Nutraceutical compound for the treatment
of telogen effluvium associated with brittle

nails syndrome
Composto nutracéutico no tratamento do efluvio telégeno associado
a sindrome das unhas fracas
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ABSTRACT
Introduction: The use of nutraceutical products in the treatment of chronic telogen efflu-
vium of non-specific cause — associated or not with signs and symptoms of nail plate frailty
— has been proposed in the literature. Supplementation of nutrients and trace elements that
are crucial to follicle’s metabolism seems to be linked to this effect.
Objective: To evaluate the efficacy of a nutraceutical containing vitamins A, C, E and B
complex, folic acid, iron, niacin, biotin, zinc and calcium pantetonate, among others, in the
treatment of telogen efluvium associated with the brittle nails syndrome.
Methods: A clinical, prospective, open and monocentric study was carried out with the
evaluation of 62 volunteers. Clinical evaluation measurements — based on digital phototri-
chogram and imaging — were performed at the baseline, and at 45 and 90 days after the use
of the studied product.
Results: At the end of the study, a statistically significant (p <0.05) reduction of 31.56% in
the number of telogen strands could be observed, coupled with a significant improvement
in clinical parameters related to hair and nails. The instrumental evaluation based on image
analysis showed a 36.63% reduction in nail desquamation, which, although not statistically
significant, has shown benefits in the absolute outcome.
Conclusions: The use of nutraceuticals was proven effective in the treatment of telogen
effluvium associated with the brittle nails syndrome.
Keywords: Alopecia; Dietary supplements; Nails

RESUMO
Introducdo: O uso de produtos nutracéuticos no tratamento do eflivio telégeno crénico de causa ine-
specifica, associado ou ndo a sinais e sintomas de fragilidade da ldmina ungueal, tem sido proposto na
literatura. A suplementagao de nutrientes e oligoelementos essenciais ao metabolismo do_foliculo parece
ser 0 mecanismo relacionado a esse efeito.
Objetivo: Avaliar a eficacia de nutracéutico contendo, entre outros elementos, vitaminas A, C, E,
complexo B, acido fdlico, ferro, niacina, biotina, zinco e pantetonato de calcio, no tratamento do eflitvio
telégeno associado a sindrome das unhas fracas.
Meétodos: Estudo clinico, prospectivo, aberto e unicéntrico, com avaliagao de 62 voluntdrias. Medidas de
avaliagdo clinica, por fototricograma digital e por imagem, foram realizadas na visita inicial, 45 ¢ 90
dias apés o uso do produto estudado.
Resultados: Ao final do estudo, observou-se redugdo estatisticamente significativa (p < 0,05) de
31,56% do nitmero de fios teldgenos, acompanhado de melhora significativa nos pardmetros clinicos
relacionados aos cabelos e as unhas. A avaliagao instrumental por andlise de imagens demonstrou re-
dugdo de 36,63% da descamagdo das unhas, que, embora ndo estatisticamente significativa, demonstrou
beneficios no resultado absoluto.
Conclusdes: O uso de produto nutracéutico demonstrou eficacia no tratamento do efliio telégeno
associado a sindrome das unhas frageis.
Palavras-chave: Alopecia; Suplementos nutricionais; Unhas
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INTRODUCTION

We can define hair disorders as any condition in which
the visible hair coverage does not represent the normal parame-
ters of growth." Normal parameters of hair growth vary accord-
ing to gender, ethnic group, age and/or local culture.'

Diftuse hair loss is a condition as common as challenging
for the dermatologist.” There are numerous causes for the disor-
der, being telogen effluvium (TE) one of the most common.**

TE is an abnormality of hair cycle that results in exces-
sive shedding of telogen hair.** It’s actual incidence is uncertain,
since many cases are sub-clinical.” Common causes of TE in-
clude the use of medications, thyroid disorders and post-partum
period. However, in a large number of cases it is not possible to
find a cause.””

