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Rezumat

Plasma imbogatitd in trombocite (Platelet-rich Plasma
— PRP) reprezintd prin definitie un produs de plasmdi
autologd cu o concentratie mai mare de trombocite decdt cea
a sangelui recoltat. Este un tratament modern, care si-a
cdstigat deja un loc intre cele mai utilizate produse din
categoria ortobiologicelor. Trombocitele reprezintd elemente
cheie in procesele de reparare tisulard. Ele elibereazd
numerogi factori de crestere, stimuleazi fibroblastele si
celulele endoteliale si pot declansa faza anagen. Principiul
care stid la baza obtinerii PRP prin centrifugare este ci
aceasta determind trombocitele sd se depund in stratul
profund al plasmei, separindu-se astfel de stratul
superficial. Concentratia optimd a trombocitelor in plasma
separatid nu a fost incd stabilitd, in ciuda numeroaselor
studii efectuate piand in prezent si a varietitii domeniilor in
care PRP a fost utilizatd. S-au stabilit, insd, factorii cei mai
importanti care influenfeazd proliferarea celulard, iar
respectarea acestora permite utilizarea unor concentratii de
trombocite apropiate de limita superioard a intervalului
optim: 3.7x10° plt/uL. Din punct de vedere al deontologiei
medicale, procedurile care folosesc PRP trebuie sustinute de
diagnosticul si mecanismul patogenic al afectiunii de tratat,
iar calitatea dispozitivelor folosite sid fie sustinutd de
dovezile clare asupra concentratiei, purititii si viabilititii
trombocitelor. Interesul manifestat de cdtre pacienti pentru
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Summary

Platelet-rich plasma (PRP) is by definition an
autologous plasma product with a higher concentration of
platelets than that of collected blood. It is a modern
treatment, which has already earned a place among the
most used products in the category of orthobiologics.
Platelets are key elements in tissue repair processes. They
release numerous growth factors, stimulate fibroblasts and
endothelial cells, and can trigger the anagen phase. The
principle behind obtaining PRP by centrifugation is that it
causes the platelets to settle in the deep layer of the plasma,
thus separating them from the superficial layer. The optimal
concentration of platelets in separated plasma has not yet
been established, despite the many studies performed to date
and the variety of fields in which PRP has been used.
However, the most important factors that influence cell
proliferation have been established, and their observance
allows the use of platelet concentrations close to the upper
limit of the optimal range: 3.7x10° plt/uL. From the point
of view of medical ethics, procedures using PRP must be
supported by the diagnosis and pathogenic mechanism of
the condition to be treated, and the quality of the devices
used must be supported by clear evidence of platelet
concentration, purity and viability. The interest shown by
patients for this type of treatment has caused the global
market for PRP to have a significant growth and, starting
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acest tip de tratament a ficut ca piata globald pentru PRP
sd aibd o crestere semnificativd si, plecind de la valoarea din
anul 2017 (195,2 milioane de dolari), cu un spor procentual
anual estimat la 11,6%, aceasta sd ajungd la aproximativ
715,65 milioane de dolari in anul 2030.

Cuvinte cheie: PRP, Platelet-rich Plasma, Plasmd
imbogatitd in trombocite, Plasmd, Trombocite, Orto-
biologic, Reparare tisulard, Factori de crestere, Tratament,
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Definitie

PRP - Platelet-rich Plasma sau Plasma imbo-
Qatitd in trombocite reprezintd, prin definitie, un
produs de plasmd autologd cu o concentratie mai mare
de trombocite decit cea a sdngelui recoltat [1].

Se urmadreste, de asemenea, reducerea
drasticd a “contaminantilor” — eritrocite si leuco-
cite (limfocite si monocite, dar in special
granulocitele), mai ales datoritd rolului pro-
inflamator al acestora.

Reprezintd un tratament modern, care si-a
castigat deja un loc intre cele mai utilizate pro-
duse din categoria “ortobiologicelor” (produse
care se gasesc In natura, din surse 100% biologice,
cu rol In cresterea capacitdtii Inndscute a orga-
nismului de reparare si regenerare) in diferite
sectoare: tratamente dermatologice si proceduri
dermato-cosmetice, ortopedie, chirurgie gene-
rald, stomatologie, etc [1,2].

Fiziologia si rolul trombocitelor si al
plasmei

Trombocitele reprezintd aproximativ 6% din
elementele figurate ale sangelui, aldturi de
eritrocite (93%) si leucocite (1%). Sunt celule mici,
discoidale, cu o durat¥ de viati de 7-10 zile. In
conditii fiziologice, activarea lor se produce in
urma unui traumatism ce provoacd sangerare.
Trombocitele reprezintd elemente cheie in
procesele de reparare tisulard. Ele elibereaza
numerosi factori de crestere (FGF, PDGF, TGE-8,
EGFE, VEGE IGF etc) si citokine implicate in

170

Definition

PRP - Platelet-rich Plasma or Platelet-enriched
plasma is, by definition, an autologous plasma
product with a higher concentration of platelets than
that of collected blood [1].

The aim is also to drastically reduce
“contaminants” - erythrocytes and leukocytes
(lymphocytes and monocytes, but especially
granulocytes), especially because of their pro-
inflammatory role.

It is a modern treatment that has already
earned a place among the most widely used
products in the category of “orthobiologics”
(products found in nature, from 100% biological
sources, with a role in increasing the body’s
innate capacity for repair and regeneration) in
various sectors: dermatological treatments and
dermato-cosmetic procedures, orthopaedics,
general surgery, dentistry, etc [1,2].

Physiology and role of platelets and
plasma

Platelets account for about 6% of the figu-
rative elements of blood, together with ery-
throcytes (93%) and leukocytes (1%). They are
small, discoid cells with a lifespan of 7-10 days.
Under physiological conditions, they are
activated following trauma causing bleeding.
Platelets are key elements in tissue repair
processes. They release numerous growth factors
(FGF, PDGF, TGF-8, EGF, VEGF, IGF, etc.) and
cytokines involved in stem cell migration,




migrarea, diferentierea si proliferarea celulelor
stem. In plus, trombocitele stimuleaza fibro-
blastele si celulele endoteliale, inducand sinteza
matricei extracelulare si respectiv formarea
neovascularizatiei[2,3].

O listd partiald a diversilor factori de crestere
si citokine din PRP, alaturi de efectele acestora se
gdseste In Tabelul 1 [1,3,4,5].
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differentiation and proliferation. In addition,
platelets stimulate fibroblasts and endothelial
cells, inducing extracellular matrix synthesis
and neovascularization formation, respectively
[2,3].

A vpartial list of the various growth factors
and cytokines in PRP, together with their effects,
can be found in Table 1 [1,3,4,5].

Tabelul 1

Factori de crestere
si citokine

Functii si efecte

PDGF Mitoza celulelor mezenchimale. Chemotactic si mitogen pentru fibroblaste. Regleaza secretia de colagen.
Chemotactic pentru neutrofile si macrofage.

macrofagelor si a limfocitelor.

TGE-B Stimuleaza proliferarea celulelor mezenchimale nediferentiate. Mitoza celulelor endoteliale si a
fibroblastelor. Regleaza efectul mitogen al altor factori de crestere si angiogeneza. Inhiba proliferarea

VEGF Angiogeneza si cresterea permeabilitatii vasculare. Mitoza celulelor endoteliale.

Exprimat in papila dermica in anagen; creste diametrul vaselor perifoliculare.

foliculilor pilosi.

