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ABSTRACT
Introduction: Platelets have a central role in the tissue response to injury, in hemostasis 
and clot formation. They also release rapidly and in orchestrated order bioactive molecules, 
important for angiogenesis and for tissue regeneration. Non-transfusional clinical use of 
platelet-derived products, such as Platelet Rich Plasma (PRP), is based on their ability to 
maximize cellular regeneration in lesions that have repair difficulties. Objectives: This 
review addresses the characteristics and the potential clinical use of platelets and their 
derivatives and discusses the legislative framework of their use in the Brazilian context. 
Method: The databases of PubMed, Brazilian Virtual Health Library, electronic pages of 
Anvisa and the Brazilian Ministry of Health were consulted between September 2017 
and January 2018. Results: PRP is a platelet-derived product that cannot be chemically 
defined, and its proposed clinical uses are not orthologous applications. Conclusions: 
We can thus consider that the applications of PRP are Advanced Cell Therapies. Therefore, 
it is mandatory to standardize protocols and establish quality control criteria - such as 
traceability, efficacy and pharmacovigilance - so that their use can be properly controlled 
by the competent regulatory organs, guaranteeing safety in their use.
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RESUMO
Introdução: As plaquetas têm um papel central no processo da resposta tecidual à injúria, 
atuando na hemostasia primária e na coagulação, e liberando de maneira coordenada as 
moléculas bioativas importantes para a angiogênese e para a regeneração tecidual. O uso 
clínico não transfusional de produtos derivados de plaquetas, como o Plasma Rico em 
Plaquetas (PRP), baseia-se na sua habilidade de maximizar o processo de regeneração 
celular, em lesões com dificuldades de reparo natural. Objetivo: Esta revisão aborda 
as características e potencialidades do uso clínico de plaquetas e seus derivados e 
discute seu arcabouço legislativo no contexto brasileiro. Método: Foram consultadas as 
bases de dados PubMed, Biblioteca Virtual em Saúde, páginas eletrônicas da Anvisa e 
do ministério da Saúde, entre setembro 2017 e janeiro de 2018. Resultados: O PRP é 
produto derivado de plaquetas que não pode ser quimicamente definido, e o seu uso 
clínico aqui discutido não é ortólogo. Conclusões: Dessa maneira, podemos considerar 
a aplicação do PRP como uma Terapia Celular Avançada, sendo fundamental padronizar 
protocolos, estabelecer critérios de controle de qualidade (rastreabilidade, eficácia e 
fármaco-vigilância), tornando seu uso devidamente controlado pelos órgãos competentes, 
com maior segurança na sua utilização.

PALAVRAS-CHAVE: Plaquetas; Plasma Rico em Plaquetas; Regeneração; Medicina Regenerativa
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INTRODUCTION

Platelets are non-nucleated cells circulating in blood, derived 
from the megakaryocytes of the bone marrow. Approximately 
70% of platelets are present in the bloodstream and 30% in the 
spleen, and their average lifespan is 10 days. Platelets play a 
key role in the process of tissue response to injury, acting in 
all its stages: blood coagulation, inflammation, remodeling and 
healing. Although circulating platelets have simple discoid mor-
phology, they present a complex internal structure of granules, 
channels and organelles capable of releasing bioactive molecules 
quickly and in an orchestrated and controlled pattern. Their 
membrane is highly rich in glycoproteins and molecular trans-
duction receptors, which enable communication and interaction 
with various molecules and cells1. 

Platelet origin

Platelets (thrombocytes) derive from cytoplasmic fragmenta-
tion of megakaryocytes in the bloodstream. In the bone mar-
row, hematopoietic stem cells (hemocytoblasts) undergo pro-
cesses of cell proliferation and differentiation that give rise 
to all precursors of circulating blood cells2. Granulocytes, 
erythrocytes, megakaryocytes, monocytes and other myeloid 
cells originate from the myeloid progenitor cells derived from 
the hemocytoblasts. 

In response to cytokines, especially thrombopoietin, the myeloid 
progenitor differentiates in the medullary niche into highly pro-
liferative diploid cells called megakaryoblasts. They initiate a 
process of endomitotic duplication, in which an increase in the 
cytoplasmic volume and the number of nuclei and organelles 
occurs, but without cell division. In this condition, the polyploid 
cell (promegacarocyte) becomes highly granulated, 5 to 10 times 
larger than a common cell (<50-100 microns in diameter). These 
cells contain multiple nuclei, high levels of RNA, prominent ribo-
somes, rich endoplasmic reticulum, platelet peroxidase, as well 
as alpha granules, dense granules and primary demarcation 
membranes. Mature megakaryocyte forms protoplatelet cyto-
plasmic projections in the venous sinusoid vessels that originate 
circulating platelets3 (Figure 1).

Bone marrow

Platelet production and release

Deep structural modifications of the megakaryocyte cytoskeleton 
are required  to produce platelets. Extensive internal demarca-
tion of megakaryocytes cytoplasm serves as reservoir for platelets 
formation in extensions called protoplatelet projections. While 
some platelet proteins, like von Willebrand Factor and fibrinogen 
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Figure 1. Summary of the genesis of megakaryocytes and platelet release. In the bone marrow, hematopoietic stem cells differentiate into myeloid 
progenitors. These progenitors differentiate into megakaryoblasts, which later on differentiate into megakaryocytes. Finally, mature megakaryocytes 
launch protoplantar projections into the sinusoid vessel, into which platelets are released into the bloodstream. 
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receptors, are produced  in the megakaryocyte membrane, part 
of the organelles and proteins packaged in the granules migrate 
from the cytoplasm to the protoplatelet extender2,3.

Two models that explain the formation of platelets are currently 
accepted. In the first, the release of platelets occurs by the bud-
ding of the tips of protoplatelet projections, like in assembly 
lines. Thus, protoplatelet projections advance through the sinu-
soidal spaces and through where they separate into individual 
platelets with the aid of the bloodstream. In the second model, 
preformed territories with the inner membranes of megakary-
ocytes demarcate the already packed platelets still within the 
cytoplasm. Thus they are released by direct cytoplasmic frag-
mentation in the protoplatelet projections2.

Primary function of platelets

The primary function of platelets is to trigger a set of responses 
to a vascular injury, safeguarding the integrity of the blood ves-
sels. They play a central role in the process of urgently restrain-
ing the leakage of the blood (hemostasis). Platelets circulate 
within blood vessels in occasional contact with vascular walls. 
The endothelium that covers the normal walls is continuous, cov-
ered by glycoconjugates that prevent the adhesion of the plate-
lets, keeping them in blood stream.  An acute lesion of the endo-
thelium causes exposure of the subendothelial collagen, which is 
extremely adherent to platelets4. This adhesion occurs through 
the binding of the von Willebrand Factor, associated with sub-
endothelial collagen, to its ligand on the membrane surface of 
platelets. This immediately promotes platelet adhesion and acti-
vation, followed by local mobilization of more circulating plate-
lets and others blood cells. The release of the Tissue Factor by 
the subendothelial layer also promotes the rapid clot formation 
by activation of the thrombin cascade, fibrinogen breakdown 
and the formation of fibrin network (extrinsic coagulation path-
way). A blood clot  (thrombus) is thus formed with the function 
of primary blood stasis5.

