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Abstract
Background: Alopecia Areata (AA) is the first reported hair
scalp disorder in children, with an onset mean age of 7.5
years. Potent topical corticosteroids are considered the
first-line therapy with systemic glucocorticoids
recommended only as a temporary measure in patchy AA in
the active phase. Also, the efficacy of Janus kinase (JAK)
inhibitors and Low-Level Light Therapy (LLLT) and platelet-
rich plasma (PRP) has been reported. More recently,
bioactive peptides mimicking growth factors of PRP have
been suggested as a valid therapeutic option to overcome
the limitations of autologous PRP.

Methods: 40 children affected by AA celsi of both sex, aged
between 5–16 years, were enrolled. The study was in the
form of a randomized double-blinded 2 parallel group. SALT
(Severity of Alopecia Tool) was assessed after 2 and 3
months of treatment with TR-PRP plus-Celsi (Group I) and
Placebo (Group II), respectively.

Results: A significant (p<0.0001) change in baseline SALT
score was reported in Group I after two months of
treatment (58.09%± 2.48) and a further improvement was
reported at the end of treatment (T2, 3 months) (64.95±
4.54, p<0.0001). No significant changes are reported for
Group II, either at T1 and T2 (28.09%± 3.56 and 29.19%±
4.05, respectively).

Conclusions: The present study represents further clinical
proof of the possibility to use a topical formulation
containing bioactive peptides mimicking growth factors in
PRP as a valid therapeutic approach in subjects affected by
AA celsi, in the pediatric population.
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Background
Alopecia Areata (AA) is a non-scarring autoimmune chronic

inflammatory disorder [1] that involves a T-cell autoimmune-
mediated attack on the hair follicle. AA typical manifestations

are patches of non-scarring alopecia on the scalp and,
eventually, the entire body of the patient's affected by AA. The
first description of AA was reported by Cornelius Celsus in AD
14-37 as 'area celsi'. It was Sauvages who first coined the term
Alopecia Areata (AA) in the XVIII century [2]. AA’s lifetime risk
has been estimated to be 1.7% [3]. The mean age of AA onset in
the adult is 30.75 years [4] with 82.6%–88% of patients
experiencing the first onset by age 40 years [5-7].

In children, AA is the first reported hair scalp disorder [8,9]
with an onset mean age of 7.5 years [4] and a positive family
history recorded in 12% of cases [10].

Recent studies reported an incidence of 1-2% in individuals
younger than 2 years and of 21-24% under 16 years of age.

Several systemic and cutaneous comorbidities have been
reported     for     AA     in    children    including    among      others
asthma, atopic dermatitis, psoriasis, down syndrome (Table 1).

Table1: Prevalence of comorbidities in Alopecia Areata.

COMORBIDITIES

Systemics Dermatological disease

Prevalence % Prevalence %

Asthma12 20.7 Atopic
dermatitis12

32,7

Hey fever12 20.0 Vitiligo12 1.5

Allergies12 14.2 Psoriasis12 1.5

Hashimoto
thyroiditis12

1.4 Raynaud 0.2

Hypothyroidism1
2

1.4 Urticaria12 4.7

IBS12 0.4

Diabetes
mellitus type 112

0.3

Juvenile
arthritis12

0.2

Rheumatoid
arthritis12

0.2
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Ulcerative
colitis12

0.1

Crohn’s
disease12

0.06

Celiac
disease14

41.7

Down
syndrome15

9%

Food allergies16 2.79 (OR)*

Potent topical corticosteroids are considered the first-line
therapy,      in       children     adding,     eventually   minoxidil   5%.
Anthralin a topical drug historically used for psoriasis therapy is
recommended in children who are too young (1-3 years) to be
treated   with    topical   steroids.   Clinicians   are  more  likely  to
use topical corticosteroids than intralesional treatment in
children, as topical treatments are better tolerated.