EGF Proliferarea keratinocitelor si a fibroblastelor. Mitoza celulelor endoteliale. Proliferarea si regenerarea

FGF (a-b) Mitoza celulelor mezenchimale. Inductor al fazei anagen.

IGF-1 Chemotactic pentru fibroblaste si stimuleaza sinteza proteica. Mentine cresterea foliculilor pilosi in vitro.

Ang-1 Angiogeneza prin stimularea proliferarii celulelor endoteliale. Stabilizarea structurii vaselor prin recrutarea
de pericite.

PF-4 Chemotactic pentru leucocite si regleaza activarea acestora. Efect antimicrobian pe numeroase bacterii
patogene si fungi.

HGF Regleaza cresterea si motilitatea celulelor epiteliale si endoteliale. Sustine repararea epiteliala si
neovascularizatia in procesul de vindecare tisulara.

Legenda:

PDGEF: Factorul de crestere derivat din plachete. TGF: Factor de crestere si transformare. VEGF: Factor de crestere vascular. EGF:
Factor de crestere epidermal. FGF: Factor de crestere a fibroblastelor. IGF: Factor de crestere de tip insulinic. Ang-1: Angiopoietina

1. PF-4: Factorul plachetar 4. HGF: Factor de crestere a hepatocitelor.

Factorii de crestere actioneazd si la nivelul
protuberantei foliculului pilos, unde se leaga de
receptori de pe suprafata celulelor stem. In papila
dermicé se gdsesc celulele germinative de origine
mezenchimald. Interactiunile dintre aceste doua
tipuri de celule si factorii de crestere duc la
initierea si mentinerea fazei anagen (de crestere
in cadrul ciclului de regenerare al parului).
Principalii factori implicati in cresterea si
diferentierea celulelor stem par a fi EGF si TGEF,
iar PDGF mediaza interactiunea acestora cu
matricea extracelulard, declansand morfogeneza
foliculari[3,5].

Growth factors also act at the protrusion of
the hair follicle, where they bind to receptors on
the surface of stem cells. The dermal papilla
contains germ cells of mesenchymal origin.
Interactions between these two cell types and
growth factors lead to the initiation and main-
tenance of the anagen phase (growth phase in the
hair regeneration cycle). The main factors
involved in the growth and differentiation of
stem cells appear to be EGF and TGF, and PDGF
mediates their interaction with the extra-
cellular matrix, triggering follicular morpho-
genesis [3,5].
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Table 1

Growth factors
and cytokines

Functions and effects

PDGF Mesenchymal cell mitosis. Chemotactic and mitogenic for fibroblasts. Regulates collagen secretion.
Chemotactic for neutrophils and macrophages.

lymphocyte proliferation.

TGF-8 Stimulates proliferation of undifferentiated mesenchymal cells. Endothelial cell and fibroblast mitosis.
Regulates the mitogenic effect of other growth factors and angiogenesis. Inhibits macrophage and

bacteria and fungi.

VEGF Angiogenesis and increased vascular permeability. Endothelial cell mitosis.
Expressed in dermal papilla in anagen; increases diameter of perifollicular vessels.
EGF Proliferation of keratinocytes and fibroblasts. Endothelial cell mitosis. Proliferation and regeneration of hair
follicles.
FGF (a-b) Mesenchymal cell mitosis. Anagen phase inducer.
IGF-1 Chemotactic for fibroblasts and stimulates protein synthesis. Maintains hair follicle growth in vitro.
Ang-1 Angiogenesis by stimulating endothelial cell proliferation. Stabilizes vessel structure by recruiting
pericytes.
PF-4 Chemotactic for leukocytes and regulates their activation. Antimicrobial effect on numerous pathogenic

neovascularization in tissue healing.

HGF Regulates epithelial and endothelial cell growth and motility. Supports epithelial repair and

Legend:

PDGE: Platelet-derived growth factor. TGF: Transforming growth factor. VEGF: Vascular endothelial growth factor EGF: Epidermal
growth factor. FGF: Fibroblast growth factor. IGF: Insulin-like growth factor. Ang-1: Angiopoietin-1. PF-4: Platelet factor 4. HGF:

Hepatocyte growth factor.

O alta cale prezenta la nivelul papilei dermice
este activarea ERK (extracellular signal-regulated
kinase) si a protein-kinazei B (Akt), care promo-
veazd supravietuirea celulard si inhiba apoptoza.
Numeroase studii recente au demonstrat ca
factorii de crestere din PRP determind foliculii
pilosi sa intre si sd se mentind in anagen prin
stimularea acestei cdi. Activarea Akt duce la
inhibarea prin fosforilare a altor doud cdi de
semnal — GSK-3 (glycogen synthase kinase-3()
care este implicatd in degradarea P-cateninei
(proteind implicatda in adeziunea celulard si
transcriptia genicd) si respectiv calea Bcl-2
implicatd In apoptoza celulard[3,6,7].

La randul ei, plasma contine factori esentiali
pentru supravietuirea celulard — nutrienti, hor-
moni, electroliti, vitamine si proteine, pentru
coagulare si formarea polimerilor de fibrind, care
vor constitui suportul pentru migrarea celulara si
repararea tisulard[2,6].

Conditii de preparare a PRP

Au fost studiate numeroase modalititi de
preparare in incercarea de a oferi o metoda cost-
eficienta de obtinere a PRP, incluzadnd filtrarea
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Another pathway present in the dermal
papilla is the activation of extracellular signal-
regulated kinase (ERK) and protein kinase B
(Akt), which promote cell survival and inhibit
apoptosis. Numerous recent studies have de-
monstrated that growth factors in PRP induce
hair follicles to enter and maintain the anagen
phase by stimulating this pathway. Activation of
Akt leads to phosphorylation inhibition of two
other signalling pathways — GSK-3 (glycogen
synthase kinase-3p) which is involved in f-
catenin degradation (protein involved in cell
adhesion and gene transcription) and the Bcl-2
pathway involved in cell apoptosis [3,6,7].

In turn, plasma contains essential factors for
cell survival — nutrients, hormones, electrolytes,
vitamins and proteins, for coagulation and the
formation of fibrin polymers, which will support
cell migration and tissue repair [2,6].

PRP preparation conditions

Numerous preparation modalities have been
studied in an attempt to provide a cost-effective
method of obtaining PRP, including selective




selectivd a sangelui si diferite tehnici de centri-
fugare. Clasificarea acestor tehnici se face in
functie de contactul sangelui recoltat cu factorii
de mediu:

-,/ Tehnicile inchise” implic utilizarea de pro-
duse comerciale care poartd marca CE (inclusiv
echipamentul folosit la recoltare si centrifugare)
si care permit manipularea sangelui si a pro-
dusului derivat fard ca acestea sd intre in contact
cu aerul din cabinet.

-,/ Tehnicile deschise” expun séngele la con-
tact cu aerul si diferite materiale necesare
prelucrdrii, astfel incat apare pericolul conta-
mindrii. Majoritatea produselor disponibile
comercial in acest moment se bazeaza pe tehnica
inchisd a centrifugarii, datoritd usurintei de
utilizare si costului mai redus|[8,9].