During their activation, platelets secrete several molecules that 
are important for the maintenance of the thrombus and trigger 
the tissue inflammation process. The major soluble mediators 
released from the platelet alpha-granules are: platelet factor 
IV, coagulation factors, plasminogen activator inhibitor and von 
Willebrand factor. They are accompanied by adhesive proteins, 
thrombospondin and vitronectin, which capture and activate 
new circulating platelets into the forming clot. From the dense 
granules are released: ATP, ADP and calcium. Platelet aggre-
gation also induces intracellular signaling involved in cellular 
responses, such as the production of serotonin, ADP and TXA2, 
which amplify platelet responses. Several cytokines are released 
by the alpha granules, which act on the pro-inflammatory signal-
ing, guiding the activation and differentiation of monocytes and 
neutrophil adhesion.

Secondary functions of platelets

In the late and chronic context of blood vessel injuries, plate-
lets are involved in the recruitment of immune cells, new blood 

vessels formation (angiogenesis), and in tissue remodeling and 
regeneration processes. Activated platelets release a plethora of 
factors that stimulate the metabolism and proliferation of both 
resident and mobilized cells from bloodstream. These factors are 
known as “growth factors”, and are intended to promote the 
repair and regeneration of injured tissues. 

While the activation of coagulation and clot formation is rapid 
and limited to the initial phase of response to injury, the release 
of growth factors is extended, sustained by inflammatory factors 
and by the cascade activation of mobilized platelets from the 
blood stream. The released growth factors associate with the 
fibrin network, collagen and glycoconjugates of the extracellu-
lar matrix, maintaining a long term regeneration. While proin-
flammatory factors initiate the process of local inflammation, 
neoangiogenic platelet-derived factors stimulate endothelial 
proliferation and formation of new capillary vessels.  In addition 
to tissue feeding and oxygenation, vascular networks ensure the 
supply of circulating progenitor cells present in biological fluids. 
Vascular stabilizing factors mobilize the pericytes (resident pro-
genitor cells that migrate on the abluminal side of the vascular 
walls) and induce the proliferation of the mural cells of larger 
vessels. Finally, the growth factors involved in the proliferation 
of various cell types ensure broad tissue regeneration. 

Providing blood stasis (primary function) and promoting tissue 
repair and regeneration (secondary function) are the major 
platelet activities that occur in different contexts and times. 
The primary function acts essentially in an acute and immedi-
ate context, while the second function acts in a chronic and 
late context. Both cases may involve similar components, but 
the operational logic and sequence are distinct, albeit comple-
mentary. It is not surprising that the production and coordinated 
release of this set of platelet factors of tissue regeneration 
attract attention, and can be used in many areas of regenera-
tive medicine. Blood platelets, their source, can be used in var-
ious contexts as donors of growth factors. For this reason, their 
potential use in medical practice and in health care follows the 
same dichotomy. With that in mind, the present review intends 
to address the characteristics and potentialities of the clinical 
use of platelets and their derivatives.

METHOD

This study was performed as an integrative review, considering 
the collection of scientific papers with the objective of under-
standing the use of Platelet Rich Plasma (PRP) in advanced ther-
apies and to discuss the regulatory framework of this therapy in 
the Brazilian context. The research of scientific literature was 
carried out by consultation based on PubMed and the Virtual 
Health Library (VHL), using keywords like: Plasma Rich in Plate-
lets, Platelet-rich Plasma, Platelets, Platelets, Regeneration, 
Regenerative medicine, Therapy. The websites of the Brazilian 
National Sanitary Surveillance Agency (Anvisa - portal.anvisa.
gov.br) and the Brazilian Ministry of Health (portalsaude.saude.
gov.br) were also consulted. This research was carried out from 
September 7 to 14, 2017, and from January 15 to 23, 2018.
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RESULTS AND DISCUSSION

Transfusional use of platelets

The clinical use of platelets is a well-established procedure in the 
prophylaxis and treatment of problems arising from thrombocy-
topenia or abnormalities of platelet functions6. In the context of 
blood stasis and coagulation control, the therapeutic interven-
tion involves the platelet concentrate. It is estimated that in the 
United States, about 2.2 million units of platelet concentrate are 
transfused annually. Platelet Concentrate (PC) is a blood compo-
nent obtained from fractioning of whole blood, or directly through 
apheresis. In Brazil, the guidelines of the Ministry of Health7 rec-
ommend that each (random) PC unit contains approximately 5.5 
x 1010 platelets in about 50 to 60 mL of plasma. In these cases, 
the platelets are obtained from a total blood unit8. In the case of 
plateletpheresis, PC are obtained by apheresis and contain about 
3.0 x 1011 platelets in 200 to 300 mL plasma. Their therapeutic 
use is transfusional in cases of thrombocytopenia or abnormalities 
of platelet function, as well as in surgical patients with active 
bleeding, in massive transfusions, extracorporeal circulation, dis-
seminated intravascular coagulation. Prophylactic use applies to 
patients with spinal aplasia who undergo chemo or radiation ther-
apy, and those who undergo critical surgical procedures, as well as 
in ophthalmologic and neurological surgeries7.

The use of PC by vascular infusion functions as a supplement to 
the quantity and/or quality of existing platelets, and is char-
acterized as an orthologous and conventional therapy. It is evi-
dent that the use of platelet transfusion in these procedures 
is due solely to the primary function of platelets: blood stasis. 
This product is under the responsibility of the hemotherapy cen-
ters, and these therapies are submitted to the quality controls 
of these products, in a context of allogeneic therapies. Anvisa’s 
RDC n. 57, of December 16, 20109 determines the sanitary reg-
ulation of services that carry out activities related to the pro-
ductive cycle of human blood and transfusion components and 
procedures. Ministerial Act 1353/201110 approves the Technical 
Regulation of Hemotherapeutic Procedures.

Platelet Rich Plasma

In the last decades, the number of clinical studies involving the 
experimental use of another type of PC has been increasing, 
defined as Platelet Rich Plasma (PRP). In the American clini-
cal trials (www.clinicaltrials.gov) platform, PRP (platelet-rich 
plasma) is the subject of study in about 300 clinical trials in 
orthopedic, plastic, maxillofacial surgeries, severe skin burns, 
chronic ulcers, osteoarthrosis, repair of tendons and ligaments. 
The non-transfusional clinical use of PRP is based on its ability to 
maximize the tissue regeneration process at the cellular level. 
PRP has the ability to accelerate the vascularization of grafts, 
reduce postoperative morbidity, stimulate tissue regeneration, 
reduce scar formation and recruit and activate cells involved in 
the inflammation/regeneration process11.

PRP can be defined as a small volume of plasma containing a 
high concentration of platelets obtained by centrifugation of 

peripheral blood in the presence of anticoagulant substances. 

PRP preparation protocols include venous blood collection, fol-

lowed by a double centrifugation. In the first step, the platelets 

are separated from other blood cells, and harvested with the 

plasma above the buffy coat interface, and they may or may not 

include mononuclear leukocytes. In the second centrifugation, 

the recovered platelets are concentrated in a small volume of 

plasma, raising the platelet rate 3 to 5 times higher than in the 

peripheral blood12,13. Ehrenfest et al.14,15 classify the result of this 

processing as P-PRP (Pure-PRP) or L-PRP (PRP with Leukocytes), 

according to the presence or absence of the leukocytes in the 

final product. 

