presence of para-aminobenzoic acid (PABA) may
possibly be related to these findings, besides the size of the
tablet and the dosage profile. Oral PABA is related to dys-
peptic reactions in addition to photosensitization.!>!¢

The association of nutrients in physiological concentra-
tions therefore seems to not only equate to associations with
higher concentrations, but can also effectively show superior
results, since it contains ingredients whose participation in
keratinogenesis and pillar cycle are essential.

Even borderline conditions of anemia can have repercus-
sions on TE precipitation, and universal research has not yet
found a recommendation with sufficient evidence; clinical
context (menstrual losses, vegetarian practices, etc) should
also be taken into account.!”

Zinc is involved in the synthesis of proteins and nucleic
acids, having an important role in various metabolic pathways
and cellular functions. Specifically in the pilous follicle,
zinc is a potent inhibitor of pilous follicle regression in an
animal model."

B-complex vitamins, in particular biotin and folic acid,
play a decisive role in the hair cycle. Borderline deficiencies
may be present in patients under restrictive diets for weight
loss, also interfering with the differentiation of epidermal
cells; however, the B-complex vitamins act in synergy, and the
conditions of point deficiency of one of them alone are rare."

The possible benefit of the use of antioxidants in TE is
supported by the associated etiological factors, especially
when there are associated systemic inflammatory processes.

Nutrients with this function should be carefully adminis-
tered, preferably at physiological doses, in order to preserve
redox balance.?

Similarly, the role of vitamin D has been much discussed
in several pathologies, including TE; a study involving 80
women with TE demonstrated significantly lower levels in
relation to the control group, although the mechanism of
action has not yet been established.?!

In TE, the lack of amino acids is also frequent, many of
them being constituents of keratin; a study of 100 patients with
alopecia demonstrated that histidine deficiency was present
in 77.78% of participants with TE, while leucine deficiency,
a branched-chain amino acid, appeared in 98.15% of TE car-
riers. Cysteine deficiency, the main constituent amino acid of
keratin, was present in half of the participants with TE, and
there was no symptomatology of the deficiency except hair
loss itself, in addition to a history suggestive of low ingestion.??

Considering that the constituent amino acids of keratin
are crucial in hair synthesis and may lead to TE, the formu-
lation studied here contains both essential and nonessential
amino acids that make up keratin, including cystine, the main
component of keratin, formed from cysteine.

This study demonstrated that in idiopathic TE, the nutri-
tional component should be suspected; and the supplemen-
tation of an association of nutrients in recommended daily
intake can lead to a significant improvement of the condition
from the first trimester of use. The use of an association with
proven efficacy and a safety profile and posologic conve-
nience facilitate its indication and patient adherence.
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