Fiecare tub contine un gel tixotropic (un
amestec special de polimeri care se poate lichefia
reversibil In timpul unei actiuni mecanice —
agitare, ultrasunete, etc) pentru separarea
elementelor figurate. Principiul care sta la baza
obtinerii PRP prin centrifugare este cd aceasta
determina trombocitele sd se depund in stratul
profund al plasmei, separandu-se astfel de stratul
superficial (care a devenit cunoscut ca Plasma
sdracd in trombocite, sau Platelet-Poor Plasma -
PPP). In plus, eritrocitele si leucocitele precipita
mai repede decét trombocitele, ceea ce a permis
dezvoltarea tehnicii de separare din plasma a
diferitelor grupe de elemente. Acest fenomen este
guvernat de Legea [ui Stokes — care afirmd ca rata
de sedimentare a particulelor Intr-un mediu
lichid se coreleaza proportional cu masa acestora
si cu forta de sedimentare la care particulele sunt
supuse[8].

In prepararea PRP, o fortd de centrifugare mai
mare creste forta de sedimentare si da nastere
unor diferente intre ratele de sedimentare ale
eritrocitelor, leucocitelor si trombocitelor, iar o
duratd mai mare a centrifugdrii garanteaza cap-
turarea si separarea mai bund a elementelor
datoritd diferentelor intre ratele de sedimentare.
Cu toate acestea, In practicd, s-a observat cd o
fortd mare de centrifugare aplicatd pe o duratd
mai lungad duce la separarea trombocitelor din
plasma dar si la formarea unui “strat tampon”
impreund cu o parte din leucocite, facand
imposibila separarea suplimentara a elementelor.
Astfel, conditiile de centrifugare necesare
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blood filtration and various centrifugation
techniques. The classification of these techniques
is based on the contact of the collected blood with
environmental factors:

- “Closed techniques” involve the use of
commercially available CE-marked products
(including the equipment used for collection and
centrifugation) which allow the blood and
derived product to be handled without coming
into contact with the air in the medical practice.

- “Open techniques” expose the blood to
contact with the air and the various materials
required for its processing, so that there is a risk
of contamination. The majority of currently
commercially available products are based on the
closed centrifugation technique due to its ease of
use and lower cost [8,9].

Each tube contains a thixotropic gel (a special
mixture of polymers that can be reversibly
liquefied during mechanical action — shaking,
ultrasound, etc.) for the separation of the figu-
rative elements. The principle behind obtaining
PRP by centrifugation is that it causes the
platelets to settle in the deep layer of the plasma,
thus separating them from the superficial layer
(which has become known as Platelet-Poor
Plasma - PPP). In addition, erythrocytes and
leukocytes precipitate more rapidly than plate-
lets, which allowed the development of the
technique of separating different groups of
elements from plasma. This phenomenon is
governed by Stokes” Law — which states that the
sedimentation rate of particles in a liquid me-
dium correlates proportionally to their mass and
the sedimentation force to which the particles are
subjected [8].

In the preparation of PRP, a higher centri-
fugation force increases the sedimentation force
and gives rise to differences in the sedimentation
rates of erythrocytes, leukocytes and platelets,
while a longer centrifugation time ensures better
capture and separation of elements due to
differences in sedimentation rates. However, in
practice, it has been observed that a high
centrifugation force applied for a longer time
leads to the separation of platelets from the
plasma but also to the formation of a “buffer
layer” together with part of the leukocytes,
making further separation of the elements
impossible. Thus, the centrifugation conditions
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prepardrii PRP se afld intr-un continuu proces de
optimizare, ceea ce impune respectarea con-
ditiilor stabilite de fiecare producétor in parte in
vederea obtinerii unui PRP eficient[8,9,10].
Inlaturarea cat mai completa a eritrocitelor
din PRP reprezintd o preocupare permanentd,
atdt pentru producdtori, cit si pentru medici,
datoritd efectelor adverse importante pe care pre-
zenta acestora le poate determina la reinjectare.
Distrugerea eritrocitelor se poate produce in
momentul recoltarii sangelui si/sau al centri-
fugdrii — datoritd fortelor de forfecare, respectiv
dupd reinjectare prin diverse procese mediate
imun. Hemoliza duce la aparitia in plasmd a
hemoglobinei libere, unor porfirine si a fierului,
cu posibilitatea inducerii stresului oxidativ si
reactiilor pro-inflamatorii. La randul lor, aceste
reactii pot declansa eriptoza (apoptoza eritro-
citelor datoritd hiperosmolaritatii, stresului oxi-
dativ, depletiei energetice sau expunerii la xeno-
biotice), cu expunerea pe suprafata membranei a
fosfatidilserinei si eliberarea din citoplasma a
Factorului Activator Plachetar (PAF) si a Facto-
rului Inhibitor al migrarii Macrofagelor (MIF).
Eliberarea PAF poate duce la tulburdri ale
microcirculatiei locale, iar MIF a fost identificata
ca o citokind pro-inflamatorie foarte potenta. In
plus, acesti produsi de degradare nu pot fi cu
usurintd inldturati prin mecanismele naturale de
protectie din matricea extracelulard[11]. Aceste
observatii fizio-patologice pot sta si la baza
cazurilor de hiperpigmentare la nivelul
tegumentului, apdrute dupa utilizarea PRP
pentru rejuvenare faciald, sau in incercarea de a
reduce hiperpigmentarea post-proceduri laser.
Unii autori atrag atentia asupra acestor cazuri si
subliniazd cd injectdrile de PRP nu ar trebui
utilizate la nivelul fetei ca tratament pentru
hiperpigmentarea post-inflamatorie[12].

Concentratia trombocitelor in PRP

Concentratia optimd a trombocitelor in
plasma separata nu a fost incd stabilitd, in ciuda
foarte numeroaselor studii efectuate pand in
prezent (atat in vitro, cat si in vivo) si a varietatii
domeniilor in care PRP a fost utilizatd (derma-
tologie, chirurgie BMF, ortopedie, etc). Astfel,
concentratiile trombocitelor raportate drept
“eficiente” variazd, fiind de 2 pand la 5 ori mai
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necessary for the preparation of PRP are in a
continuous process of optimization, which
requires compliance with the conditions
established by each individual manufacturer in
order to obtain an effective PRP [8,9,10].

The complete removal of erythrocytes from
PRP is an ongoing concern for both manu-
facturers and clinicians, due to the significant
adverse effects that their presence can cause upon
reinjection. Erythrocyte destruction can occur at
the time of blood collection and/or centrifu-
gation — due to shear forces, or after reinjection
through various immune-mediated processes.
Haemolysis leads to the appearance of free
haemoglobin, some porphyrins and iron in the
plasma, with the possibility of inducing oxidative
stress and pro-inflammatory reactions. In turn,
these reactions may trigger erythroptosis (apop-
tosis of erythrocytes due to hyperosmolarity,
oxidative stress, energy depletion or exposure to
xenobiotics), with exposure of phosphatidyl-
serine to the membrane surface and release of
Platelet-Activating Factor (PAF) and Macrophage
Migration Inhibitory Factor (MIF) from the
cytoplasm. The release of PAF can lead to
disruption of local microcirculation, and MIF has
been identified as a very potent pro-inflam-
matory cytokine. Furthermore, these degradation
products cannot be easily removed by natural
protective mechanisms in the extracellular matrix
[11]. These physio-pathologic observations may
also underlie cases of skin hyperpigmentation
after the use of PRP for facial rejuvenation, or in
an attempt to reduce hyperpigmentation post
laser procedures. Some authors draw attention to
these cases and emphasize that PRP injections
should not be used in the face as a treatment
for post-inflammatory hyperpigmentation [12].