Two characteristics differentiate the PRP from the PC produced 

in hemotherapy centers. The first is the platelet concentration - 

since, by definition, the PRP should concentrate at least 1 x 106 

platelets/microliter in 5 mL of plasma12, representing from 3x to 

5x of the basal blood concentration. The second is the purpose of 

the use: unlike hemo-therapeutic platelet concentrates, which 

propose supplementation of platelets already existing in the 

patient’s bloodstream, the application of PRP aims to enhance 

the local regeneration of injured tissues that have difficulties in 

repairing naturally or lack direct blood supply. This enhanced 

regeneration is due to the exceptional load of growth factors and 

cytokines derived from the activation of platelets, concentrated 

in the PRP.

Among the factors released during platelet activation, the most 

significant and already identified in the PRP are: (a) Tumor 

Growth Factor family (TGF-b 1 and 2); (b) Platelet Derived 

Growth Factors (PDGF); (c) Insulin Growth Factor (IGF), (d) 

Fibroblast Growth Factor (FGF), (e) Epidermal Growth Factor 

(EGF), and (f) Vascular Endothelial Growth Factor (VEGF). This 

set of factors (Table 1) plays an important role in cell prolifer-

ation and differentiation, chemotaxis, and angiogenesis13,16,17. 

In addition to these factors present in the a-platelet granules, 

platelets have dense granules that contain serotonin, hista-

mine, dopamine, as well as calcium and adenosine. All these 

compounds have fundamental implications in the biological 

aspects of tissue healing18, modulating the inflammation pro-

cess, stimulating the vascularization and synthesis of collagen, 

and mediating the healing of the tissue injury6,11.

In the PRP, the addition of anticoagulants prevents the early acti-

vation of platelets and, consequently, the formation of the fibrin 

network during centrifugiation14. The activation of platelets in the 

PRP and the release of regenerative factors can occur in two ways: 

(1) while handling the centrifuged plasma, with the addition of 

thrombin and/or of Ca+ ions13,17, or (2) directly upon its applica-

tion to the patient, in which trauma caused by needle insertion 

and/or contact with tissue collagen macromolecules triggers the 

immediate activation of platelets and the release of regenera-

tive factors. The association of PRP with organic and/or mineral-

ized matrices is also possible, generating the 3D structures that 

will provide the support to regeneration of complex structures 

through bioengineering. 



http://www.visaemdebate.incqs.fiocruz.br/ Vigil. sanit. debate 2018;6(1):1-11   |   5

Teixeira MVT et al. Use of platelets and derivatives in advanced therapies

We can see that the main mechanism of action of PRP is not 
in the platelets per se, but in the content of active molecules 
released by their platelet granules during their activation (sec-
ondary function of the platelets). Since in these protocols the 
platelets or their products will not be introduced through blood 
vessels, the application will not be orthologous, their action 
may be considered distinct from that performed in the patient’s 
bloodstream. 

Platelet-derived products like PRP have been used experi-
mentally since the 1970s, and they have become rather com-
mon since the 1990s. Even so, reviews of scientific literature 
on “platelet concentrates” like PRP are still difficult because 
of the absence of clear terminology in the literature13,20. Many 
PC were classified as PRP without the proper characterization 
of concentration of their components or content, with different 
production protocols. Only a few studies actually described the 
PRP content quantitatively and qualitatively. Platelet concen-
trates are difficult to characterize, since they are not traditional 
pharmaceutical preparations like antibiotics or anti-inflamma-
tory drugs. Platelet concentrates do not represent only an asso-
ciation of several growth factors. They are associated with blood 
clots, which concentrate factors and cytokines that orchestrate 
and modulate tissue regeneration20. The individual biological dif-
ferences of each donor, as well as their age and gender, make the 
PRP variable as to the composition and dosage of its factors and 
their regenerative effect. 

Even the time of platelet activation (pre or post-application) 
may influence the release of short-lived inflammatory cytokines. 
Another factor that must be taken into account is the time 
elapsed between obtaining it and its clinical application, since 
it may compromise the presence and performance of cytokines 
initially obtained in PRP21. 

PRP clinical applications

The first clinical application of PRP was in the study of Ferrari 
et al (1987), in which PRP was used as an additional element to 
transfusion in a heart surgery. Ever since then, the application 
of PRP has been shown to be safe and used mainly for: ortho-
pedics, sports medicine and dentistry, but also neurosurgery, 
ophthalmology, urology and even in facial and aesthetic surger-
ies. Evidences support that PRP has effects on inflammation and 
postoperative infections, as well as on the regeneration of bones 
and connective, epithelial and muscular tissues23. Although the 
use of PRP is a safe method, there are some conditions in which 
the application should be considered with caution, such as  clini-
cal signs of thrombocytopenia, platelet dysfunction, septicemia, 
hypofibrinogenemia, fever, anemia, cancer, dermal lesions close 
to   the application area, use of corticosteroids and anti-inflam-
matory drugs, in addition to active infections11,24. 

It is important to emphasize that the lack of standardization of 
well-established protocols for PRP generates many controversial 
results. Studies with unsatisfactory results are often associated 
with the poor quality of the material obtained, both in the con-
centration of platelets and in their integrity and effectiveness 
of activation11. 

The method to obtain PRP was elaborated and standardized in 
the 1970s18,25 and the clinical applications of PRP occurred in 
oral and maxillofacial surgeries in the 1990s26. In 2003, the first 
report of the human use of PRP in orthopedics appeared in the 
non-traumatic avulsion of the articular cartilage of the knee, 
in the form of a case report27. Since then, several papers have 
been published using PRP also in bone tissue engineering, in the 
treatment of joint cartilage lesions, muscle and tendon injuries, 
where most PRP studies are concentrated28. Table 2 presents 

Table 1. Factors present in PRP. 

Growth factor Effects

Tumor growth factor (TGF-β 1 and 2)

Regulates the mitogenic effect of other growth factors; stimulates the proliferation of 
undifferentiated mesenchymal cells; fibroblasts and osteoblast. Vascular stabilizer and 

regulator of collagen synthesis and collagenase secretion. It stimulates angiogenesis and 
endothelial chemotaxis, inhibiting the proliferation of macrophages and lymphocytes.

Fibroblast growth factor (FGF) Mitogenic effect for mesenchymal cells, chondrocytes and osteoblasts. Stimulates the 
growth and differentiation of cartilage and bone.

Platelet-derived growth factor (PDGF)
Stimulates the chemotaxis and mitosis of fibroblasts, smooth muscle cells and glial cells. 

Regulates collagenase secretion and collagen synthesis, mitogenic to mesenchymal cells and 
osteoblasts. It stimulates the chemotaxis of macrophages and neutrophils.

Epidermal growth factor (EGF) Stimulates mitosis of mesenchymal cells. It regulates the secretion of collagenase.
It stimulates chemotaxis and angiogenesis of endothelial cells.

