156

Original
Articles

Authors:
Lina Andrea Gémez'
Valentina Casas Romero 2
William Hernando Merchan
Rubiano 2

! Associate Instructor and Rese-
archer, Grupo de Pesquisa em
Ciéncias Biomédicas (Grincibio
- Research Group in Biomedical
Sciences), Medical School, Uni-
versidade Antonio Narifio (UAN)
- Bogota, Colombia.

2 Medicine undergraduate stu-
dent, Medical School, UAN.

Correspondence:
Lina Andrea Gémez
Cra 3 Este # 47 A-15.Bloco 1
Bogot4, Colombia.
E-mail: lina.gomez@uan.edu.co,
linagomez03@gmail.com

Received on: 10/11/2016
Approved on: 20/05/2017

This study was carried out at the
Universidade Antonio Narifio
(UAN) - Bogota, Colombia.

Financial support: The Vice-
-Dean of Science, Technology
and Innovation (VCTI) of the
Universidade Antonio Narifo
(UAN) has funded the study.
Conflict of interests: None

Surg Cosmet Dermatol 2017;9(2):156-9.

The use of platelet-rich plasma in the
treatment of acne and its scars:

a pilot study

O uso do plasma rico em plaquetas no tratamento da acne e suas

cicatrizes: estudo-piloto

DOI: http://dx.doi.org/10.5935/scd1984-8773.201792932

ABSTRACT

Introduction: Acne is a multifactorial disease where inflammatory lesions usually appear
as papules, pustules and comedones. It is more common in people aged between 11 and
30 years, and occurs in various body sites where there are high concentrations of pilose-
baceous glands. Acne has different classifications and treatments. More recently, platelet
growth factors have been used as an alternative therapy for acne scars.

Objective: The present study is aimed at describing a case of nodule-cystic acne and acne
scars Grades 1,2 and 3b treated with platelet rich plasma and highlighting the effectiveness
of the treatment.

Methods: Platelet rich plasma was applied for three months in the left side of the face of
a patient bearing acne.

Results: In the clinical and photographic evaluations, there was improvement in the skin
appearance and quality, less number of lesions and decrease of pain.

Conclusions: The present study has demonstrated the eftectiveness of platelet rich plasma
as a treatment for acne and resulting scars.
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RESUMO

Introducdo: A acne é doenga multifatorial em que se evidenciam lesées inflamatérias constituidas por:
pépulas, pistulas e comeddes. E mais comum dos 11 aos 30 anos de idade, ocorrendo em vérias regides
do corpo em que ha altas concentragoes de unidades pilossebaceas. A acne tem diferentes classificagdes e
tratamentos. Recentemente, os fatores de crescimento de plaquetas tém sido indicados como terapia alter-
nativa para cicatrizes da acne.

Objetivo: Descrever o caso de paciente com acne nédulo-cistica e cicatrizes de acne graus 1, 2 e 3b
tratado com plasma rico em plaquetas e, ao mesmo tempo, destacar a eficacia do tratamento.
Métodos: Aplicagio de plasma rico em plaquetas durante trés meses no lado esquerdo da face de um
paciente.

Resultados: De acordo com avaliagées clinica e fotogrdfica, houve melhora na aparéncia e qualidade
da pele, observando-se menor niimero de lesdes e diminuigdo de fendmenos dolorosos.

Conclusdes: O presente estudo demonstrou a eficacia do plasma rico em plaquetas como tratamento
para a acne assim como suas cicatrizes.

Palavras-chave: plasma rico em plaquetas; acne vulgar; cicatriz

INTRODUCTION

Acne is a multifactorial disease in which the inflamma-
tory lesions arise in the form of papules, pustules and comedo-
nes. It is most common in people aged between 11 and 30 years,
and can occur in many regions of the body, usually where there
are high concentrations of pilosebaceous units.'*. There are dif-
ferent classification systems that assist in the diagnosis of its seve-
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rity. One of the most relevant is that created by the Latin Ameri-
can Group for the Study of Acne (Glea - Grupo Latino-Americano
para o Estudo da Acne), which uses four classification categories.
The first category regards the patient’s age (it can be neonatal
acne if arising during the first 30 days of life; infant acne, when
it arises between the first month and the second year of life; chil-
dhood acne, if it emerges between two and seven years of age;
pre-adolescence acne if it occurs between eight and 11 years of
age; adolescence acne, if arising between 12 and 24 years of age;
and the adult acne if it occurs after the age of 25. The second
category is based on the predominant type of lesion (comedo-
nian, which can refer to open, closed or both types of lesions;
papulopustular, when the predominant lesions are papules and
pustules; and nodule-cystic, characterized by deep inflammatory
lesions that can leave severe scars or cases that extend to the
cervical region and trunk. The third category classifies the acne
according to its degree of severity (mild, moderate or severe);
while the fourth and last category includes special forms (such as
acne conglobata and fulminans, which share some characteristics
of acne vulgaris, nevertheless present the possibility of systemic
compromise).** Acne's inflammatory lesions lead to permanent
complications, such as scars, which in 95% of the cases are lo-

cated on the face.!'*

These scars, which worsen with age, may
have psychosocial implications that manifest as low self-esteem,
sadness, anger and even embarrassment.®” Epidemiological data
on these acne scars are not very clear, however it is estimated that
they occur in 95% of patients with acne.?