Platelet concentration in PRP

The optimal concentration of platelets in
separated plasma has not yet been established,
despite the very large number of studies
performed to date (both in vitro and in vivo) and
the variety of fields in which PRP has been used
(dermatology, BMF surgery, orthopaedics, etc).
Thus, platelet concentrations reported as
‘effective’ vary, being 2 to 5 times higher than that
in collected blood. Most initial studies considered




mari fatd de cea din sangele recoltat. Majoritatea
studiilor initiale considerau ca o concentratie a
trombocitelor mai micd de 106/microlitru de
plasmd nu este eficientd In declansarea meca-
nismelor naturale de vindecare, iar o concentratie
mai mare de atat nu pare a fi asociatd cu un
beneficiu semnificativ. In ultimii ani, pe masurd
ce cunostintele despre utilizarea acestui produs
au sporit, au apdrut observatii in legidturd cu
cantitatea optimd de factori de crestere eliberata
de trombocitele din PRP, ceea ce a deschis calea
pentru noi studii, cu rezultate foarte variate, atat
pozitive, cat si negative in ceea ce priveste efi-
cienta clinicd[10,13]. Exista corelatii semnificative
intre caracteristicile personale ale pacientilor
(varstd, concentratia plachetelor in sangele re-
coltat, etc) si cantitatea de factori de crestere
obtinutd, ceea ce justifica in mare masura varia-
tiile observate, atat intre diferite produse
comerciale, cat si intre utilizarile consecutive ale
aceluiasi produs[5]. De asemenea, tehnica de
obtinere a PRP are un impact semnificativ asupra
concentratiilor de factori de crestere obtinute,
unele studii foarte recente sustinind c3 tehnicile
deschise (cu dubla centrifugare) au rezultate mai
bune si mai consistente decat unele kituri
comercializate[14].

O meta-analiza recentd cu privire la studiile
despre concentratia optima a trombocitelor (O.K.
Straum, 2020) a identificat doud principale cauze
pentru diversitatea mare a rezultatelor raportate
de aceste studii. Concentratia prea mare a trombo-
citelor in solutiile utilizate (in cazul studiilor in
vitro) a dus la o scddere proportionald a
nutrientilor disponibili pentru cresterea celulara,
ceea ce a creat un mediu nefavorabil repararii
tisulare. Cantitatea de leucocite din PRP a fost
determinantd pentru rata de proliferare tisulara
observatd, datoritd factorilor proinflamatori
rezultati din degranularea acestora. Astfel, o
concentratie mare de leucocite restante a scazut
semnificativ proliferarea, indiferent de cantitatea
de trombocite din solutie. In schimb, o concen-
tratie scazutd de leucocite a permis utilizarea PRP
cu numdr mai mare de trombocite, cu rate mai
bune de proliferare tisulard. Concluziile acestei
meta-analize sunt urmdtoarele: desi o concen-
tratie de trombocite optimd “universald” a PRP
nu poate fi stabilitd, existd doi factori deosebit de
importanti care influenteaza proliferarea celularad
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that a platelet concentration of less than
106/microliter of plasma is not effective in
triggering natural healing mechanisms, and a
concentration higher than this does not appear to
be associated with significant benefit. In recent
years, as knowledge about the use of this product
has increased, observations on the optimal
amount of growth factors released by platelets
from PRP have emerged, paving the way for new
studies with widely varying results, both positive
and negative in terms of clinical efficacy [10,13].
There are significant correlations between the
personal characteristics of the patients (age,
platelet concentration in the blood collected, etc.)
and the amount of growth factors obtained,
which largely account for the variations
observed, both between different commercial
products and between consecutive uses of the
same product [5]. Also, the technique used to
obtain PRP has a significant impact on the
concentrations of growth factors obtained, with
some very recent studies claiming that open
techniques (double centrifugation) have better
and more consistent results than some kits
available on the market [14].

A recent meta-analysis on optimal platelet
concentration studies (O.K. Straum, 2020)
identified two main causes for the large diversity
of results reported by these studies. Too high a
concentration of platelets in the solutions used (in
the case of in vitro studies) resulted in a
commensurate decrease in nutrients available for
cell growth, which created an environment that
was unfavourable for tissue repair. The number of
leukocytes in the PRP was determinant for the
observed rate of tissue proliferation, due to
proinflammatory factors resulting from their
degranulation. Thus, a high concentration of
remaining leukocytes significantly decreased
proliferation, irrespective of the number of
platelets in solution. Conversely, a low leukocyte
concentration allowed the use of PRP with higher
platelet counts with better tissue proliferation
rates. The conclusions of this meta-analysis are as
follows: although an optimal “universal” platelet
concentration of PRP cannot be established, there
are two particularly important factors that
influence cell proliferation — 1) the volume of PRP
used should be < 10% of the volume of the

medium into which it is injected and 2) the
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— 1) volumul de PRP utilizat s fie < 10% din
volumul mediului in care se injecteazd si 2)
cantitatea de leucocite din PRP ar trebui men-
tinutd cat mai scazutd cu putintd, preferabil <
0.1/pL. Respectarea acestor doua conditii ar per-
mite utilizarea unor concentratii de trombocite in
PRP spre limita superioard a intervalului consi-
derat optim: 3.7x106 plt/uL (cu o valoare medie
in studiile cele mai reprezentative calculatd la
2.94 1 106 plt/ML) [15].

Factori care influenteaza viabilitatea
plachetara

In literaturd existd numeroase protocoale
referitoare la prepararea PRP. Acestea privesc
forta si durata centrifugdrii, precum si numarul
de centrifugari. Modificarea acestor parametri
poate duce la obtinerea unor concentratii diferite
de trombocite. Foarte putine studii, Insd, au
cdutat sd ofere o imagine clard asupra proceselor
si transformarilor prin care trec plachetele dupa
recoltarea sangelui, pani la reutilizare.

Recoltarea sangelui — Procesul de coagulare
poate fi declansat chiar din momentul recoltarii
sangelui. Pentru a evita activarea neintentionata
a plachetelor, este indicatd utilizarea unor ace cu
calibru mare (de la 22 G in sus - 0,71 mm) [16]. De
asemenea, s-a demonstrat ca supravietuirea
plachetelor scade pe mdsurd ce durata recoltarii
creste [17], ceea ce a dus la formularea reco-
mandarii universal acceptate ca obtinerea volu-
mului de sdnge necesar sa se faca in cel mai scurt
timp posibil.

Centrifugarea - Forta gravitationala a
Pamantului este suficientd pentru a separa ele-
mentele figurate de plasma. Sdngele anticoagulat
pastrat intr-un tub vertical se va separa in mod
natural In plasmad, leucocite si eritrocite. Cu toate
acestea, timpul necesar pentru separare face
imposibild utilizarea In practicd a tehnicii. Tinand
cont si de degradarea in timp a compusilor bio-
logici, devine evidentd necesitatea unor tehnici
de separare mai rapidd[16]. Au aparut astfel
numeroase incercdri de optimizare a tehnicii, res-
pectiv numeroase protocoale pentru prepararea
PRP. Asa cum mentiondm anterior, tehnica
utilizatd poate fi una deschisd, cu una sau doud
centrifugdri succesive ale sangelui recoltat, sau
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amount of leukocytes in the PRP should be kept
as low as possible, preferably < 0.1/uL. Com-
pliance with these two conditions would allow
the use of platelet concentrations in PRP towards
the upper limit of the range considered optimal:
3.7x106 plt/pL (with a mean value in the most
representative studies calculated to be 2.94 p 106
plt/uL) [15].