Vascular-endothelial growth factor (VEGF) Stimulates endothelial cell mitosis. It increases angiogenesis and vessel permeability.

Insulin-like growth factor (IGF)
Stimulates the differentiation and mitogenesis of mesenchymal cells and lining cells. It 

stimulates the proliferation of osteoblasts and the production of collagen type I, osteocalcin 
and alkaline phosphatase.

Adapted from Moshiri and Oryan19.
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Table 2. Clinical trials and PRP application in orthopedics.

Authors Type of injury Type of 
study

Number 
of patients 

(or surgical site)

Experimental 
groups Main clinical outcomes 

Campell et al., 
201529

Knee 
osteoarthritis

Systematic 
review 3,278 knees

PRP and control 
(hyaluronic acid or 

placebo)

There was a significant difference in the clinical 
improvement of patients treated with PRP - 2 and 
12 months after treatment, but it was not possible 

to define the ideal number of applications.

Meheux et al., 
201630

Knee 
osteoarthritis

Systematic 
review 

(6 studies)
817 knees

PRP and control 
(hyaluronic acid or 

placebo)

There was a significant difference in the clinical 
improvement of the patients treated 

with PRP - 3 and 12 months after treatment 
(assessed by the Womac index).

Kanchanatawan et 
al., 201631

Knee 
osteoarthritis

Systematic 
review (551 

studies 
evaluated)

-
PRP, hyaluronic
acid (HA) and

placebo)

In short-term results (≤1 year), PRP injection 
improved functional outcomes (assessed 

by Womac, IKDC and EQ-VAS indices) when 
compared to HA and placebo, but there was no 

statistically significant difference in adverse 
events when compared with HA and placebo. 
This study suggests that PRP injection is more 

effective than HA and placebo in reducing 
symptoms and improves function and quality of 
life. The study suggests that PRP treatment has 
the potential for patients with mild to moderate 
osteoarthritis of the knee who did not respond to 

conventional treatment.

Dai et al., 201732 Knee 
osteoarthritis

Systematic 
review 

(10 studies)
1,069 patients

PRP and control 
(hyaluronic acid or 

placebo)

There was no significant difference in clinical 
improvement (pain and joint function) of patients 
treated with PRP or hyaluronic acid at 6 months 
after treatment (assessed by the Womac index). 
However, at 12 months there was a significant 
difference in clinical improvement (both pain 

and joint function) of patients treated with PRP 
in relation to hyaluronic acid (assessed by the 
Womac index). PRP does not increase risks of 

adverse events.

Kuang et al., 
201633

Total knee 
arthroplasty

Systematic 
review 

(12 studies)

1,234 patients 
(1,333 knees)

Autologous 
platelet gel and 

control (placebo)

Autologous platelet gel treatment improves pain 
control (assessed by the VAS scale), but there is no 
difference between blood loss, length of stay, and 

postoperative recovery.

Li et al., 201734 Total knee 
arthroplasty

Systematic 
review 1,316 patients PRP and control 

(placebo)

Treatment with PRP significantly increases 
motor function (assessed by the ROM index) 
at 30 days and 3 months post-surgery. There 

was no significant difference in clinical 
improvement (assessed by the Womac index) 

between the two experimental groups at  
24 hours, 48   hours, and 7 days post-surgery. 

There is no significant difference between the 
two groups in the occurrence of infection.

Warth et al., 
201534

Rotator cuff 
rupture

Systematic 
review 

(11 studies)
- PRP and control

There was no significant difference in clinical 
improvement (assessed by the ASES index, 

Constant, VAS) of patients treated with PRP or 
controls. However, there is a significant increase 
in the Constant scale when PRP is placed at the 

tendon-bone interface rather than when it is 
placed directly on the lesion surface.

Di Matteo et al., 
201636

Anterior cruciate 
ligament

Systematic 
review  

(23 clinical 
studies)

- PRP, PRP with stem 
cells and control

There is evidence that PRP improves the 
maturation of the implant and its bone integration.

Everhart et al., 
201737

Patellar 
tendinopathy

Systematic 
review  

(15 clinical 
studies)

- PRP and controls Treatment with PRP expedites patient recovery.

Chiew et al., 
201638 Plantar fascitis

Systematic 
review (1,126 

scientific 
articles)

455 patients PRP and control 
(steroids)

Treatment with PRP was superior to treatment 
with steroids and did not cause any type of adverse 

reaction or clinical complications.

Continue
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some of the most recent results described in the scientific liter-
ature on the use of PRP for orthopedic diseases.

Although the major PRP clinical studies focus on the area of   
orthopedic diseases18, many others have been exploring the 
regenerative potential of PRP for other areas. In dermatologi-
cal and esthetic procedures, PRP has been used in the form of 
topical facial injections to fill and regenerate facial wrinkles 
(anti-aging effects)42, acne scars or depressed or photo-dam-
aged areas. PRP applications have been performed with positive 
results in conjunction with facelift procedures, adipose tissue 
grafts43, fractioned laser and alopecia42,44,45. Other studies have 
also evaluated the potential of PRP in chronic ulcers23,42, muscle 
injuries46,47 and even in ocular lesions48. 

Regulatory aspects of the use of PRP for non-transfusion 
therapeutic purposes

Legislation in Brazil 

The preparation of the PRP for clinical use follows the regu-
lations defined by Brazilian Health Regulatory Agency (Anvisa) 
in Technical Note n. 64, of July 14, 2015, as follows: 

The processing of the PRP with an autologous purpose 
through a closed system may be done in healthcare 
establishments, in accordance with the provisions of RDC 
n. 63/2011, which provides for the requirements of Good 
Operating Practices for Health Services49. 

It is further specified that: 

the products used to process the PRP must be regularized 
by Anvisa, according to RDC n. 185 of October 22, 2001, 
which approves the Technical Regulation that deals with 

the registration, alteration, revalidation and cancellation 

of medical products and must be used according to the 

manufacturers’ instructions/recommendations50. 

The preparation in the open system has the following definition: 

The processing of the PRP by means of an open system 

should be done in Cell Processing Centers, according 

to the provisions of the recently published RDC n. 214, 

of February 7, 201851, which addresses the Good Practices 

in Human Cells for Use Therapeutic and clinical research.

RDC n. 214/2018 was drafted based on public consultation 

n. 270/2016, which defined the procedures to be used in the 

production of the PRP52.

The non-transfusional use of PRP follows Technical Note 

n. 064/2015 GSTCO/GGPBS/Sumed/Anvisa49 on the “Use of 

Platelet Rich Plasma - PRP for non-transfusion therapeutic pur-

poses”, which specifies: “The clinical indications and therapeu-

tic purpose for the use of PRP should be recognized and regu-

lated by the respective Professional Councils”.

In Resolution n. 2.128, of July 17, 2015, the Federal Council 

of Medicine (CFM) considers the practice of using PRP as an 

experimental tool in the treatment of musculoskeletal and 

other diseases53. The same resolution still restricts the use of 

PRP to clinical experimentation, within the protocols of the 

Committee for Research Ethics (CEP)/National Commission 

of Research Ethics (Conep). CFM Resolution n. 1998 prohib-

its physicians to provide therapeutic treatment services that 

are not recognized by the scientific community. Therefore, 

clinical trials using PRP should be previously approved by the 

CEP/Conep system.