Also, the efficacy of Janus kinase (JAK) inhibitors, a relatively
new class of biologic agents has been investigated in two small
case    series     in     the       pediatric population                     .No significant
adverse effects were reported in either study but further studies
are advisable on the safety and efficacy of therapeutic options.
Systemic glucocorticoids are recommended only as a temporary
measure in patchy AA (less than 50% of scalp hair loss) in the
active phase.

Recently, also the efficacy of Low-Level Light Therapy (LLLT)
has been reported with a 60% response rate in children.

Another proposed treatment is the use of platelet-rich plasma
(PRP)      although presenting some limitations regarding
the standardized concentration of platelets, variation in
manufacturing, and, most important, legislative issues. Thanks
to the advent of modern biotechnology are nowadays possible
to obtain bioactive peptides able to mimic PRP constituents,
mainly growth factors, with the same efficacy as autologous PRP.

Bioactive  peptides  ar e   sa f e f or  use  and c an  be  easily
included in a topical formulation for dermatological purposes in
children.

Recent evidence also highlighted the implication of microbial
dysbiosis   in   the   pathogenesis    of   AA,    opening    to     novel
therapeutic approaches using prebiotics, probiotics, and their
metabolites, the so-called “postbiotics”.

The present work investigated the efficacy of a gel mimicking
autologous PRP with the addition of postbiotics for the
treatment of AA celsi in children.

Methods
40 subjects affected by AA celsi of both sexes, aged between

5–16 years, were enrolled in the present study which was set in
the form of a randomized double-blinded 2 parallel group.

All subjects were evaluated at the RS Dermatologic Clinic,
Milan, Italy after their parents signed informed consent.

Inclusion and exclusion criteria were reported in Table 2.

Table2: Inclusion/exclusion criteria.

Inclusion criteria Exclusion criteria

Male and Female 5-16 years old Known sensitivity to any compound of
the Investigational product.

Suffering with AA between 1 to 3
years

Serious intercurrent infection or
another active disease up to three
months before study entry.

AA with a SALT (Severity of Alopecia
Tool) score from S2 to S5

History of concurrent malignancy

Persistent patches for at least one
year and not responsive to therapy (to
be considered chronic and resistant)

Significant psycho-social or
psychiatric disorders that may impair
the subject’s ability to meet the study
requirements

Subjects no responsive to other
previous treatments, either systemic
and topical and phototherapy

Significant concurrent medical
disorders that may impair the
subject’s ability to participate over the
whole one year of the study

Subjects accepting to follow the
instruction received by the
investigator and disposable and able
to return to the study center at the
established times

Any other medical condition which in
the Investigator’s opinion would
prevent the subject from participating
in the study

Subjects accepting to not receive any
drugs/cosmetics treatment able to
interfere with the study results

The last treatment was at least 1 year
before.

No participation in a similar study
actually or during the previous 6
months

Subjects for which the informed
consent form has been signed

A detailed anamnesis was obtained from the patient, if
possible, and from the parents following by a complete
examination of AA manifestations. Differential diagnosis with
trichotillomania, tinea capitis, and telogen effluvium was done
for   all   enrolled   subjects   also   using   a  Dermatoscope  with a
100x polarized magnification (Molemax HD, DermaInstrument,
Vienna, Austria) with Molemax integrated software. All enrolled
subjects reported the presence of yellow dots and exclamation
mark hairs. In some subjects, the diagnosis was validated by
histopathological analysis, when the clinical analysis was not
enough to have a sure diagnosis.

Once enrolled, subjects were randomly assigned to the study
product (TRM-PRP C1) group (Group I) or Placebo group (Group
II) and asked to apply about 2mL of gel/die (application time at
least 5 h) for 3 months.

TRM-PRP    C1    was   prepared   as   described   previously and
contains among others, biomimetic peptides (Copper
Tripeptide-1, Octapeptide-2, Oligopeptide-20, Acetyl
Decapeptide-3), Plantaricin A and Lactobacillus kunkei Bee Bread
postbiotic ferment as postbiotics together with an herbal extract
(Tropaeolum majus Flower/Leaf/Stem Extract) as follicle
oxygenation booster.