Factors Affecting platelet viability

There are numerous protocols for PRP
preparation in the literature. These relate to the
force and duration of centrifugation, as well as
the number of centrifugations. Changing these
parameters may result in different platelet
concentrations. Very few studies, however, have
sought to provide a clear picture of the processes
and transformations that platelets undergo after
blood collection until reuse.

Blood collection — The clotting process can be
triggered at the time of blood collection. To avoid
unintentional platelet activation, the use of large
gauge needles (from 22 G upwards - 0.71 mm)
[16] is indicated. It has also been shown that
platelet survival decreases as the duration of
blood collection increases [17], leading to the
universally accepted recommendation that the
required blood volume should be obtained as
quickly as possible.

Centrifugation — The Earth’s gravitational
force is sufficient to separate the figurative
elements from plasma. Anticoagulated blood
stored in a vertical tube will naturally separate
into plasma, leukocytes and erythrocytes.
However, the time required for separation makes
it impossible to use this technique in practice.
Taking also into account the degradation of
biological compounds over time, the need for
faster separation techniques becomes evident
[16]. This has led to numerous attempts to
optimize the technique, i.e. numerous protocols
for the preparation of PRP. As mentioned above,
the technique used may be an open technique,
with one or two successive centrifugations of the
collected blood, or a closed technique, usually
with a single centrifugation — due to the use of
thixotropic gels in the collection tubes.




una inchisa, de reguld cu o singura centrifugare —
datorita utilizarii gelurilor tixotropice in tuburile
de recoltare.

O meta-analizd a protocoalelor utilizate in
perioada 2007-2018 scoate in evidentd dificultatea
comparadrii rezultatelor in absenta unui protocol
comun. Toate tehnicile de centrifugare simpla par
sd obtind o concentratie de trombocite eficientad
clinic. De asemenea, evaluarea eficientei strict
prin prisma concentratiei factorilor de crestere
din PRP poate fi inseldtoare. Concentratia VEGF
creste cu cresterea timpului de centrifugare. Dar
plachetele sunt foarte fragile, iar o fortd de centri-
fugare prea mare poate duce la alterarea lor, cu
degranulare. In concluzie, o tehnici inchisi, cu
centrifugare simpld pare a fi un compromis bun
[18].

Temperatura — Temperatura este unul dintre
factorii critici in procesul de obtinere a PRP.
Pentru a evita activarea plachetelor, ghidul
alcdtuit de cdtre Asociatia Americana a Bancilor
de Sange (American Association of Blood Banks —
AABB) recomanda ca sangele sa fie centrifugat si
manipulat la o temperaturd cuprinsa intre 22 si
24°C [16].

Anticoagulantul folosit — Utilizarea unui
anticoagulant care sa nu afecteze morfologia,
integritatea si, in final, functia plachetara este
deosebit de importanta. In plus, anticoagulantul
trebuie sd fie sigur pentru utilizarea in vivo, deci
sd nu aibd reactii adverse asupra tesuturilor in
care se produce administrarea PRP[16,19].
Principalele molecule utilizate sunt EDTA
(ethylenediaminetetraacetic acid), ACD-A (acid-
citrate-dextrose forma A), CTAD (citrate-
theophylline-adenosine-dipyridamole). In studii
mai sunt mentionate heparina si citratul de sodiu,
dar acestea sunt mai rar utilizate in practica[20].

Desi la utilizarea EDTA s-a observat o supra-
vietuire mai lungd a trombocitelor, morfologia
acestora a fost modificatd In urma centrifugarii
(balonizare), ceea ce a ridicat problema pastrarii
functiei lor dupa reinjectare[19,21].

Majoritatea autorilor sunt de acord cd
solutiile pe baza de citrat sunt cele mai indicate
pentru obtinerea PRP, in special datoritd obser-
varii unei proliferari mai bune a culturilor de
celule stromale mezenchimale (CSM) (compa-
rativ cu EDTA), dar si eliberdrii unei cantitati mai
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A meta-analysis of protocols used between
2007-2018 highlights the difficulty in comparing
results in the absence of a common protocol. All
single centrifugation techniques appear to
achieve a clinically effective platelet concen-
tration. Also, assessing efficiency strictly by the
concentration of growth factors in PRP can be
misleading. VEGF concentration increases with
increasing centrifugation time. But the platelets
are very fragile, and too high a centrifugation
force can lead to their disruption with de-
granulation. In conclusion, a closed technique
with simple centrifugation seems to be a good
compromise [18].

Temperature — Temperature is one of the
critical factors in the process of obtaining PRP. To
avoid platelet activation, the American Asso-
ciation of Blood Banks (AABB) guidelines
recommend that blood should be centrifuged and
handled at a temperature between 22 and 24°C
[16].

Anticoagulant used - The use of an
anticoagulant that does not affect platelet
morphology, integrity and ultimately platelet
function is particularly important. In addition,
the anticoagulant must be safe for in vivo use, i.e.,
not have adverse effects on the tissues in which
the PRP is administered [16,19]. The main mole-
cules used are EDTA (ethylenediaminetetraacetic
acid), ACD-A (acid citrate dextrose solution A),
CTAD (citrate theophylline adenosine dipyri-
damole). Studies also mention heparin and
sodium citrate, but these are less commonly used
in practice [20].

Although a longer survival of platelets was
observed when EDTA was used, their morpho-
logy was altered after centrifugation (balloon-
ing), which raised the question of whether their
function could be maintained after reinjection
[19,21].

The majority of authors agree that citrate-
based solutions are the most suitable for PRP
production, in particular due to the observed
better proliferation of mesenchymal stromal cell
(MSC) cultures (compared to EDTA) and the
release of more growth factors. CTAD appears to
be superior to other anticoagulants in terms
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mari de factori de crestere. CTAD pare a fi
superior celorlalti anticoagulanti din punct de
vedere al pdstrdrii integritatii structurale a pla-
chetelor, prevenirii activarii spontane a acestora
si eliberdrii de TGF-f1 [19,20,21].

De mentionat cd morfologia CSM din culturi
nu a fost modificatd de anticoagulantii utilizati si
cd rata de proliferare a CSM a fost proportionald
doar cu concentratia in trombocite a plasmei
adaugate[21].

Activarea PRP - Activarea PRP Inainte de
reinjectare este un alt parametru aflat permanent
in discutie. Exogen, PRP poate fi activatd prin
addugarea de trombind, clorura de calciu (CaCl2),
sau expunerea la forte mecanice. Pe de alta parte,
colagenul este un activator natural al PRP, ceea ce
i-a facut pe unii autori sd sustina cd este inutild
activarea PRP Inainte de injectarea in tesuturi[22].