Continuation

Filardo et al., 
201639 Tendon lesions

Systematic 
review of 
Level I, 

II, III and 
IV clinical 

studies

19 scientific 
papers on the 

patellar tendon, 
24 on the 

Achilles tendon, 
29 on the lateral 

tendon of the 
shoulder, 32 on 
the rotator cuff

PRP and control

PRP was beneficial for the treatment of the 
patellar tendon, but not the Achilles tendon. For 
the treatment of lateral shoulder tendinopathy, 
clinical improvement was observed in most of 
the more advanced studies, but there was a 

lack of evidence of superiority in conventional 
treatments. In rotator cuff disease, most studies 
have reported lack of evidence of the beneficial 

effects of PRP over traditional therapies.

Roffi et al., 201740
Bone defects 

(pseudoarthrosis 
fractures)

Systematic 
review (45 
preclinical 

and 19 
clinical 
articles)

- PRP and controls

The benefits of PRP are observed in 91.1% of the 
preclinical studies; in histological analyses, the 
positive results appear in 84.4% of the studies 
and the biomechanical and radiological results 
are observed in 72.5% and 75% of the studies, 

respectively. The results of clinical trials are still 
inconclusive.

Pas et al., 201541 Hamstring injury Systematic 
review 526 patients PRP and control

The meta-analysis showed superior efficacy for 
rehabilitation exercises. Injection of PRP had no 

effect on acute hamstring injury. Limited evidence 
has been found that agility and stem stabilization 

can reduce re-injury rates. Limitations identified in 
most ACEs should improve the conception 

 of new ACEs.

ASES: American Shoulder and Elbow Surgeons; Constant: Constant Score; DASH: Disability of the Arm, Shoulder and hand; KJOC: Kerlan: Jobe 
Orthopedic Clinic; PRP: platelet rich plasma; ROM: Range of Motion; VAS: visual analogic scale; Womac: The Western Ontario McMaster Universities 
Osteoarthritis Index Bellamy.



http://www.visaemdebate.incqs.fiocruz.br/ Vigil. sanit. debate 2018;6(1):1-11   |   8

Teixeira MVT et al. Use of platelets and derivatives in advanced therapies

On the other hand, the Federal Council of Dentistry, through 
Resolution CFO n. 158/2015, regulates the use of Platelet Rich 
Plasma and Platelet Rich Fibrin, called Autologous Platelet 
Aggregates, for non-transfusion purposes within the scope of 
Dentistry55. PRP is considered to be the portion of blood that 
contains platelet components, without the addition of any prod-
uct, including anticoagulants or coagulants. 

Following the public consultation of Anvisa n. 270/2016, biolog-
ical products consisting of human cells or their derivatives, not 
chemically defined, autologous or allogeneic, which perform in 
the recipient a function other than that performed in the donor, 
shall be considered as products of advanced cell therapies, 
the use of which will have its own regulations52. This definition 
applies to the use of PRP in non-transfusion procedures, which 
should then be adapted to the new legislation. 

Examples of international legislations 

PRP is classified by the Food and Drug Administration (FDA), an 
agency of the United States Department of Health and Human 
Services, as an autologous and minimally handled material 
obtained from blood, primarily used locally or topically56,57. 
The devices used in PRP preparation are subject to FDA autho-
rization and are considered low risk. They must be at least 
as safe and effective as an already legally marketed device56. 
PRP may be part of a set of procedures, as associated with 
bone graft materials. 

Currently, the use of PRP in the United States is considered 
a medical procedure, not subject to FDA regulation. The FDA 
does not regulate the practice of medicine, so clinicians may 
use products in “undescribed use” or off label58, provided they 
have the responsibility to be well informed about the product 
and base its use on rational scientific and medical evidence, 
in addition to keeping records of the use of the product and 
its effects56,59. 

In Europe, the regulatory framework for the blood system is 
currently governed by Directive 2002/98/EC, which lays down 
rules on the quality and safety standards to collect, control, pro-
cess, preserve and distribute human blood and its components, 
recognizing internal regulations in the various member States60. 
Blood components may be considered as products or medicines. 
Depending on the amount, processing and clinical protocol, they 
may be used in a less restrictive manner, under the prescription 
and control of a physician61. 

In Italy, procedures classified as “topical application” are those 
in which blood components are not applied to patients by trans-
fusion, but directly in the affected area, such as intra-articular 
or intra-tissue injection in orthopedics, or cutaneous and sub-
cutaneous injection in dermatology and plastic surgery. Blood 
handling is restricted to Blood Transfusion Services, but PRP 
preparation may occur on an outpatient basis61.

The Spanish Agency of Medicines and Medical Devices (Aemps) 
prepared a comprehensive report and a resolution regulating 
the use of PRP as a medical product for human use, defining 

the composition of the PRP, its mechanisms of action and med-
ical guides for use62. Medical products include any substance 
or combination of substances that may be used in or admin-
istered to humans, with the function of restoring, correcting 
or modifying physiological functions, exerting a pharmacolog-
ical, immunological or metabolic action or making a medical 
diagnosis59. The use of PRP may be prescribed by physicians or 
dentists. It must be handled with appropriate equipment and 
instruments in authorized health centers in accordance with 
regional regulations. 

The equipment must be registered with the EC medical device, 
indicating that it complies with the European directives and 
should be used according to the manufacturer’s instructions. 
In terms of efficacy, the use of PRP can be classified into three 
categories, depending on the evidence available: (a) pathol-
ogies in which there is evidence to recommend treatment, 
(b) those in which there was a negative balance between risk 
and benefit and will not be recommended for use and (c) those 
requiring further evidence. Physicians will have to adopt spe-
cific measures of control, supervision and traceability to pre-
vent the transmission of infectious diseases. They should imme-
diately notify the drug surveillance authority of any suspected 
adverse reaction. All medicines must have a summary in which 
the characteristics of the product are detailed and a package 
leaflet with basic information and instructions for the patient. 
One should expose the pros and cons compared to other treat-
ments and any potential risks and/or side effects.

To date, there is no clear gold standard protocol for the man-
ufacturing of PRP, as there is still little characterization per-
formed on the products and lack of regulation and standard-
ization. To characterize the components that play a key role 
in tissue regeneration and formulate a preparation appropriate 
to each pathophysiological situation, a simple and well-defined 
procedure is required, where centrifuging conditions are critical 
to high quality PRP63.

