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Factores de crecimiento.

* Son un conjunto de sustancias,
la mayoria de caracter proteico,
gue desempeinan una
importante funcion en la
comunicacion intercelular para J
la reparacion de tejidos. AT e

PDGF

e Se encuentran en las plaquetas
(granulos a) y en el plasma.



Tipos de GF.

Activin

Fibroblasts, keratinocytes

Target cells

Stromal cells

Biologic activity

Granulation tissue formation,
scarming

TGF-B; and TGF-B.

Macrophages, platelets, fibroblasts,
keratinocytes

Inflammatory cells, keratinocytes,
fibroblasts

Chemotaxs, proliferation, matrix
production (fibrosis)

TGF-Bs Macrophages Fibroblasts Antiscarring?

TGF« Macrophages, platelets, keratinocytes  Keratinocytes, fibroblasts, Proliferation
endothelial cells

TNF-a Neutrophils, mast cells Macrophages, keratinocytes, Activation of growth factor
fibroblasts expression

PDGF Macrophages, platelets, keratinocytes,  Neutrophils, macrophages, Chemotaxis, proliferation, matrix

fibroblasts, endothelial cells,
vascular smooth-muscle cells

fibroblasts, endothelial cells,
vascular smooth-muscle cells

production

FGF-1, FGF-2, FGF-4

Macrophages, fibroblasts, endothelial
cells

Keratinocytes, fibroblasts,
endothelial cells, chondrocytes

Angiogenesis, proliferation,
chemotaxis

FGF-7 (KGF-1), FGF-10
(KGF-2)

Fibroblasts

Keratinocytes

Proliferation, chemotaxis

EGF Platelets, macrophages, keratinocytes  Keratinocytes, fibroblasts, Proliferation, chemotaxis
endothelial cells

HB-EGF Macrophages, keratinocytes Keratinocytes, fibroblasts Proliferation, epithelial migration,

synergistic with IGF

IGF-1/Sm-C Fibroblasts, macrophages, platelets Fibroblasts, endothelial cells Proliferation, collagen synthesia

I-1ec and IL-1B Macrophages, neutrophils Macrophages, fibroblasts, Proliferation, collagenase
keratinocytes synthesis, chemotaxis

CTGF/CCN2 Fibroblasts, endothelial celle Fibroblasts Downstream of TGF-§,

VEGF Meacrophages, keratinocytes, Endothelial cells Angiogenesis

fibroblasts

*Redundant tiologic effects occur through both awtocrine and paracrine machanisms.
TGFx, transforming growth factoru; TGF-B, transforming growth factor-fi; TNF-x, tumor necrosis factor-a; PDGF, platelet-derived growth factor; FGF, fibroblast growth fac-

tor; KGF, keratinocyte growth tactor; EGF, epidermal growth factor; HB-EGF, heparin-tinding EGF, IGF-1, insulin-ike growth factor 1; Sm-C, somatostatin C; IL-1, interleuldn-1;
CTGF, connective tissue growth factor; VEGF, vascular endothelial cell growth factor,

{Reproduced from Lorenz HP, Longaker MT. Wounds: biology, pathology, and managemant. New York: Springar-Verlag; 2000.)

Tabla 1: Lista con algunos GF.

Tenemos diferentes
tipos y cada uno tiene

su funcion.

Derivados de las
plaguetas (PDGF)

Transformante (TGF-

beta)

Endotelial vascular

(VEGF)

Insulinicos (IGF)



Aplicacion PRP.

Proceso natural de curacion de heridas

Proceso acelerado con la tecnologia PRGF®-Endoret®

B Hemostasia
Inflamacion

B Proliferacion
B Remodelacion

Figura 2: Proceso curacién heridas



¢ Que requerimientos son necesarios para que
tenga lugar el proceso de regeneracion
tisular?.

Requerimiento 1: Para optimizar el proceso de regeneracion tisular
son necesarios los factores de crecimiento y proteinas que regulan todos
los mecanismos implicados

Requerimiento 2: A su vez, es necesario que estos factores de
crecimiento y proteinas sean aplicados en el lugar de la lesion
manteniendo su actividad en el tiempo hasta la completa regeneracion
del tejido



Caracteristicas principales.

Concentracion plaquetaria 2-3 veces Uso de calcio para revertir la Sin Leucocitos
cascada de coagulacion




Efectos Biologicos

. Regula la angiogénesis

. Aumenta la proliferacion celular

. Estimula la migracion celular

. Potencial antifibrotico

. Favorece la produccion de MEC

. Disminuye la inflamacién y el dolor

. Tiene potencial antimicrobiano




Protocolo elaboracion.

e Se sigue un protocolo estandarizado, de los siguientes P
pasos:

Extraccion de sangre del paciente.