Termenul de ,activare” se referd la doua pro-
cese cheie care sunt initiate in momentul pre-
pardrii PRP: (1) degranularea plachetelor, cu
eliberarea factorilor de crestere din granulele o si
(2) ruperea fibrinogenului cu initierea coaguldrii,
un proces care contribuie la retinerea acestor
factori la locul injectdrii[23]. S-a demonstrat ca
modalitatea de activare influenteaza net formarea
retelei de fibrina, ceea ce duce la diferente atat din
punct de vedere al cantitdtilor de factori de
crestere eliberati, cat si al cineticii eliberarii lor.
Colagenul (de tip I) s-a dovedit in vitro a fi un
activator mai slab al plachetelor in comparatie cu
trombina si CaCl2. Trombina si colagenul de tip I
au produs descdrcdri imediate de PDGF si TGF-
B1 - care au rimas constante timp de 24 de ore. In
acelasi interval, VEGF a avut un trend crescitor,
incepand de la 15 minute dupa injectare. CaCl2 a
indus o eliberare progresiva a tuturor factorilor
de crestere incepadnd la 15 minute dupid
injectare[24]. Cum factorii de crestere sunt
molecule cu timp de injumatatire scurt (minute
sau ore), dacd nu sunt utilizati imediat dupa
eliberarea din plachete, acestia pot fi degradati
inainte ca noi receptori tisulari sd devind
disponibili[25]. Unii autori atrag atentia si asupra
faptului cd o cantitate prea mare de factori de
crestere, eliberati prea rapid in tesut pot avea un
efect inhibitor asupra functiilor celulare si
proceselor de vindecare, cu accentuarea ras-
punsului inflamator si a fibrozei. Se pune astfel
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of maintaining platelet structural integrity,
preventing spontaneous platelet activation and
TGEF-B1 release [19,20,21].

Of note, the morphology of MSCs in culture
was not altered by the anticoagulants used and
the rate of MSC proliferation was proportional
only to the platelet concentration of the added
plasma [21].

PRP activation — PRP activation prior to
reinjection is another parameter that is constantly
under discussion. Exogenously, PRP can be
activated by the addition of thrombin, calcium
chloride (CaCl2), or exposure to mechanical
forces. Collagen, on the other hand, is a natural
activator of PRP, which has led some authors to
argue that it is unnecessary to activate PRP prior
to tissue injection [22].

The term “activation” refers to two key
processes that are initiated at the time of PRP
preparation: (1) degranulation of platelets, with
the release of growth factors from o-granules,
and (2) fibrinogen breakdown with the initiation of
coagulation, a process that contributes to the
retention of these factors at the injection site[23].
The mode of activation has been shown to have
a net influence on fibrin network formation,
leading to differences in both the amounts of
growth factors released and the kinetics of their
release. Collagen (type I) was shown in vitro to be
a weaker activator of platelets compared to
thrombin and CaCl2. Thrombin and type I
collagen produced immediate PDGF and TGF-f1
release — which remained constant for 24 hours.
During the same interval, VEGF showed an
increasing trend, starting 15 minutes after
injection. CaCl2 induced a progressive release of
all growth factors starting 15 minutes after
injection [24]. As growth factors are molecules
with short half-lives (minutes or hours), if they
are not utilized immediately after release from
platelets, they may be degraded before new
tissue receptors become available [25]. Some
authors also draw attention to the fact that too
much growth factor released too quickly into the
tissue may have an inhibitory effect on cellular
functions and healing processes, with increased
inflammatory response and fibrosis. This raises




problema alegerii activatorului care sd ofere
posibilitatea eliberdrii moleculelor bioactive in
concordantd cu nevoile tesutului tintd[24,25].

Selectarea pacientilor

Utilizarea PRP este o tehnicd invazivi, iar
discutiile asupra sigurantei, eficientei, eticitatii si
chiar legalitatii acesteia sunt intdlnite atat in
sectoarele medicale din al cdror arsenal terapeutic
face parte, cat si In medicina legald, respectiv
comisii de eticd si bioetica[26,27].

Fiind produse autologe, incluse in categoria
ortobiologicelor, PRP si produsele derivate sunt
mult mai sigure in utilizare decat oricare alte
produse omologe sau allogenice si nu prezinta
riscul transmiterii unor boli precum hepatitd,
HIV, febra West Nile, etc. De asemenea, sunt
excluse problema formarii de anticorpi si riscul
de aparitie a bolii grefd contra gazda. Acest profil
de sigurantd deosebit face din PRP un produs
usor de acceptat si chiar cerut de pacienti,
numadrul cazurilor raportate cu reactii adverse
fiind foarte scazut[26]. Cu toate acestea, nu pot fi
ignorate posibilele reactii adverse legate fie de
calitatea produsului in sine (inflamatia post-
injectare In cazul unui numéar mare de leucocite
rdmase In plasmd, hiperpigmentarea data de
degradarea in tesut a eritrocitelor restante,
reactiile de corp strdin posibile in cazul in care
micro-particule din gelul de separare sunt prinse
in stratul tampon aldturi de trombocite), fie de
siguranta In administrare (infectiile, in cazul kitu-
rilor neconforme). Desi foarte rare, au fost de-
scrise reactii alergice declansate de anticoagu-
lantul utilizat de producatori in kiturile de PRP-
[27,28]. Nu in ultimul rénd, trebuie mentionate
reactiile locale datorate injectdrii propriu-zise,
cum ar fi sangerdrile punctiforme (pinpoint
bleeding), echimozele, edemul tranzitor, durerea
la locul injectdrii — care poate dura pana la trei
zile, eritemul, pruritul moderat si senzatia de
tensiune in scalp[29].

Numeroase studii clinice au evaluat efica-
citatea utilizdrii PRP in diferite sectoare, de la
medicina sportivd la dermatologie, rezultatele
fiind atat pozitive, cat si negative. Inca nu au fost
efectuate studii prospective mari, controlate
placebo, insd pdrerea majoritdtii practicienilor
este cd utilizarea PRP le poate aduce beneficii
pacientilor. In acest context s-a pus inclusiv
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the question of choosing an activator that offers
the possibility of releasing bioactive molecules
according to the needs of the target tissue [24,25].

Patient selection

The use of PRP is an invasive technique, and
discussions on its safety, efficacy, ethicality and
even legality are common both in the medical
sectors of which it is part of the therapeutic
arsenal, and in forensic medicine, i.e. ethics and
bioethics committees [26,27].

As autologous products, included in the
category of orthobiologics, PRP and derived
products are much safer to use than any other
homologous or allogeneic products and do not
carry the risk of transmitting diseases such as
hepatitis, HIV, West Nile fever, etc. They also
exclude the problem of antibody formation and
the risk of graft-versus-host disease. This
particular safety profile makes PRP a product
that is easily accepted and even requested by
patients, with very few reported cases of adverse
reactions [26]. However, possible adverse re-
actions related either to the quality of the product
itself (post-injection inflammation in case of a
large number of leukocytes remaining in the
plasma, hyperpigmentation due to tissue de-
gradation of the remaining erythrocytes, possible
foreign body reactions if micro-particles of the
separating gel are trapped in the buffer layer
together with platelets) or to the safety of
administration (infections in case of non-com-
pliant kits) cannot be ignored. Although very
rare, allergic reactions triggered by the anti-
coagulant used by manufacturers in PRP Kkits
have been described [27,28]. Last but not least,
local reactions due to the injection itself should be
mentioned, such as pinpoint bleeding, ecchy-
mosis, transient oedema, pain at the injection site
— which may last up to three days, erythema,
moderate pruritus and a feeling of tension in the
scalp [29].

Numerous clinical trials have evaluated the
effectiveness of PRP use in various sectors, from
sports medicine to dermatology, with both
positive and negative results. Large prospective
placebo-controlled studies have not yet been
conducted, but most practitioners do consider
that the use of PRP can benefit patients. In this

179




DermatoVenerol. (Buc.), 69(3): 169-184

problema eticitdtii si legalitdtii utilizarii PRP in
conditiile in care nu le putem garanta pacientilor
cd tratamentul va da rezultate. Codorean si
colaboratorii sustin ideea ca pentru un pacient
corect si complet informat in legaturda cu
tehnologia folositd, modul in care decurge
procedura, rezultatele posibile ale tratamentului
si informatiile disponibile in literaturd, reactiile
adverse posibile si contraindicatiile pentru
procedura, utilizarea PRP este legala si etica[27].