CONCLUSIONS

The PRP used in non-transfusion procedures represents a chem-
ically undefined product. It has been used in a non-orthologous 
manner in the areas of orthopedics, dermatology, dentistry 
and ophthalmology. According to the new proposals of Anvisa, 
therefore, it will be considered an Advanced Cell Therapy. Like 
in the United States and Europe, regardless of whether PRP 
is prepared in open or closed systems, it will be necessary to 
better define its composition and its therapeutic action. These 
parameters should have their minimum specifications deter-
mined according to their indications of use. These also need 
to be described, in each area, according to the degree of sci-
entific evidence that corroborates their use. Furthermore, it is 
necessary to establish quality control criteria like traceability, 
efficacy and drug-surveillance, so that it is properly controlled 
by the responsible regulatory agencies, allowing greater secu-
rity in its use.



http://www.visaemdebate.incqs.fiocruz.br/ Vigil. sanit. debate 2018;6(1):1-11   |   9

Teixeira MVT et al. Use of platelets and derivatives in advanced therapies

1. Castro HC, Ferreira BL, Nagashima T, Schueler A, 
Rueff C, Camisasca D et al. Plaquetas: ainda um alvo 
terapêutico. J Bras Patol Med Lab. 2006;42(5):321-32. 
https://doi.org/10.1590/S1676-24442006000500004

2. Deutsch VR, Tomer A. Megakaryocyte development and 
platelet production. Br J Haematol. 2006;134(5):453-66. 
https://doi.org/10.1111/j.1365-2141.2006.06215.x  

3. Patel SR, Hartwig JH, Italiano JE Jr. The biogenesis of 
platelets from megakaryocyte proplatelets. J Clin Invest. 
2005;115(12):3348-54. https://doi.org/10.1172/JCI26891

4. Golebiewska EM, Poole AW. Platelet secretion: 
from haemostasis to wound healing and 
beyond. Blood Rev. 2015;29(3):153-62. 
https://doi.org/10.1016/j.blre.2014.10.003

5. Ferreira CN, Sousa MO, Dusse LM, Carvalho MG. O 
novo modelo da cascata de coagulação baseado 
nas superfícies celulares e suas implicações. 
Rev Bras Hematol Hemoter. 2010;32(5):416-21. 
https://doi.org/10.1590/S1516-84842010000500016

6. Burnouf T, Strunk D, Koh MB, Schallmoser K. 
Human platelet lysate: replacing fetal bovine 
serum as a gold standard for human cell 
propagation? Biomaterials. 2016;76:371-87. 
https://doi.org/10.1016/j.biomaterials.2015.10.065  

7. Ministério da Saúde (BR). Guia para o uso de 
Hemocomponentes. Brasília, DF: Ministério da Saúde; 2010. 

8. Sociedade Beneficente de Senhoras Hospital Sírio-Libanês. 
Guia de condutas hemoterápicas. 2a ed. São Paulo: 
Sociedade Beneficente de Senhoras Hospital Sírio-Libanês; 
2010. Transfusão de plaquetas, p. 35-42. 

9. Agência Nacional de Vigilância Sanitária – Anvisa. 
Resolução da Diretoria Colegiada RDC N° 57, de 16 de 
dezembro de 2010. Determina o regulamento sanitário para 
serviços que desenvolvem atividades relacionadas 
ao ciclo produtivo do sangue humano e  
componentes e procedimentos transfusionais. 
Diário Oficial União. 17 dez. 2010.

10. Ministério da Saúde (BR). Portaria Nº 1.353, de 13 de junho 
de 2011. Aprova o regulamento técnico de procedimentos 
hemoterápicos. Diário Oficial União. 14 jun 2011.

11. Marques LF, Stessuk T, Camargo IC, Sabeh 
Junior N, Santos L, Ribeiro-Paes JT. Platelet-
rich plasma (PRP): methodological aspects and 
clinical applications. Platelets. 2015;26(2):101-13. 
https://doi.org/10.3109/09537104.2014.881991

12. Marx RE. Platelet-rich plasma (PRP): what is PRP and 
what is not PRP? Implant Dent. 2001;10(4):225-8. 
https://doi.org/10.1097/00008505-200110000-00002

13. Amable PR, Carias RB, Teixeira MV, da Cruz Pacheco I, 
Corrêa do Amaral RJ, Granjeiro JM et al. Platelet-rich 
plasma preparation for regenerative medicine: 
optimization and quantification of cytokines and 
growth factors. Stem Cell Res Ther. 2013;4(3):67. 
https://doi.org/10.1186/scrt218  

14. Dohan Ehrenfest DM, Rasmusson L, Albrektsson T. 
Classification of platelet concentrates: from pure platelet-
rich plasma (P-PRP) to leucocyte- and platelet-rich 
fibrin (L-PRF). Trends Biotechnol. 2009;27(3):158-67. 
https://doi.org/10.1016/j.tibtech.2008.11.009

15. Dohan Ehrenfest DM, Andia I, Zumstein MA, 
Zhang CQ, Pinto NR, Bielecki T. Classification of 
platelet concentrates (Platelet-Rich Plasma-PRP, 
Platelet-Rich Fibrin-PRF) for topical and infiltrative 
use in orthopedic and sports medicine: current 
consensus, clinical implications and perspectives. 
Muscles Ligaments Tendons J. 2014;4(1):3-9. 
https://doi.org/10.11138/mltj/2014.4.1.0013

16. Choukroun J, Diss A, Simonpieri A, Girard MO, 
Schoeffler C, Dohan SL, et al. Platelet-rich fibrin (PRF): 
A second-generation platelet concentrate. Part IV: 
Clinical effects on tissue healing. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2006;101(3):e56-60. 
https://doi.org/10.1016/j.tripleo.2005.07.011

17. Mazzocca AD, McCarthy MB, Chowaniec DM, Cote 
MP, Romeo AA, Bradley JP et al. Platelet-rich plasma 
differs according to preparation method and human 
variability. J Bone Joint Surg Am. 2012;94(4):308-16. 
https://doi.org/10.2106/JBJS.K.00430

18. Foster TE, Puskas BL, Mandelbaum BR, Gerhardt MB, Rodeo 
SA. Platelet-rich plasma: from basic science to clinical 
applications. Am J Sports Med. 2009;37(11):2259-72. 
https://doi.org/10.1177/0363546509349921  

19. Moshiri A, Oryan A. Role of platelet-rich plasma 
in soft and hard connective tissue healing: 
an evidence-based review from basic to clinical 
application. Hard Tissue. 2013;2(1):1-19. 
https://doi.org/10.13172/2050-2303-2-1-326

20. Simonpieri A, Del Corso M, Vervelle A, Jimbo R, Inchingolo 
F, Sammartino G et al. Current knowledge and perspectives 
for the use of platelet-rich plasma (PRP) and platelet-rich 
fibrin (PRF) in oral and maxillofacial surgery part 2: bone 
graft, implant and reconstructive surgery. Curr Pharm 
Biotechnol. 2012;13(7):1231-56. 
https://doi.org/10.2174/138920112800624472  

21. Hauschild G, Geburek F, Gosheger G, Eveslage M, Serrano 
D, Streitbürger A et al. Short term storage stability at 
room temperature of two different platelet-rich plasma 
preparations from equine donors and potential impact on 
growth factor concentrations. BMC Vet Res. 2017;13(1):7. 
https://doi.org/10.1186/s12917-016-0920-4

22. Ferrari M, Zia S, Valbonesi M, Henriquet F, Venere G, 
Spagnolo S et al. A new technique for hemodilution, 
preparation of autologous platelet-rich plasma and 
intraoperative blood salvage in cardiac surgery. Int J Artif 
Organs. 1987;10(1):47-50.  