The study included three different visits: Baseline Visit (T0),
after two months of treatment (T1, 60 days), and after three
months, at the end of treatment (T2, 90 days).
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AA severity grade was assessed by SALT (Severity of Alopecia
Tool) score, according to the guidelines of the National Alopecia
Areata Foundation   : S0   no   hair   loss;  S1<25%   hair  loss;  S2
25%–49% hair loss; S3 50%–74% hair loss; S4 75%–99% hair loss;
and S5 100% hair loss. The change in SALT score to baseline was
used as a measure of the efficacy of the treatment and
calculated as follows: 100X (Baseline SALT score-SALT score at T1
or T2)/Baseline SALT score. Hair regrowth (%) was calculated
according to a 6-degree scale as reported in Table 3. A two-
sample Student’s t-test was used for statistical analysis. p-values
less than 0.05 were considered clinically significant.

Table3: % of Hair regrowth versus Baseline.

% of Hair regrowth Description

A0 no change or further loss of hairs

A1 1–24% regrowth

A2 25%–49% hair regrowth

A3 50%–74% hair regrowth

A4 75%–99% hair regrowth

A5 100% hair regrowth

The study was approved by the Ethical Independent
Committee for Clinical, not pharmacological investigation in
Genoa (Italy) in March 2018 under the reference number Rif.
2016/04 and further amendment Rif.2018/03. The study was
also following the ethical standards of the 1964 Declaration of
Helsinki.

Results
Forty children (Table 4) suffering from AA (S2-S5) were finally

enrolled in the study.

Table4: Baseline demographic characteristics of randomized
subjects.

Demographic GROUP I GROUP II

N= 20 N= 20

Male (n, %) 9.00 (45.00%) 7 (35.00%)

Female (n, %) 11.00 (55.00%) 13.00 (65.00%)

Age (y, mean ± DS) 11.5 ± 3.46 12.01 ± 4.12

Group I (Active) and Group II (Placebo) showed similar
demographic characteristics.

The following scalp areas were used for the calculation of the
percentage of hair loss to the baseline: vertex, right profile, left
profile, occipital area).

Results to baseline at 2 (T1) and 3 months (T2) of treatment
are reported in Table 5.

Table 5: SALT (Severity of Alopecia Tool) score in Group I and
Group II.

Percenta
ge

After 2
months

After 3
months

Statistical analysis

changes
in
baseline
SALT
score

of
treatmen
t (T1)

of
treatmen
t (T2)

T0 vs T1 T0 vs T2 T1 vs T2

Group I 58.09±
2.48

64.95±
4.54

<0.0001 <0.0001 <0.0001

Group II 28.09±
3.56

29.19±
4.05

0.097 0.814 1.003

A significant (p<0.0001) change in baseline SALT score was
reported in Group I after two months of treatment (58.09%±
2.48) and a further improvement was reported at the end of
treatment (T2, 3 months) (64.95± 4.54, p<0.0001). No significant
changes are reported for Group II, either at T1 and T2 (28.09%±
3.56 and 29.19%± 4.05, respectively).

The percentage of hair regrowth in Group I and II is reported
in Table 5. The percentage of hair regrowth in Group I and II is
reported in Table 6. A complete regression (A5 grade) was found
in 40.0% of treated subjects (Table 5). A partial regression (A2-
A4) was reported in 35% of subjects of Group I. Only 10% of
subjects in Group I reported no response at all (Table 5). Only 5%
of the population of Group II reported a complete regression
(Table 5).

Subjects from both Group I and Group II reported no adverse
effects and good compliance with the tested products. Figure 1
reported an explicative dermoscopic image before (T0) and at
the end of the treatment.

Figure1: Digital photography (A) T0 baseline, (B) T2, 3 months.

Table6: Hair regrowth (%) in Group I and II.