Plasma
(55% of total blood)

b oo

Centrifugacion para separar el plasma.

Buffy Coat
leukocytes & platelets

Recoleccion de las diferentes fracciones plasmaticas.
(<1% of total blood)

Activacion. Erythrocytes

(45% of total blood)

L

Aplicacion en la lesidn. N iotechclogy ntuse L.



Protocolo elaboracion - Endoret PRGF

Blood extraction : :
Centrifugation

Blood separation

Skin
Nerve '

Supernatant

4 Muscle
1 ; Application

Gradual release of GFs

_— Cot

Joint

100 PDGF, FGF

IGF, VEGF, TGF-

Cumulative release
(% of total incorporation)
&

R IR Fibrin Matrix with Tissue
Time (Days) ) Growth Factors Fibrinolysis

Figura 3: Elaboracién Endoret

+CaCl,



Fvidencia
clinica.
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Eduardo Anitua,’ José J. Aguirre,’ Jaime Algorta,” Eduardo Ayerdi,® Ana |. Cabezas,®

Gorka Orive,' Isabel Andia'*
1 Bistechnology Institute, Vitoria, Spain

2 Fundacién LEIA, Hospital Txagomitew, Vitoria, Spain

* Sarvice of Traumatalogy, Hospital Txagorritxu, Vitana, Spain

# Sarvice of Vascular Surgery, Hospital Txagormiteu, Vitoria, Spain

Rucwiwd T Movewber N6, ravsad 3 March HXT; accdpoed 5 May JKIT

Fahlis bl ovndine 2t Juvse 2007 im Wikey LararSclanc s (woww.d reseracie s il ycomd. DEN 000K o do ARRE

Abstract:  Autologmes Preparation Rich in Growth Factors (PRGFL a2 small volume of
plasma enriched in platelets, is a movel therapeutic strategy for the acceleration of the wound
healing of a wide range of tissues becanse of the continwus release of multiple growth factors,
induding PDGF-AB, TGF-fl, IGF-L HGF, VEGF-A, and EGF. In this article, we have
characterized the PRGF preparation and designed a randomized open-label controlled pike
trigl to evaluate the effectiveness of PRGF in the treatment of chronic eutaneous uleers.
Resulis showed that at # weeks, the mean percentage of surface healed in the PRGF group was
Tid4% + 20258% whereas it was 2L48% = 3356% in the control group (p < 005, These
rezults, with the limitations of a pilot study, sugges that topical application of PRGF s more
effective than standard therapy in helping a chronic uleer to heal, © 2007 Wiley Perindicals, Inc.J
Biomesd] Maser Res Pan B: Appl Biomaser B4B; 415421, 2008

Keywords:  chronic cutaneons uleers: plitelet: growth Factors: PRGF: randomized trial

INTRODUCTION

Cutaneons ulceration is a commaon clinical problem rising
with the increasing median age of the population. The Euro-
pean Union allocates 2% of the yearly health budget to
wound car’ and it is estimated that in the United States the
costs related 1w the care of patients with pressure uleers is
aver 513 billion per year.” Absence of healing is not uncom-
mon when predisposing factors, such as theumatian, diabe-
tes, peripheral vascular disesse, or pmvious scam are
present. In fact some comorbid conditions could be relaed
to o deficiency of growth factors, such as platelet-derived
growth factor (PDGF), epithelial growth factor (EGF), vas-
cular endothelial growth factor (VEGF) in the oleer site,
resulting in the impairment of the healing 'FlTI:Ii.'ERS.-, Addi-
tionally, matrix metallopmteinases (MMP's) have alsp heen
implicated with excessive extracellular matnix degradation
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in chmonic venous nleers with the resulant failure of comple-
tion of the healing process.™®

The dynamic and efficient process of wound healing
mvolves o complex dynamic seres of events, including
hemaos tasia, inflammation, granulation tssue formation, epi-
thebal zation, neoviscularisation, collagen synthesis, and
wound contraction. Blood platelets have a major role in ini-
tration of cutaneous wound healing. They adhere, ageregate,
and release mumemus growth fctars, adhesive molecules,
and lipids that mgulate the migmtion, proliferation, and
functions of kerstinocytes, fibroblasts, and endothelial cells
Some of the stored growth factors essential for wound repair
include PDGF, ransformed growth factor (TGF-§), VEGF,
basic fibroblast growth factor, EGF. type-1 insulin-like
growth factor (IGF-I), and hepatocyte  growth  factor
(HGFL*"" In fact, the polentinl therapeutic effects of some
of these growth factors in pmomoting wound healing has
been reported.’"'* The key roles of growth factors in wound
healing has stimulated significant research efforts aiming to
test different platelet-derived products as thempeuntic treat-
ments 10 improve wound healing and to accelerste the clo-
sure of chronic wounds, Technology has evolved since the
first applications of this concept. Imtinlly a liguid product
containing  aotologous  platelet  secreted  molecules was
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Figure 2. Percentage of surface area healed in the PRGF group
(empty circles) versus standard care group (full squares). *p < 0.05,
“p < 0.01.