The activity of the hair follicle is cyclical, and scalp hairs
have 10 to 30 cycles throughout life.” In healthy individuals, hair
grows approximately 0.35mm/day.*® Scalp hair density varies,
with most people having between 100.000 and 150.000 hairs.*’
We can shed 40 to 100 hairs on an average day and 200 to 300
hairs when the hair is washed.® Hair growth occurs during the
anagen phase; involution in catagen phase; and rest in telogen
phase.>* Shedding of “dead” hair through the follicle (exoge-
nous phase) occurs at the end of telogen phase of beginning of
anagen.’ At the beginning of each anagen phase, a new hair is
produced.’ On the scalp, 86% of hair is in the anagen phase (that
lasts two to six years) and up to 13% in the telogen phase (that
lasts three to six months).® Catagen phase is transient, lasting
three to six weeks, and 1% of hairs are in this phase.>**

In TE there is a disturbance in the hair cycle, where a
trigger precipitates the simultaneous transition of a large amount
of anagen hairs into telogen hairs, which shed at the same time.*

The main complaint is hair loss.* In view of the shed-
ding, a complete and detailed history should be taken, inquir-
ing about family history, use of medications, previous illnesses,
recent surgeries and restrictive diets.*® We should request a full
blood count, urinalysis, ferritin, thyroid hormones, levels of vita-
min D and other vitamins, according to the history.” Of the an-
cillary diagnostic follow-up methods for TE, the one considered
most appropriate is phototrichogram performed by the device
Trichoscan (TRICHOLOG GmbH, Freiburg, GER).

It 1s a non-invasive method that combines epilumines-
cence microscopy with the analysis of automatic digital imaging
for the study of important hair parameters.”® It can analyze: hair
density (n per cm2), hair shaft diameter (um), growth rate (mm
per day) and anagen/telogen ration.”® It is a very useful option
in cases of diffuse alopecia, when we need to identify and quan-
tify the response to the treatments used.

For the treatment of TE, besides eliminating the cause,
supplementation of substances involved in the production of the
hair shaft is particularly important.” Since the hair is among the
most metabolically active tissues in the human body, stimulation
of the follicular metabolism can increase hair resistance to exter-
nal harmful agents, besides stimulating hair growth.’

Vitamin and mineral supplementation for hair disorders
has been used for a long time and has many reports in the liter-
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ature.”!” Special attention is given to micronutrients, a term that
encompasses trace elements, minerals, vitamins and amino acids.
Since hair shafts are formed by 98% of proteins, it is assumed
that a diet rich in proteins is essential for their health. Indeed,
in nutritional states when there is a deficiency in protein intake,
hair shafts are clearly affected.

The use of vitamins, particularly of the B complex, is
also described and there are many reports in the literature, with
evidences of benefit in hair growth. Thiamine (vitamin B1) de-
ficiency leads to beriberi, and one of the consequences is the
production of fine hair. Vitamin B5 (pantothenic acid) is con-
sidered to be an ingredient that gives strength and flexibility to
hair.” It is suggested that zinc is one of the minerals responsible
for the repercussion of hair fragility, subsequent to changes with
protein deficiency,” being also essential for the growth of an-
nexes (hair and nails) since hair follicles maintain a significant
metabolism with higher demand of nutrients. Biotin, or vita-
min H, is a cofactor for many metabolic enzymes and has been
used successfully for the treatment of animals with hair growth
deficiencies.” Even though the daily recommended dose is still
unknown, there are reports that its supplementation provides
benefits for the treatment of brittle nails and hair loss.’

Different studies evaluated the benefit of the use of vi-
tamin supplementation in the treatment of telogen effluvium,
with positive results.”!

On the other hand, brittle nail syndrome (BNS) is a het-
erogeneous disorder, characterized by increased fragility of the nail
plate. Nearly 20% of the population is affected, women twice as
men.'""" Association between TE and BNS is frequent, and it usu-
ally requires a combined approach from the dermatologist.

Most patients experience brittle nails as a significant cos-
metic problem and a significant number report that these dis-
orders are painful, affect daily activities and can have a negative
impact on professional abilities."-"?