Overall improvement Group I Group II

A0 (no hair regrowth) 2 16

A1 (1-24%) 3 1

A2 (25-49%) 2 0

A3 (50-74%) 2 1

A4 (75-99%) 3 1
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A5 (100%) 8 1

Discussion
In   the   panorama  of  treatment  currently  available  for  AA,

PRP   represents   a   valid   and   well-tolerated    approach.  In  a
first  pilot   s tudy   published  in 2013 , we investigated for the
first time the effects of autologous PRP in subjects affected by
AA. To reduce the bias of spontaneous regression the study was
set in the form of a half-head study. This study suggested, for the
first time, that PRP may serve as a safe and effective treatment
option in AA, and calls for more extensive controlled studies
with this method.

PRP efficacy in hair growth diseases depends on the ability of
GFs it contains. They act by stimulating the differentiation of
stem cells by the upregulation of β-catenin in the bulge region of
the  hair  follicle   and   prolonging   the  anagen   phase   through
the stimulation of fibroblast growth factor-7 (FGF-7).

To overcome the limitations  of  autolog ous  PRP,  a   lar g e
number of biomimetic peptides have been developed. This short
aminoacidic chain (10–15 aa) acts similarly to natural growth
factors by mimicking their structure or activity or both.

Therefore they possess higher stability and specificity and are
less expensive. Not least they can be easily included in a topical
formulation. For these reasons, they revealed their usefulness in
many applications  ranging from skin rejuvenation             to
wound-healing, and hair growth.

Beyond      its      clinically        proven effectiveness , some
limitations are related to the use of autologous PRP. In this view,
cosmeceutical products containing bioactive peptides mimicking
human growth factors of PRP could represent a valid therapeutic
approach, as previously reported in the adult population
affected by AA.

In the present study, we reported the efficacy of a topical
mimicking PRP enriched with postbiotics in Alopecia areata in
pediatric patients. Several treatment options are available for
AA, but each individual can respond differently to the drug and
the   disease.  In   some   severe   cases  of   AA,   the  response to
any drug could depend  on age at the start of onset,  age,  family.
history, and other clinical conditions that could be associated
In     particular    treatment     options    for    children    are    very
limited given the adverse effects they could generate. Drugs
with minor adverse effects are usually prescribed, considering
also that the majority of the cases in this age group are of
spontaneous  remission.  Most  in  general,  the  course  of AA  in
both children and adults is unpredictable. Therefore,
psychological management is not simple since hair loss in
children and adults has important psychological implications not
only in AA subjects but also on their families generating low self-
esteem, anxiety, depression, and negative effects on their
quality    of    life.    In     particular    in    children,    such    effects
could   impact   their   growth    and    development.   Hence    the
need for useful and adequate therapies with reduced side
effects.

Forty subjects were enrolled in the present study and a
significant improvement of both SALT score and hair regrowth
was recoded in subjects treated with the active product (TRM-
PRP C1) compared to placebo. The efficacy of the treatment
must be attributed, primarily, to the activity of bioactive
peptides contained in TRM-PRP C1 (Table 6) which is mainly
related   to   the    stimulation  of   stem   cells   in  the  hair follicle,
the   synthesis   of   collagen   and   glycosaminoglycans,   and their
antimicrobial activity.

Taking into account the recent evidence about the
involvement of microbiome in scalp diseases, including AA
TRM-PRP    C1    is     also     enriched     with     two     postbiotics: 
Plantaricin A (PlnA) and Lactobacillus kunkei Bee Bread
postbiotic ferment (Bee Bread), respectively. Many advantages
are related to the use of this new class of molecules. First of all,
they possess a strong ability to interact with resident microbiota
which is reported to be higher than that exerted by probiotics.
They    also    have    a      greater absorption, distribution, and
extraction potential than probiotics and are easier to be
included   in   the   topical     formulation.   Not   least    they    are 
safe   for   use.   Both   Pln A   and   Bee   Bread   are   obtained  by
lactic acid bacteria fermentation. The first one is a pheromone
peptide    with   antimicrobial,  antioxidant  and   wound- healing
activity   and    is positively sensed  by epithelial cells in which
can    induce      proliferation,     migration,    and   differentiation. .
Bee Bread is the fermented end product of bee-collected pollen
with    a    strong  immunomodulatory   and   antioxidant  activity. 
Acting as postbiotics both actives have the capability of strictly
interact with the resident microbiota of the host which results
also in the modulation of the pathways network both of the
microbiota and the host.