23. Sampson S, Gerhardt M, Mandelbaum B. Platelet rich 
plasma injection grafts for musculoskeletal injuries: 
a review. Curr Rev Musculoskelet Med. 2008;1(3-4):165-74. 
https://doi.org/10.1007/s12178-008-9032-5  

REFERENCES



http://www.visaemdebate.incqs.fiocruz.br/ Vigil. sanit. debate 2018;6(1):1-11   |   10

Teixeira MVT et al. Use of platelets and derivatives in advanced therapies

24. Tate KS, Crane DM. Platelet rich plasma grafts in 
musculoskeletal medicine. J. Prolotherapy. 2016;2(2):371-6.

25. Hildner F, Albrecht C, Gabriel C, Redl H, Griensven M. State 
of the art and future perspectives of articular cartilage 
regeneration: a focus on adipose-derived stem cells 
and platelet-derived products. J Tissue Eng Regen Med. 
2011;5(4):e36-51. https://doi.org/10.1002/term.386  

26. Marx RE, Carlson ER, Eichstaedt RM, Schimmele SR, 
Strauss JE, Georgeff KR. Platelet-rich plasma: growth 
factor enhancement for bone grafts. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod. 1998;85(6):638-46. 
https://doi.org/10.1016/S1079-2104(98)90029-4

27. Sánchez M, Azofra J, Anitua E, Andía I, Padilla S, 
Santisteban J et al. Plasma rich in growth factors 
to treat an articular cartilage avulsion: a case 
report. Med Sci Sports Exerc. 2003;35(10):1648-52. 
https://doi.org/10.1249/01.MSS.0000089344.44434.50  

28. Mlynarek RA, Kuhn AW, Bedi A. Platelet-Rich Plasma (PRP) 
in orthopedic sports medicine. Am J Orthop (Belle Mead 
NJ). 45(5):290-326.  

29. Campbell KA, Saltzman BM, Mascarenhas R, Khair 
MM, Verma NN, Bach BR Jr et al. Does Intra-articular 
platelet-rich plasma injection provide clinically superior 
outcomes compared with other therapies in the treatment 
of knee osteoarthritis? A systematic review of overlapping 
meta-analyses. Arthroscopy. 2015;31(11):2213-21. 
https://doi.org/10.1016/j.arthro.2015.03.041  

30. Meheux CJ, McCulloch PC, Lintner DM, Varner 
KE, Harris JD. Efficacy of Intra-articular platelet-
rich plasma injections in knee osteoarthritis: a 
systematic review. Arthroscopy. 2016;32(3):495-505. 
https://doi.org/10.1016/j.arthro.2015.08.005  

31. Kanchanatawan W, Arirachakaran A, Chaijenkij K, 
Prasathaporn N, Boonard M, Piyapittayanun P et al. 
Short-term outcomes of platelet-rich plasma injection 
for treatment of osteoarthritis of the knee. Knee 
Surg Sports Traumatol Arthrosc. 2016;24(5):1665-77. 
https://doi.org/10.1007/s00167-015-3784-4  

32. Dai WL, Zhou AG, Zhang H, Zhang J. Efficacy of 
platelet-rich plasma in the treatment of knee 
osteoarthritis: a meta-analysis of randomized 
controlled trials. Arthroscopy. 2017;33(3):659-670.e1. 
https://doi.org/10.1016/j.arthro.2016.09.024  

33. Kuang M-J, Han C, Ma J-X, Li F, Zhao J, Fu L et 
al. The efficacy of intraoperative autologous 
platelet gel in total knee arthroplasty: a meta-
analysis. Int J Surg. 2016;36(Pt A):56-65. 
https://doi.org/10.1016/j.ijsu.2016.10.021

34. Li FX, Li Y, Qiao CW, Zhu J, Chen J, Zhang PY. Topical use 
of platelet-rich plasma can improve the clinical outcomes 
after total knee arthroplasty: A systematic review and 
meta-analysis of 1316 patients. Int J Surg. 2017;38:109-16. 
https://doi.org/10.1016/j.ijsu.2016.12.013  

35. Warth RJ, Dornan GJ, James EW, Horan MP, Millett PJ. 
Clinical and structural outcomes after arthroscopic repair 
of full-thickness rotator cuff tears with and without 

platelet-rich product supplementation: a meta-analysis 
and meta-regression. Arthroscopy. 2015;31(2):306-20. 
https://doi.org/10.1016/j.arthro.2014.09.007

36. Di Matteo B, Loibl M, Andriolo L, Filardo G, Zellner 
J, Koch M et al. Biologic agents for anterior cruciate 
ligament healing: a systematic review. World J Orthop. 
2016;7(9):592-603. https://doi.org/10.5312/wjo.v7.i9.592  

37. Everhart JS, Cole D, Sojka JH, Higgins JD, 
Magnussen RA, Schmitt LC et al. Treatment 
options for patellar tendinopathy: a systematic 
review. Arthroscopy. 2017;44(4):861-72. 
https://doi.org/10.1016/j.arthro.2016.11.007

38. Chiew SK, Ramasamy TS, Amini F. Effectiveness 
and relevant factors of platelet-rich plasma 
treatment in managing plantar fasciitis: 
a systematic review. J Res Med Sci. 2016;21(3):38. 
https://doi.org/10.4103/1735-1995.183988  

39. Filardo G, Di Matteo Bi, Kon E, Merli G, Marcacci M. 
Platelet-rich plasma in tendon-related disorders: results 
and indications. Knee Surg Sports Traumatol Arthrosc. 
2016;1-16. https://doi.org/10.1007/s00167-016-4261-4

40. Roffi A, Krishnakumar GS, Gostynska N, Kon E, Candrian 
C, Filardo G. The role of three-dimensional scaffolds in 
treating long bone defects: evidence from preclinical and 
clinical literature: a systematic review. Biomed Res Int. 
2017;2017:8074178. https://doi.org10.1155/2017/8074178

41. Pas HI, Reurink G, Tol JL, Weir A, Winters M, 
Moen MH. Efficacy of rehabilitation (lengthening) 
exercises, platelet-rich plasma injections, and 
other conservative interventions in acute hamstring 
injuries: an updated systematic review and 
meta-analysis. Br J Sports Med. 2015;49(18):1197-205. 
https://doi.org/10.1136/bjsports-2015-094879

42. Conde Montero E, Fernández Santos ME, Suárez 
Fernández R. Platelet-rich plasma: applications in 
dermatology. Actas Dermosifiliogr. 2015;106(2):104-11. 
https://doi.org/10.1016/j.adengl.2014.12.009  

43. Luck J, Smith OJ, Mosahebi A. A systematic review of 
autologous platelet-rich plasma and fat graft preparation 
methods. Plast Reconstr Surg Glob Open. 2017;5(12):e1596. 
https://doi.org/10.1097/GOX.0000000000001596

44. Frautschi RS, Hashem AM, Halasa B, Cakmakoglu 
C, Zins JE. Current evidence for clinical efficacy 
of platelet rich plasma in aesthetic surgery: 
a systematic review. Aesthet Surg J. 2017;37(3):353-62. 
https://doi.org/10.1093/asj/sjw178