Hydration and delamination of the nail plate can change
according to the seasons and play a significant role in certain
occupations such as housewives, nursing and hairdressers, for
whom repetitive immersion and drying of hands result in con-
traction and expansion of the nail, leading to splitting. In partic-
ular, occupational exposure to chemical products such as thio-
glycolates, cement, solvents, acids, alkalis, anilines, salt and sugar
solution can dissolve intercellular lipids and damage intercellular
adhesion, leading to splitting.'""> Besides, cosmetic products,
particularly nail polish and cuticle removers and procedures such
as excessive use of manicure instruments can cause intercellular
fractures. The interactive trauma of the nails (for example typing,
dial phones, inadequate nail clipping and long duration of nails)
can damage the nail plate and cause fractures.'""

BNS treatment should take into consideration removal
of the causal factors and use of nutraceuticals, that have been
frequently advocated with good results.

This study evaluated the benefits of the use of a nutri-
tional supplement (nutraceutical) for the treatment and TE and
nail fortification.
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METHODS

Objective of the study

The objective of this study was to evaluate in an open,
non-comparative fashion the efficacy and safety of a nutraceu-

tical compound for the treatment of chronic TE associated to
BNS.

Population studied

After approval by the Committee of Ethics in Research
(CER), from May to October 2016, 68 female volunteers, aged
between 18 and 45 years, with the complaint of diffuse and
non-specific hair loss associated to brittle nails were recruited
and included. All volunteers expressed their desire of participat-
ing in the study by signing a consent form before undergoing
any of the procedures envisaged in the clinical protocol.

To assure the eligibility of the volunteers, besides pop-
ulational characteristics they should also present, as a primary
criterion for inclusion, rates of telogen hair on the centropa-
rietal region higher than or equal to 20% determined by pho-
totrichogram and could not meet any of the following criteria:
pregnancy or risk of pregnancy, lactation, presence of alopecia
areata or androgenetic alopecia, signs of specific nail disorders,
history of nutritional deficiencies or hormonal disorders or any
other systemic condition that could affect the hair and nails. No
restrictive diet could have been commenced up to three months
before the study. Hair treatments such as hair straightening and
coloring in the previous three months would also be considered
exclusion criteria.

Methodological procedures

Clinical evaluation

Clinical evaluations were performed in the beginning
(T0), in 45 days after beginning (T'45) and in 90 days after be-
ginning (T90), through a standardized scale to evaluate hair loss,
density (scalp coverage), hair quality (Hexibility, resistance to
traction, tip breakage) and signs of nail fragility (plate splitting,
diagonal splitting, ridges and furrows, longitudinal splitting and
nail plate thinning). A four-point scale was used, where zero rep-
resented absence of abnormality and three maximum abnormal-
ity in each criterion.

Phototrichogram (Trichoscan®)

The evaluation with phototrichogram is non-invasive
and consists in capturing standardized images for the evaluation
of hair growth.

Once the experimental area is defined, the device allows
capturing micro images, with a standardized lens magnification
of 20x of a 2cm diameter area, with the hair shaved. Reading of
the micro image is performed by the software Trichoscan® Fo-
tofinder (TRICHO- LOG GmbH, Freiburg, GER), device that
issues reports with the following information:

Hair density: number of hairs per millimeter square;

Anagen hairs: indicates the percentage of growing hairs;

Telogen hairs: indicates the percentage of shedding hairs.
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Evaluation of ungual desquamation by image

analysis

Nail images were registered using a specific support.
Each image contains nails from the 3, 2" and 4" fingers of both
hands. Only one nail was chosen for the analysis.

Images were captured on the initial visit (before using the
product being investigated) and after 90 days of the study (T90),
from which the software Image Pro Plus® version 6 (Media Cy-
bernetics, Rockville, EUA) analyzed the nail images, quantifying
clear pixels and correlating them with the degree of desquama-
tion.

The software calculated the accumulated histogram of
the image with desquamation. The subsequent step was calcu-
lating the inflection point of the histogram, determined by the
point of tangency of the lines at 45°. All pixels above the inflec-
tion point were considered desquamation areas.

The desquamation percentage was calculated according
to the formula:

% desquamation = 100 * Px / Pt, where:

Px = number of pixels above the inflection point. Pt =
number of total pixels of the image.