Figure 3. Evolution of a typical skin ulcer treated with PRGF: debrided ulcer before treatment (A),
after 1 (B), 4 (C), and 8 (D) weeks, respectively. [Color figure can be viewed in the online issue,
which is available at www.interscience.wiley.com.]

Anitua E, et al. Effectiveness of autologous preparation rich in growth factors for the treatment of chronic cutaneous ulcers. J Biomed Mater Res B Appl Biomater. 2008;84(2):415-421
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Objectives: The aim aof this study was to analyse the eficacy and zafety of uzsing platelet dch in growth
factar (PRGF} as a local treatment for venous ulcers.

Methods: In a dinical trial 102 venous ukers (58 palients) were randomly assigned to the shudy group
{application of PRGF) or the control group (standard cure with salinp ). For both gmoups the healed area
waz calculated before and after the follow up period (twenty-four wesks). The Kundin method was used
tocalculate the healed area (Area = Length « Width »« (L785] Pain was measured atthe stam and end of
treatrnent as a secondary variable for each group by record obtained by means of selfevaluation visual
analogue scale.

Results The average percentage healed area inthe platelet rich plazsma group was 67.7 < 41.54 compared
to TL1T + 4.4 in the control gmoup (P = 0001) Similarly, in the experimental group a significant
redurtion inpain occurred on the scale (P = 0001 ). No adverse effects were observed in either of the nwo
treatment groups.

Canchegons: The study results reveal that application of plasma rich in platelets is an effective and sake

method to speed up healing and reduce pain in venous wlcers,

@ 3016 Published by Elsevier Ltd on behalf of Tissue Viahility Socety.

1. Introduction

Venous ulcers affect 0.6%--3% of the populabon aged over G60;
this increases up to 5% in those aged over 80 [ 1] Between 70% and
80% of all uloers that affect the legs are of venous aetiology and
almost one-third turn chronic When the underlying pathology is
not managed, it is estimated that approxdmately 45% of individuals
with venous insufficiency and prior episodes of uleer can be
affected again throughout their life [2,3]. The application of suitable
treatment protocols based on sclentific evidence reveal that
apparently 50% of ulaers heal within four months, 20% do not beal
within two years, and approximately 8% do not heal even after five
wears [4]. Research on molectlar mechanisms that control cellular
signalling and lead to regeneration of tissues has enabled devel-
oping new therapeutic methods. The growth factors conined in
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Escamilla M, et al. Efficacy and safety of the use of platelet rich plasma to manage venous ulcers. J Tissue Viability. 2017;26(2):138-143

platelet granules @n act by favouring tissue repair mechanisms in
chronic wounds because they act by regulating cellular prolifera-
tion, migration and differentistion in additon to synthesis of
extracellular mariv, Recent studies reveal that healing both of
chronic and acute wounds is modulated by growth factors and that
cellular tissue receptors in the process of regeneration interact
favourably with these [5].

In the last decade the use of so-called platelet-rich plasma (PRP)
to treat chronic wounds has become move popular, The vast
dissemination of the use of PRP in treating acute and chronic
wounds contrasts with the little saentfic evidence existing today.
The few experimental studies together with the absence of stand-
ardisation in regard o systems o obizin and manage PRP and its
appliation v wounds of different aetiology, hinder obtaining
contrasted scientific evidence [5,6]. This study aimed to determine
whether application of PRGF o the wound bed reduces healing
time and improves local pain associated with this pathology: any
adverse effeat or reaction related o its application was also
observed.
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CONTAMINATED PROBLEMATIC SKIN WOUNDS
IN DIABETIC PATIENTS TREATED WITH
AUTOLOGOUS PLATELET - RICH PLASMA (PRP):
A case series study.

Tsvetan Sokolov, Bovan Valentinov, Jordan Andonov, Sevdalin Angeloy,

Pencho Kosev

Department of Orthopedics and Traumatology, MHAT Rousse, Rousse, Bulgaria

ABSTRACT

OBJECTIVE: To study the effect of platelet-rich
plasma (PRP) on contaminated problematic skin uleers in
patients with diabetes.