45. Picard F, Hersant B, Niddam J, Meningaud JP. 
Injections of platelet-rich plasma for androgenic 
alopecia: A systematic review. J Stomatol 
Oral Maxillofac Surg. 2017;118(5):291-7. 
https://doi.org/10.1016/j.jormas.2017.06.011

46. De Carli A, Volpi P, Pelosini I, Ferretti A, 
Melegati G, Mossa L et al. New therapeutic 
approaches for management of sport-induced 
muscle strains. Adv Ther. 2009;26(12):1072-83. 
https://doi.org/10.1007/s12325-009-0086-6  



http://www.visaemdebate.incqs.fiocruz.br/ Vigil. sanit. debate 2018;6(1):1-11   |   11

Teixeira MVT et al. Use of platelets and derivatives in advanced therapies

47. Hamilton BH, Best TM. Platelet-enriched plasma and 
muscle strain injuries: challenges imposed by the 
burden of proof. Clin J Sport Med. 2011;21(1):31-6. 
https://doi.org/10.1097/JSM.0b013e318205a658  

48. Riestra AC, Alonso-Herreros JM, 
Merayo-Lloves J. Platelet rich plasma in ocular 
surface. Arch Soc Esp Oftalmol. 2016;91(10):475-90. 
https://doi.org/10.1016/j.oftal.2016.03.00149.  

49. Agência Nacional de Vigilância Sanitária – Anvisa. Nota 
Técnica Nº 64, de 14 de julho de 2015[acesso 15 jan 
2018]. Utilização de Plasma Rico em Plaquetas - PRP 
para fins terapêuticos não transfusionais. Diário Oficial 
União. Disponível em: http://portal.anvisa.gov.br/
documents/33840/330709/Nota+T%C3%A9cnica+n%C2%BA+6
4+de+2015/2fdb26c4-e470-43fa-9241-3db5650a8835 

50. Agência Nacional de Vigilância Sanitária – Anvisa. Resolução 
N° 185, de 22 de outubro de 2001. Aprova o Regulamento 
Técnico que consta no anexo desta Resolução, que trata do 
registro, alteração, revalidação e cancelamento do registro 
de produtos médicos na Agência Nacional de Vigilância 
Sanitária. Diário Oficial União. 6 nov 2011.

51. Agência Nacional de Vigilância Sanitária – Anvisa. Resolução 
da Diretoria Colegiada RDC Nº 214, de 7 de fevereiro de 
2018. Dispõe sobre as Boas Práticas em Células Humanas 
para Uso Terapêutico e pesquisa clínica, e dá outras 
providências. Diário Oficial da União. 22 fev 2018.

52. Agência Nacional de Vigilância Sanitária – Anvisa. Consulta 
Pública Nº 270, de 4 de novembro de 2016. Proposta de 
Resolução da Diretoria Colegiada (RDC) que dispõe sobre as 
Boas Práticas em Células humanas para uso terapêutico e 
pesquisa clínica. Diário Oficial União. 8 nov 2016.

53. Conselho Federal de Medicina. Resolução CFM Nº 
2.128/2015. Considerar o Plasma Rico em Plaquetas (PRP) 
como procedimento experimental, só podendo ser utilizado 
em experimentação clínica dentro dos protocolos do 
sistema CEP/CONEP. Diário Oficial União. 29 out 2015.

54. Conselho Federal de Medicina. Resolução CFM Nº 1.499/1998. 
Proibe a utilização de práticas terapêuticas não reconhecidas 
pela comunidade científica. Diário Oficial União. 3 set 1998.

55. Conselho Federal de Odontologia. Resolução CFO N° 158, 
de 8 de junho de 2015. Regulamenta o uso de Agregados 
Plaquetários Autólogos para fins não transfusionais no 
âmbito da Odontologia. Diário Oficial União. 6 jul 2015.

56. Beitzel K, Allen D, Apostolakos J, Russell RP, 
McCarthy MB, Gallo GJ et al. US definitions, current 
use, and FDA stance on use of platelet-rich plasma 
in sports medicine. J Knee Surg. 2015;28(1):29-
34. https://doi.org/10.1055/s-0034-1390030  

57. Chahla J, Cinque ME, Piuzzi NS, Mannava S, Geeslin AG, 
Murray IR et al. A call for standardization in platelet-
rich plasma preparation protocols and composition 
reporting: a systematic review of the clinical orthopaedic 
literature. J Bone Joint Surg Am. 2017;99(20):1769-79. 
https://doi.org/10.2106/JBJS.16.01374  

58. U.S. Food and Drugs Administration. “Off-Label” and 
investigational use of marketed drugs, biologics, and 
medical devices: information sheet.  Silver Spring: U.S. 
Food and Drugs Administration; 2016.

59. Anitua E, Prado R, Orive G. Closing regulatory 
gaps: new ground rules for platelet-rich 
plasma. Trends Biotechnol. 2015;33(9):492-5. 
https://doi.org/10.1016/j.tibtech.2015.07.00260

60. The European Parliament and the Council of The European 
Union. Directive 2002/98/EC, of 27 January 2003. Setting 
standards of quality and safety for the collection, testing, 
processing, storage and distribution of human blood and 
blood components and amending. 2003[acesso 24 jan 2018]. 
Disponível em: https://ec.europa.eu/health//sites/health/
files/files/eudralex/vol-1/dir_2002_98/dir_2002_98_en.pdf

61. Fiorentino S, Roffi A, Filardo G, Marcacci M, Kon E. 
European definitions, current use, and EMA stance of 
platelet-rich plasma in sports medicine. J Knee Surg. 
2015;28(1):51-4. https://doi.org/10.1055/s-0034-1396016  

62. Spanish Agency of Medicines and Medical Devices. 
Resolution establishing the classification of non-
replacement therapeutic use of autologous plasma and its 
fractions, components or derivatives as a medicinal product 
for human use to meet specialised needs. 2013[acesso 
24 jan 2018]. Disponível em: http://www.aemps.gob.
es/legislacion/espana/medicamentosUsoHumano/docs/
medEspeciales/resolucion-PRP.pdf

63. Chicharro-Alcántara D, Rubio-Zaragoza M, Damiá-Giménez E, 
Carrillo-Poveda JM, Cuervo-Serrato B, Peláez-Gorrea P et al. 
Platelet Rich Plasma: New Insights for Cutaneous Wound 
Healing Management. J Funct Biomater. 2018;9(1):10. 
https://doi.org/10.3390/jfb9010010 

Conflict of Interest
Authors have no potential conflict of interest to declare, related to this study’s political or financial peers and institutions.

This publication is licensed under the Creative Commons Attribution 3.0 Unported license.
To view a copy of this license, visit http://creativecommons.org/licenses/by/3.0/deed.pt.

https://doi.org/10.1055/s-0034-1390030
https://doi.org/10.1055/s-0034-1396016
http://www.aemps.gob.es/legislacion/espana/medicamentosUsoHumano/docs/medEspeciales/resolucion-PRP.pdf
http://www.aemps.gob.es/legislacion/espana/medicamentosUsoHumano/docs/medEspeciales/resolucion-PRP.pdf
http://www.aemps.gob.es/legislacion/espana/medicamentosUsoHumano/docs/medEspeciales/resolucion-PRP.pdf