Product studied

The nutraceutical product (Tacitd® Cristilia, Itapira, SP,
Brazil) is formed by vitamins A, B complex, C, E, folic acid, iron,
niacin, biotin, zinc, calcium pantothenate, magnesium, selenium
and lutein, among other micronutrients.

Table 1 shows the detailed formulation of the product
studied.

They were provided by the sponsor for the study, 90 cap-
sules by volunteers included in the study.

Each volunteer was instructed to take 1 capsule per day,
during the 90 days of the study.

RESULTS
The age group of the volunteers included was from 19 to
45, with a mean age of 36 years.

TABLE 1: Composition of the product by dosing unit

Ingredient. Concentration %DV
Vitamin A 2000I1U 100
Vitamin E 14.9UlI 100
Folic acid 240mcg 100
Biotin 3omcg 100
Niacinamide 16mg 100
Vitamin B1 1.2mg 100
Vitamin B12 2.4mg 100
Vitamin B2 1.3mg 100
Vitamin B6 1.3mg 100
Vitamin C 45mg 100
Pantothenic acid 5mg 100
Iron 14mg 100
Magnesium 130mg 50
Selenium 34mcg 100
Zinc 7mg 100
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Three volunteers did not return for the final assessment,
what was considered loss to follow up.

Four volunteers had an adverse event during the study,
which was mild and difficult to link to the use of the prod-
uct. Three of these volunteers discontinued and their data were
not considered in the efficacy evaluations. Data of 62 volunteers
were considered population Per Protocol.

Efficacy evaluation

The primary criterion of efficacy was defined as being
the reduction of the percentage of telogen hairs in the phototri-
chogram evaluation with Trichoscan®.

Secondary efficacy criteria were:

Increased percentage of anagen hairs in the phototricho-
gram

Increased hair density in the phototrichogram

Reduction of ungual desquamation by image analysis

Improved clinical parameters for hair evaluation

Improved clinical parameters for nail evaluation

Graph 1 shows the mean evolution of the parameters:
density, anagen and telogen hairs, initial evaluation (D0O) and 90
days after using the product investigated (D90), in the phototri-
chogram.

Table 2 shows the numerical values regarding the varia-
tion in percentage of the parameters evaluated in the phototri-
chogram, as well as statistical analysis performed using the Stu-
dent T test.

Regarding the primary efficacy criterion, we could ob-
serve that there was a statistically significant reduction (p < 0.05)
in 31.56% of telogen hairs after continuous use of the product
for 90 days.

Regarding secondary efficacy criteria evaluated by the
phototrichogram, we observed that there was a 6.74% increase
of hair density and 19.64% increase in anagen hairs, both also
statistically significant (p < 0.05).

In the clinical evaluation and regarding hair loss, we ob-
served a statistically significant improvement in three parameters
evaluated (hair loss, quality and density) at 90 days. In the in-
termediate evaluation (45 days), only the parameter “hair loss”
showed statistically significant improvement.

Table 3 shows the results of the clinical evaluation of pa-
rameters related to hair.

Regarding evaluation of nail desquamation using the im-
aging technique, a 36.63% reduction in median desquamation
values was observed I the sample analyzed, between the initial
and final date (T90).

TABLE 2: Percentage of variation for the experimental dates

Dgo-Do
Parameter % variation P value Conclusion
Density 6.74 0.047 Rejects the hypothesis
Anagen 19.64 <0.001 Rejects the hypothesis
Telogen -31.56 < 0.001 Rejects the hypothesis

* Significance level: 5%
**Hypothesis: there is no difference between the experimental dates

TABLE 3: Comparison test (Student T) of the experimental dates in rela-

tion to the initial visit

Parameter Time  Variation P value Conclusion**

Hair loss D45-Do 54% <0.001 Rejects the hypothesis*
D88-Do 50% <0.001 Rejects the hypothesis*

Densidade D45-Do 17% 0.182 Does not reject the

dos cabelos hypothesis*
D88-Do 27% 0.017 Rejects the hypothesis*

Qualidade D45-Do 8% 0.373 Does not reject the

dos fios hypothesis*
D88-Do 23% 0.005 Rejects the hypothesis*

* Hypothesis: there is no difference between the experimental dates
** Significance level of 5%
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and 9o days after using the
product investigated

Telogen
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Despite the representative values, due to sample disper-
sion, the statistical analysis with Wilcoxon test did not show sig-
nificant differences between the initial and final date (p > 0.05).