The pathophysiology of scars caused by acne has been
associated with loss or overproduction of collagen due to the
presence of an imbalance in the reorganization phase of the tis-
sue’s architecture, when fibroblasts and keratinocytes produce
enzymes such as metalloproteinases, which are responsible for
the remodeling of damaged tissue. "

Scars can be classified as atrophic or hypertrophic, when
there is loss or overproduction of collagen, respectively. Atrophic
scars are more common and can be sub-classified into icepi-
ck, rolling and box depending on their width, depth and shape.
Another scar classification system is the Goodman and Baron
scale, which can attribute one of four grades to the lesions: 1,7,8
Grade 1 corresponds to the macular disease, in which erythe-
matous macules, which may be hyperpigmented and hypopig-
mented, can be observed; Grade 2 corresponds to a mild degree
of the disease, characterized by atrophic and hypertrophic scars
that are barely visible and easy to conceal with makeup; Grade
3 refers to a moderate degree of the disease, in which atrophic
and hypertrophic scars are more visible and not easily concealed
by makeup, however they become imperceptible with the dis-
tension of the skin; the fourth grade represents the most serious
picture, in which scars can not be easily hidden."

These scars are known as sequelae from acne and can
become permanent and difficult to treat. Its psychosocial impli-
cations are a priority in the treatment of patients with acne."'
There are a variety of treatments, such as chemical dermabrasion,
laser, lipografting and cutaneous filling based treatments. None-
theless, all these treatments offer limited results, and some lead to
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negative side effects.! There are topical treatments, such as re-
tinoids (e.g. adapalene), isotretinoin, antimicrobials (e.g. benzoyl
peroxide and azelaic acid), and systemic therapies, such as those
performed with retinoids, steroid and non-steroidal hormones,
and antibiotics.

Platelet-rich plasma (PRP) is a fraction of blood with a
high platelet concentration (above the baseline concentration of
150,000-350,000/pl)." Platelets contain growth factors that are
secreted by platelet granules and include transforming growth
factors (T'GFs), platelet-derived growth factors (PDGFs), vascu-
lar endothelial growth factor (VEGF), platelet-derived endothe-
lial growth factor (PDEGF), insulin-like growth factor (IGF),
epithelial cells growth factor (ECGF), platelet-derived angioge-
nesis factor (PDAF), platelet factor 4 (PF4) and other molecules
with important roles in healing, including cell proliferation, mi-
gration and differentiation, collagen synthesis, granulation tissue
formation and angiogenesis. *'*!!

It has been observed that PRP can smooth the scars, resul-
ting in a better appearance regardless of skin tone. The PRP’s me-
chanism of action in the scars consists of causing mild inflamma-
tion, which triggers the healing cascade and the production of
growth factors that help to form new vessels (angiogenesis) for
tissue repair. Thanks to this process, the new collagen develops
and matures, becoming elastic, lending the smoothness appearan-
ce to the scars."! The advantages of PRP lies in the fact that it is
an autologous product, excluding the possibilities of treatment
rejection and the necessity for a donor, as well as any transmissi-
ble infection. However, there are some contraindications, such as
presence of cancer, chemotherapy, platelet dysfunction syndrome,
critical thrombocytopenia, anticoagulation therapy and others.
Side effects include pain, bruising and cutaneous dyschromias,
which usually disappear shortly after the application.?

The purpose of the present pilot study is to describe the
case of patient with nodule-cystic acne and acne scars Grade 1,
2 and 3b treated with PRP, at the same time highlighting the
effectiveness of the treatment.

METHODS

The application of PRP in the studied patient, who sig-
ned a Term of Consent, was approved by the Ethics Committee
of the Antonio Narifio University, Bogoti, Colombia. A patient
with the following characteristics was chosen for the study:
male, 21 years of age, having bore moderate papulopustular acne
(GLEA), affected by inflammatory papules, pustules and cysts
for three years. According to the Goodman and Baron scale,12
the patient had Grade 1 erythematous cutaneous lesions in the
face and neck, Grade 2 atrophic scars in the face, and Grade
3b atrophic scars in the neck and face. The right hand side of
the patient’s, which was not treated with PRP, had mild papu-
lopustular acne and Grade 1 and 2 scars on the face and neck
region. The patient had not received other treatments prior to
the application of PRP.