Contraindicatiile utilizarii PRP sunt urma-
toarele:

Contraindicatii absolute: sindrom de dis-
functie plachetara, trombocitopenie criticd, insta-
bilitate hemodinamicd, septicemia si infectiile la
locul injectdrii, terapia cu anticoagulante (war-
faring, dabigatran, heparind).

Contraindicatii relative: HGB < 10 g/dl,
Trombocite < 105 /ul, utilizarea AINS in ultimele
48 de ore Inainte de procedurd, utilizarea cortico-
steroizilor sistemici in ultimele 2 sdptamani, sau a
injectdrii locale de corticosteroizi in ultima luna
inainte de procedura, neoplazii — in special cele
hematologice, hipofibrinogenemia, boli hepatice
cronice, sarcina si aldptarea[26,27,30].

Multe studii, atat clinice, cat si de laborator,
au Incercat sd clarifice rolul medicamentelor cu
efecte directe sau indirecte asupra functiilor
plachetare in situatia recurgerii la PRP. Dintre
acestea, AINS si antihistaminicele au prezentat
un interes deosebit.

Aspirina, ca exponent al clasei sale, este
foarte frecvent utilizatd in populatie tocmai
datoritd efectului de inhibare a agregarii pla-
chetare. Ea blocheazd conversia acidului arahi-
donic in prostaglandine proinflamatorii prin
inhibarea ireversibild a ciclooxigenazei 1 (COX-
1). Este demonstrat ca eliberarea de factori de
crestere din PRP depinde de agregarea trombo-
citelor[31]. S-a pus astfel problema dacd utilizarea
aspirinei poate influenta cantitatea de factori de
crestere din PRP proaspdt preparata[31,32].
Conform observatiilor ficute de Jayaram si
colaboratorii, utilizarea aspirinei in dozd micd
(81 mg) timp de 14 zile inainte de PRP nu a
modificat numdrul de trombocite sau leucocite
din sangele integral sau din plasmd. A apdrut,
insd, o sciddere semnificativd a factorilor de
crestere urmariti (VEGF, PDGF si TGF-$1),
scadere corelatd si cu modalitatea aleasd de

180

context, the question of the ethicality and legality
of PRP use has also been raised, as patients
cannot be guaranteed that the treatment will
work. Codorean et al. argue that the use of PRP is
legal and ethical for a patient who is correctly and
fully informed about the technology used and the
performed procedure, the possible outcomes of
the treatment and the information available in the
literature, possible side effects and contra-
indications to the procedure [27].

Contraindications for PRP use are as follows:

Absolute contraindications: platelet dysfunc-
tion syndrome, critical thrombocytopenia, hemo-
dynamic instability, sepsis and injection site
infections, anticoagulant therapy (warfarin,
dabigatran, heparin).

Relative contraindications: HGB < 10 g/dl,
Platelets < 105 /ul, use of NSAIDs in the last 48
hours before the procedure, use of systemic
corticosteroids in the last 2 weeks, or local
corticosteroid injection in the last month before
the procedure, neoplasms — especially haemato-
logic, hypofibrinogenemia, chronic liver disease,
pregnancy and breastfeeding [26,27,30].

Many studies, both clinical and laboratory,
have attempted to clarify the role of drugs with
direct or indirect effects on platelet function in the
PRP setting. Of these, NSAIDs and anti-
histamines have been of particular interest.

Aspirin, as an exponent of its class, is very
commonly used in the general population
precisely due to its effect of inhibiting platelet
aggregation. It blocks the conversion of ara-
chidonic acid to proinflammatory prostaglandins
by irreversible inhibition of cyclooxygenase 1
(COX-1). The release of growth factors from PRP
has been shown to be dependent on platelet
aggregation[31]. This raised the question of
whether the use of aspirin can influence the
amount of growth factors in freshly prepared
PRP [31,32]. As observed by Jayaram et al., the
use of low-dose aspirin (81mg) for 14 days prior
to PRP preparation did not alter the number of
platelets or leukocytes in whole blood or plasma.
There was, however, a significant decrease in the
growth factors that were expressed (VEGF, PDGF
and TGF-B1), which was also correlated with the
chosen mode of PRP activation. The authors




activare a PRP. Autorii subliniazd necesitatea
efectudrii de studii clinice pentru a determina
semnificatia acestor observatii in vivo[32].

Spre deosebire de AINS, antihistaminicele
H1, in special cele de generatia I, inhiba in vitro
agregarea plachetard prin inhibarea unor sisteme
din interiorul trombocitelor (probabil fosfolipaza
A2). Efectul este mult mai scdzut pentru mole-
culele din generatia a II-a (avand ca reprezentant
Loratadina), iar cAnd acest efect este studiat in
plasmd sau sange integral, adicd atunci cidnd
mediul extra-plachetar contine proteine, acesta
devine aproape nesemnificativ la dozele tera-
peutice uzuale. Observatia a fost pusd pe seama
legdrii Loratadinei de proteinele plasmatice
[33,34].

Discutii

Din dorinta de a oferi produse cat mai
eficiente clinic la un pret cdt mai atractiv,
numerosi producdtori au dezvoltat si patentat
sisteme complete de preparare a PRP. Astfel, ne
confruntdm cu o mare variabilitate a echipa-
mentelor necesare, parametri de centrifugare
diferiti de la un producitor la altul, toate acestea
avand o influentd directd asupra degranularii
trombocitelor si implicit asupra rezultatelor
clinice obtinute.

Lipsa de standardizare a produselor de PRP
face ca succesul observat pentru un anume
produs intr-o patologie specificd sd nu poata fi
extins automat la toatd gama.

fn acelasi timp, continua sa existe diferente de
opinie intre specialisti in legaturd cu indicatiile de
utilizare a PRP in diferite afectiuni. Un exemplu
graitor ar fi utilizarea PRP in alopecia areata
(AA). Aceasta apartine grupului de alopecii
mediate imun si continud sad reprezinte o pro-
vocare terapeuticé, deoarece numeroase trata-
mente dau rezultate sub asteptdri, in timp ce
reactiile adverse pot fi importante[35]. In plus,
prezintd rate mari de recadere si respectiv de
remisiune spontand, ceea ce a facut si mai dificild
tentativa de a evalua obiectiv eficacitatea trata-
mentului. Majoritatea publicatiilor care sustin
utilizarea PRP in AA reprezinta studii de caz, sau
studii pe grupuri mici de pacienti, fard grupuri
de control, ceea ce ridicd probleme si in efec-
tuarea meta-analizelor. Cele mai recente dintre
acestea nu au reusit sd dovedeasca eficacitatea
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emphasize the need for clinical studies to
determine the significance of these observations
in vivo [32].

In contrast to NSAIDs, H1 antihistamines, in
particular generation I antihistamines, inhibit in
vitro platelet aggregation by inhibiting systems
within platelets (probably phospholipase A2).
The effect is much lower for second-generation
molecules (with Loratadine as representative),
and when this effect is studied in plasma or
whole blood, ie. when the extra-platelet
medium contains proteins, it becomes almost
insignificant at usual therapeutic doses. The
observation has been attributed to the binding of
loratadine to plasma proteins [33,34].