However, when we observe the results obtained by the
clinical assessment performed by the medical investigators, we
notice that the improvement was statistically significant (p <
0.05) in all parameters and all experimental dates, as seen in
table 4:

Figures 1 and 2 demonstrate examples of the results
found in two volunteers with phototrichogram and nail pho-
tography, exemplifying how the efficacy criteria were evaluated.

DISCUSSION
Hair loss and brittle nails is a very common complaint in
dermatological practice, many times presented in combination

TABLE 4: Comparison test (Student T) of the experimental dates in rela-

tion to the initial visit

Parameter Time  Variation P value Conclusion**
Nail splitting -  D45-Do 39% <0.001 Rejects the hypothesis*
onychoschizia  pgs8-Do 49%  <0.001 Rejects the hypothesis*
Diagonal D45-Do 69% 0.018  Rejects the hypothesis*
splitting D88-Do 66% 0.036 Rejects the hypothesis*
Ridges and D45-Do 9% 0.034 Rejects the hypothesis*
furrows D88-Do 36% 0.006 Rejects the hypothesis*
Longitudinal D45-Do 65% 0.060 Does not reject the
splitting hypothesis*
D88-Do 87% 0.022  Rejects the hypothesis*
Ungual D45-Do 53% <0.001 Rejects the hypothesis*
splitting and D88-Do 69% <0.001 Rejects the hypothesis*
thinning

* Hypothesis: there is no difference between the experimental dates
** Significance level of 5%

Fase anagena | Fase telégena

iR

Fase telégena

FIGURE 1: Digital
phototrichogram
performed in two
volunteers; top
images correspond
to the initial visits,
bottom images to
final visit; the lateral
scale represents the
ratio of anagen and
telogen hairs
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and resulting in psychological disturbances in the patients,” most
of them young women who are concerned about their cosmetic
appearance.

When specific causes are ruled out, chronic, non-specific
telogen efuvium and brittle nail syndrome can be responsible
for the larger number of cases.””

After ruling out systemic conditions, treatment is manda-
tory. In these cases, oral supplementation with specific nutraceu-
ticals for hair and nails is quite common among dermatologists,
with a positive feedback to the patient.™""

The association of vitamin and micronutrients is the
most adequate choice in these circumstances, promoting resto-
ration of depleted elements due to inappropriate diet that still
has no obvious signs of clinically manifested deficiency.”"”

Nutraceutical compounds especially developed for the
treatment of hair and nails are able to offer doses close to the
dietary reference intakes (DRI) of essential vitamins, micronu-
trients and trace elements for the metabolism of hair and nails.”!

The nutraceutical evaluated in this study has the goal of
providing an adequate intake of these elements, preventing and
treating the first signs of telogen effluvium associated to brittle
nail syndrome.

The results obtained after 90 days of treatment were pos-
itive, demonstrating that the product tested was capable of statis-
tically reducing the percentage of telogen hairs and, in the same
way, increase the percentage of anagen hairs. Reversal of TE is
characterized by this effect, with increased anagen/telogen ratio.
Besides, clinical evaluations followed the same pattern, with sta-
tistically positive results for the three parameters evaluated.

Regarding the treatment for nail fortification, the results
obtained were also positive. The evaluation with image analysis

FIGURE 2: Clinical photographs of the nails of two volunteers in the study;
to the left, initial visit and to the right, final visit

Surg Cosmet Dermatol. Rio de Janeiro v.10 n.1 jan-mar. 2018 p. 53-8.



58 Schalka S, Bombarda PCP, Canale C

demonstrated a 36.63% reduction of desquamation of the nails
evaluated and, even though not statistically significant due to
data dispersion, the absolute result leaves no doubts of the ben-
efit obtained. To confirm this positive action, clinical evaluations
followed, with marked improvement for the items “diagonal
splitting” and “longitudinal splitting”.
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