MATERIAL AND METHODS: A total of 6 paticnts
had been treated within the period from 2012 to 2014 they
had various types of problematic wounds and diabetes type
2. Patients’ distribution by sex was as follows: | man and
5 women:; mean age- 68 years. Ulcer types: acute (2 pa-
tients), hard-to-heal (2 patients) and chronic (2 patients] ul-
cers, The mean size of the skin and soft tissue defect was
9,5 em”, Pathogenic microflora was isolated in 4 patients -
S. aureus in three and E. coli in one. Based on a scheme
developed by us, all cases were treated by administering
platelet-rich plasma, derived by PRGF Endoret system. Fol-
low-up period was within 4 — 6 months (4.5 on average).
We used platelet rich plasma derived by PRGF Endoret sys-
tem. applied on the wound bed on a weekly basis.

RESULTS: Application of PRP allowed successful
closure of all wounds. There were no complications asso-
ciated with treatment of PRP. Epithelialization of the wound
took 15 weeks on average for all patients. One patient pre-
sented with hyperkeratosis. Initial score of followed
wounds, based on the scales are as follows: Total wound
scare — 10 p. Total anatomic score — 8 p. Total score — 13
p. at the initial stage. At the end of the treatment period
scares were as follows - 0 p., which means excellent results

CONCLUSION: We helieve that the application of

PRP mav hecome ontimal theranv in the treatment of con-

group; patients with concomitant diseases which make
reconstructive surgery impossible are also included, Problem-
atic skin wounds include acute, hard-to-heal wounds and
chronic wounds. Acute skin wounds located in the arca of
adjoining tendons, joints, the plantar surface of foot and bony
prominence are also difficult to teat, especially in the event
of a skin defect. Acute wounds are defined as disruptions in
the integrity of the skin and sometimes the underlying tis-
sues, where the healing process follows consecutive biologi-
cal stages. Hard-to-heal wounds are considered those that do
not heal after the fourth week of their appearance after be-
ing treated with standard methods for the particular pathol-
ogy. Chronic is a wound that is not healing for a period of
three months. Tests of the material obtained from chronic
wounds show a significant reduction of the amount of growth
factors as compared to acute wounds. A rapid metabolization
of growth factors is observed in chronic wounds due to
wound proteases, which may be of a bacterial or cellular ori-
gin. These problematic wounds cause patients severe emo-
tional and physical stress. Besides the above mentioned rea-
sons, reduction of growth factors in diabetic wounds results
from the presence of fibrin sequestering around capillaries
12]. In recent vears, there have been many attempts for the
development of new therapeutic approaches and technologies
in the field of regencrative medicine, tissue engineering and
the use of autologous proteins and growth factors in order to
support and accelerate tissue healing and regeneration. For
this reason, additional biological stimulation of wound de-
fect with nlatelet-rich nlasma (PRPY i< annlied recentlv. where

e

Woman, aged 62, with diabetes mellitus type 2, with a lateral malleolus fracture and metal osteosynthesis. After
removal of the synthesis, skin necrosis on the wound edges presented on the 20 postoperative days. E. coli was isolated
from the wound. Wound debridement was implemented and a skin defect with arca of 12 sq. em occurred. Treatment
with PRP was started on the second postoperative day. Final score on the 12th week - full epithelization of wound. a)
initial stage. b) necrectomy and fibrin clot, ¢) 12th weck (fig.2).

Woman, aged 73, with diabetes mellitus type 2, chronic decubitus wound on the foot, with Parkinson’s disease: S.
aurcus was isolated from the wound. Because of the concomitant discases she could not use aids, and continued step-
ping on her foot, thus hindering treatment. Wound debridement was implemented and a skin defect with area 7 sq cm
occurred. Treatment with PRP was started on the second postoperative day. Final score on 16th week - full epithelization
of wound. a) initial stage, b) 8th week, ¢) 16th week (fig. 3).

T.Sokolov, et al. Contaminated problematic skin wounds in diabetic patients treated with autologous platelet — Rich plasma (PRP) Journal of IMAB - Annual Proceeding (Scientific Papers) 2016, vol. 22, issue
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Conclusiones.



El uso de Factores de crecimiento, mediante técnica de PRP, para heridas
complejas, consigue:

* Aumenta la proliferacion celular.

* Reducimos el tiempo de curacion y optimizamos el restablecimiento de la arquitectura
de los tejidos.

* Reduccion del dolor y mejoria de la calidad de la vida del paciente.
* Potencial antibacteriano.
e Autdlogo.

* Sin leucocitos.



Muchas gracias por
vuestra atencion.