Preparation of PRP

The PRP was collected in a hospital setting, according
to a protocol previously standardized by the researchers: 49.5
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ml of venous blood sample were harvested from the cephalic
vein and transferred to tubes containing 0.5 ml of sodium citrate
(Vacutainer® Ref 369714; BD Biosciences). One of the tubes
was reserved for the baseline platelet count. The remaining sam-
ples were centrifuged for 10 minutes at 240g, 20°C (Thermos-
cientific Sorvall ST16 centrifuge). Approximately 8 ml of PRP
were obtained with this process. Ten percent (10%) calcium glu-
conate were added in order to activate the platelets.

Procedure

Aimed at partially alleviating pain, approximately
90 minutes before starting the application, the target region was
treated with topical anesthetic cream Roxicaina® 2% (lidocaine
hydrochloride, Ropsohn, Colombia), followed by gentle clean-
sing with distilled water. According to the study’s centrifugation
protocol, it was possible to increase the concentration of the ba-
sal platelets by 2.8 times, resulting in the use of about 865,000pl/
ul (baseline platelet count = 309,000p! ul).” Blood cell coun-
ts were performed in each blood sample, on each application
(Table 1). The injection sites were determined observing lcm
intervals, with the application of 0.5ml of autologous platelet-
-rich plasma on the left side of the face and neck. Multiple sub-
dermal injections were performed, with minimal erythema and
edema being obsereved for up to three hours after treatment. No
analgesic drugs or ice were used after the treatment. The patient
was instructed to avoid direct exposure to the sunlight during
the treatment and use wide spectrum SPF 50 sunscreen daily.
The patient underwent 3 treatments with intervals of 1 month
between each session.

RESULTS

The papules, pustules and comedones decreased in num-
ber and size, with marked improvement in the cervical region.
On the treated side, the papules and pustules improved from
moderate to mild after treatment, while on the untreated side,
the improvement was negligible. The appearance of the skin im-
proved due to improvements in the depth and dimensions of the
scars. The skin became smoother and more uniform in appea-
rance and on palpation. Grade 1 erythematous cutaneous lesions
in the face and cervical region almost completely disappeared,
and Grade 2 lesions in the face and Grade 3b in the face and
cervical region decreased significantly (Figure 1). The clinical
and photographic evaluations were performed 30 days after the
last PRP session. The patient reported intense satisfaction with
the results, including decreased skin lesions, improved skin qua-
lity and less pain.

DISCUSSION

Acne is a condition with physical and psychological im-
plications resulting from dermatological disorders manifested in
highly visible body areas, such as the face. Some recent studies
have assessed the treatment of acne with autologous PRP in
combination with other therapies, which entailed difficulty in
evaluating the intrinsic performance of PRP as an isolated treat-
ment for acne.
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TABLE 1: Average of three blood cell counts (red blood

cells)
Complete blood count Results Ref
Red series
Blood Cells 5600000 | 4500000-5500000mMm3
Hemoglobin 16.80 14-18gr%
Hematocrit 48.70 45-54%
MCV (mean corpuscular volume) 87.00 80-100fL
MCH (mean corpuscular hemo- 0.00 -
globin) 30 32p8
MCCH (mean concentration of o 236/l
corpuscular hemoglobin) 345 32308,
RDW-SD (amplitude of variation 1.00 ecfL
of erythrocytes) A4t 35-35
Hemosedimentation 5.0 0.0-7.1mm/1 hora
White series
Leukocytes 7380 5000-10000MmM3
Differential count
Neutrophils 49.20 35-65%
Lymphocytes 39.60 25-40%
Eosinophils 2.70 0,5-5%
Monocytes 7.50 3-10%
Basophils 0.90 até 1%
Platelet series
Platelets 309000 150000-4500000mMmM3

In the present study, the authors used PRP as an isolated
therapy, observing a significant decrease in the size and number
of papules. In addition, pain reduction and better healing were
achieved. Similar studies have used PRP in combination with
other therapies (e.g. antibiotic therapy), also improving the pa-
tient's condition, reducing the risk of superinfection of primary
skin lesions, papules and comedones.® The use of autologous
PRP obtained in sterile conditions, coupled with a standardi-
zed methodology, can become a safe and effective alternative
to treat conditions like acne. It is important to conduct studies
with more patients and similar conditions in order to determine
outcomes that will contribute to its implementation.

CONCLUSION

Platelet rich plasma is a good choice for the treatment of
acne and atrophic scars reminiscent of the course of the disease.
In addition, for being autologous, it reduces the possibility of side
effects, such as skin dryness and rejection. It was demonstrated
that PRP accelerates the healing process, regulates inflammation
and promotes healing by inhibiting the P. acnes bacteria, addi-
tionally restoring collagen.”!'"? The PRP’s mechanism of action
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FIGURE 1: Patient with cystic acne before and during the treatment with PRP.
A - Image obtained before the first PRP application; B - Image obtained 1
week after the second application; C - Image obtained 1 week after the 3rd
and last applications

also involves the release of powerful antimicrobial peptides from
the platelets” alpha granules. Although there are few studies on
the PRP’ effectiveness in acne, it emerges as a potential thera-
peutic option in Dermatology and Aesthetic Medicine. ®
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