Discussions

Out of a desire to offer the most clinically-
effective products at the most attractive price,
many manufacturers have developed and
patented complete PRP preparation systems.
Thus, we are faced with a great variability in the
equipment required, different centrifugation
parameters from one manufacturer to another, all
of which have a direct influence on platelet
degranulation and therefore on the clinical
results obtained.

The lack of standardization of PRP products
means that the success observed for a particular
product in a specific pathology cannot be
automatically extended to the whole range.

At the same time, there continue to be
differences of opinion among specialists about
the indications for using PRP in different
conditions. A striking example is the use of PRP
in alopecia areata (AA). This belongs to the group
of immune-mediated alopecias and continues to
represent a therapeutic challenge, as many
treatments underperform, while side effects can
be significant [35]. In addition, they have high
rates of relapse and spontaneous remission
respectively, which has made it even more
difficult to objectively assess the efficacy of
treatment. The majority of publications sup-
porting the use of PRP in AA represent case
studies, or studies in small groups of patients
without control groups, which also raises
problems in performing meta-analyses. The most
recent of these have failed to prove the efficacy of
PRP in this condition and emphasize the need for
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PRP in aceasta afectiune si subliniazd necesitatea
standardizarii protocoalelor ca o preconditie
pentru stabilirea unor recomandari[35,36,37].

Tinand cont si de mecanismele fiziopato-
logice, de rolul dovedit prin numeroase studii al
IL-6 in AA - nivelul seric al acesteia fiind corelat
inclusiv cu durata bolii[38,39], respectiv de faptul
cd administrarea PRP creste semnificativ nivelul
IL-6 si al altor molecule pro-inflamatorii[40], este
opinia autorilor acestui articol cd PRP ar trebui
utilizatd cu retinere ca mijloc terapeutic pentru
alopecia areata, eventual dupd remiterea fazei
inflamatorii.

Nu in ultimul rand, preocuparea pentru acest
domeniu deriva direct si din interesul manifestat
la nivel global de citre pacienti din ce in ce mai
informati. In diseminarea informatiilor au jucat
un rol foarte important atat producdtorii, prin
intermediul mass-media si al platformelor de
socializare, cat si medicii care oferd astfel de
proceduri. Drept dovadd, dacd piata globald
pentru PRP in anul 2009 a fost evaluatd la 45
milioane de dolari, in 2017 valoarea acesteia a
ajuns la 195,2 milioane, cu mult peste estimdrile
facute in etapele initiale ale lansarii acestui tip de
produse. Iar, plecand de la bilantul anului 2019
(211,96 milioane de dolari) si ludnd in considerare
sporirea interesului pentru mijloacele medicale
cat mai avansate din punct de vedere tehnologic,
este estimatd o ratd de crestere anuald compusd
(CAGR) de 11,6%, astfel incat in anul 2026 piata
globala pentru PRP sa ajungd la aproximativ
5435 milioane de dolari, iar in anul 2030 la 715,65
milioane de dolari[41,42].

Din punct de vedere al deontologiei
medicale, procedurile care folosesc PRP trebuie
sustinute de diagnosticul si mecanismul pato-
genic al afectiunii de tratat, iar calitatea dispo-
zitivelor folosite pentru obtinerea PRP sa fie
sustinuta de dovezile clare asupra concentratiei,
puritdtii si viabilitdtii trombocitelor obtinute.
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ERATA / AN ERRATUM

REZULTATE SI CARACTERISTICI ALE CANCERELOR DE PIELE NON-MELANONCITARE SI ALE
KERATOZEI ACTINICE LA UN PACIENT CU MIELOFIBROZA iN TRATAMENT CU FEDRATINIB

RESULTS AND CHARACTERISTICS OF NON-MELANOCYTIC SKIN CANCERS AND OF ACTINIC
KERATOSIS IN A PATIENT WITH MYELOFIBROSIS UNDER TREATMENT WITH FEDRATINIB

1.
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and basal cell carcinoma on the left shoulder.
si carcinom bazocelular la nivelul uméarului stang.
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On histopathological examination were identified lesions of actinic keratosis surrounding the SCC
(Figure 10 and Figure 11), and on the left infraorbital region of ulcerated Bowenoid actinic keratosis
was diagnosed ( Figure 12).

La examinarea histopatologicd s-au identificat leziuni de keratoza actinicd asociate leziunilor de
carcinom scuamos (Figurile 10 si 11), iar la nivelul regiunii infraorbitale stdngi s-a evidentiat keratoza

actinicd ulceratd bowenoidd, aspect prezentat in (Figura 12).

Skin lesion location | Biopsy Excision TNM staging
Right preauricular Well differentiated Well differentiated squamous cell pTl
squamous cell carcinoma, keratoacantoma-like,
carcinoma, with with in situ lesion and multifocal,
superficial invasion | bowenoid and proliferative actinie
keratosis
Nasolabial benign Intradermal nevus benign
fold - superior
Nasolabial Basal cell carcinoma | Multifocal nodular basal cell carcinoma | pTl
fold - inferior
Presternal Well differentiated Well differentiated squamous cell pTl
squamous cell carcinoma with in situ lesion and
carcinoma proliferative actinie keratosis.
Lympho-vascular invasion + (LVI 1)
Perineural invasion + (Pnl)
Left shoulder Basal cell carcinoma | Ulcerated nodular basal cell carcinoma | pTl
Left infraorbital Actinie keratosis with| Ulcerated bowenoid actinie keratosis premalignant
plasmocitosis
Regiune anatomica Biopsie Excizie Stadializarea
TNM
Preauriculara dreapta | Carcinom scuamos Carcinom scuamos bine diferentiat, pTl
bine diferentiat, keratoacantoma-like, cu leziuni asociate
invaziv superficial de carcinom in situ (intraepitelial),
keratoza actinicd bowenoida si proli-
ferativd, cu caracter multifocal
Sant nazolabial Benign Nev intradermic Benign
superior
Sant nazolabial Carcinom bazocelular | Carcinom bazocelular nodular, multifocal | pTl
inferior
Presternal Carcinom scuamos Carcinom scuamos bine diferentiat, pTl
bine diferentiat cu leziuni asociate de carcinom in situ,
keratozd actinicd proliferativd; invazie
limfo-vasculard prezentd (LVI 1), invazie
perineurald prezentd (Pnl)
Umarul stang Carcinom bazocelular | Carcinom bazocelular, nodular, ulcerat | pTIl
Infraorbital stang Keratoza actinica cu | Keratoza actinica bowenoida ulcerata premaligna
plasmocitoza
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Fig 6. Well differentiated squamous cell carcinoma, H.E x 20.
Fig 6. Carcinom scuamos bine diferentiat, col H.E x 20.

Fig 7. Well differentiated squamous cell carcinoma, H.E x 10.
Fig 7. Carcinom scuamos bine diferentiat, col H.E x 10.

Fig. 8. Adipose tissue invasion of squamous cell carcinoma.
Fig 8. Carcinom scuamos cu invazie in tesutul adipos.

Fig. 9. Small nerve bundle with perineural invasion of squamous cell carcinoma
(nerve bundle diameter < 0.1 mm)
Fig 9. Invazie perineurald de carcinom scuamos (filet nervos < 0.1 mm)

Fig. 11. Proliferative actinic keratosis, H.E x 10.
Fig 11. Keratoza actinicd proliferativd, col. H.E x 10.
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Fig. 12. Ulcerated bowenoid actinic keratosis, H.E x 10.
Fig. 12. Keratoza actinicd bowenoida ulceratd, H.E x 10.