The efficacy of the treatment might also be attributed to the
oxygenating potential of TRM-PRP C1 exerted by Tropaeolum
majus   Flower/Leaf/Stem Extract.  Indeed,    a   role   of   hypoxia
on hair follicle growth has been hypothesized also confirmed by
microbiome      analysis.     Taking       together      these      results
encourage the use of the topical product, TRM-PRP C1 as a non-
side effect and valid therapeutic option in children with AA.

Conclusions
The present study represents further clinical proof of the

possibility to use a topical formulation containing bioactive
peptides mimicking growth factors in PRP as a valid therapeutic
approach in subjects affected by AA celsi, also in the pediatric
population. The efficacy of the studied product has also to be
linked to the role of microbial dysbiosis in hair growth disease,
especially AA given the modulation that postbiotics contained in
TRM-PRP C1can exert on skin resident microflora.

References
1. Strazzulla LC, Wang EHC, Avila L, Lo Sicco K, Brinster N, Christiano

AM et al. Alopecia areata: Disease characteristics, clinical
evaluation, and new perspectives on pathogenesis. J Am Acad
Dermatol. 2018; 78: 1–12.

2. Mitchell AJ, Krull EA. Alopecia areata: Pathogenesis and
treatment. J Am Acad Dermatol. 1984; 11: 763–775.

Clinical Pediatric Dermatology
ISSN 2472-0143 Vol.7 No.4:9594

2021

4 This article is available from: https://clinical-pediatrics-dermatology.imedpub.com

https://clinical-pediatrics-dermatology.imedpub.com
https://pubmed.ncbi.nlm.nih.gov/29241771/
https://pubmed.ncbi.nlm.nih.gov/6210311/


3. Dainichi T, Kabashima K. Alopecia areata: What's new in
epidemiology, pathogenesis, diagnosis, and therapeutic options? J
Dermatol Sci. 2017.

4. Villasante Fricke AC, Miteva M. Epidemiology and burden of
alopecia areata: a systematic review. Clin Cosmet Investig
Dermatol. 2015; 8: 397–403.

5. Sharma VK, Dawn G, Kumar B. Profile of alopecia areata in
Northern India. Int J Dermatol. 1996; 35(1): 22–27.

6. Tan E, Tay YK, Goh CL, Chin Giam Y. The pattern and profile of
alopecia areata in Singapore – a study of 219 Asians. Int J
Dermatol. 2002; 41(11): 748–753.

7. Yang S, Yang J, Liu JB, et al. The genetic epidemiology of alopecia
areata in China. Br J Dermatol. 2004; 151(1): 16–23.

8. Lee HH, Gwillim E, Patel KR, Hua T, Rastogi S, Ibler E, Silverberg JI.
Epidemiology of alopecia areata, ophiasis, totalis, and universalis:
A systematic review and meta–analysis. J Am Acad Dermatol.
2020; 82(3): 675–682.

9. Caldwell CC, Saikaly SK, Dellavalle RP, Solomon JA. Prevalence of
pediatric alopecia areata among 572,617 dermatology patients. J
Am Acad Dermatol. 2017 Nov; 77(5): 980–981.

10. Nanda A, Al–Fouzan AS, Al–Hasawi F. Alopecia areata in children: a
clinical profile. Pediatr Dermatol. 2002; 19(6): 482–485.

 

Clinical Pediatric Dermatology
ISSN 2472-0143 Vol.7 No.4:9594

2021

© Copyright iMedPub 5

https://pubmed.ncbi.nlm.nih.gov/27765435/
https://pubmed.ncbi.nlm.nih.gov/26244028/
https://pubmed.ncbi.nlm.nih.gov/8838924/
https://pubmed.ncbi.nlm.nih.gov/12452996/

	Contents
	Efficacy of a Topical Mimicking Platelet-Rich-Plasma (PRP) Enriched with Postbiotics versus Placebo in Alopecia Area Celsi– A Clinical Study in Pediatric Patients
	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusions
	References




