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Platelet-rich plasma: promising method
in the osteoarthritis treatment

L. Khimion', A. Buryanov?, L. Smolina’

{P.L. Shupyk National Medical Academy of Postgraduate Education Department of Family Medicine
20.0. Bogomolets National Medical University, Department of Traumatology and Orthopedics

The results of the clinical use of the autologous platelet-rich plas-
ma (PRP) at the knee osteoarthritis treatment are presented in
the article.
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steoarthritis (OA) is a chronic degenerative progressove patholo-
Ogy of hyaline cartilage. OA accounts for profound morbidity, pain
and health care expenses. The consequences to the individual and to
the population as a whole are very significant, particularly with our
aging population [2]. There are few validated interventions that can
improve the functional state of patients once the degenerative process
becomes symptomatic. Taking into account the lack of response of the
body’s healing mechanisms to degenerative conditions generally, local
use of the stimulating and growth factors to activate cartilage regener-
ation is sensible. At the moment the steam cells therapy, PRP and
mixed techniques are intensively investigating for OA treatment [1, 2].

Platelet rich plasma (PRP) is a novel therapeutic tool of autologous
nature that has emerged in recent years. The application of PRP in differ-
ent tissues has given promising results in different pathologies such as
acute and chronic injuries of bone and cartilage [1, 3]. PRP treatment has
demonstrated a quite prominent potention in rheumatology, orthopedics
and sport medicine. Its therapeutic target eminently comprises chronic
processes, although the range of indications is constantly expanding; PRP
has been successfully used in many ailments, including knee osteoarthri-
tis. Its low cost, ease of use, usefulness in pathological processes and high
safety put it at the center of the researchers interest [3, 4].

PRP owes its therapeutic interest to the crucial role of platelets in
the wound healing and tissue regeneration [4, 5, 8]. This role is not relat-
ed to the repairing properties of the platelets themselves but, rather, to
growth factors (GF) released by its 6 granules, which possess multiple
regenerative properties (diagrame 1).

Tissue wound repair is a complex process in which a variety of cellu-
lar functions such as chemotaxis, angiogenesis, cell proliferation, extra-
cellular matrix formation and the “cleansing” macrophage coexist,
sequentially and covertly [5, 6]. These functions form a complex in which
three relatively distinct phases are classically distinguished: inflamma-
tion, proliferation and remodeling.3, 4, 5, 6, 7 All GF content of the PRP
is involved in the phases described, but all of their functions are still fully
unknown. It is speculated that some of them play a role,4 but it is con-
ceivable that each individual prominence varies depending on the type of
tissue wound (ruptured, inflammation, degeneration, etc.) and the type
of tissue (tendon, muscle, bone, etc.). PRP efficacy for the cells repara-
tion process activation was demonstrated experimentally and confirmed
in few clinical studies but researches used different PRP preparations so
results often are not comparable [6]. Also platelet quantification and the
growth factor content definition must be defined in order to understand
molecular mechanisms behind PRP regenerative strength.
Standardization of PRP preparations is thus urgently needed [6,7,8].

Objective. To study the efficacy and safety of the PRP use in
knee OA (stages I-1T) treatment.

METHODS
The study was conducted at the Department of Family Medicine
of the P.L. Shupyk National Medical Academy of Postgraduate
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PDGF, platelet-derived growth factor; TGFf3, transforming growth factor 3; EGF, endothe-
lial growth factor; BFGF, fibroblast growth factor; VEGF, vascular endothelial growth factor;
IGF, insulin-like growth factor; IL-1f3, interleukin-1f; PAI-1, plasminogen activator inhibitor
1; VWF, von Willebrand factor; GP, glycoproteins; PECAM, platelet and endothelial cell
adhesion molecule; CD40L, CD40 ligand (CD154); RANTES, regulated on activation, normal
T-cell expressed and secreted; MIP-1ct, macrophage inflammation protein 1c; IL-8, inter-
leukin-8; PF4, platelet factor 4 [8]

Diagram 1. Platelet components involved in the coagulation
cascade and the atherosclerotic process.

Education (Kyiv, Ukraine), in 2 groups of patients with diagnosed
knee OA (I-11 radiological stage). The patients with severe co-mor-
bidities, trauma or after knee surgery were not included at the study.
28 patients (9 men (30.8%) and 19 women (69.2%), aged 35—55 years
(mean age 44,7%1,2 years) were divided on 2 groups. Group 1 includ-
ed 14 patients who consented to receive standard OA treatment
(non-steroidal anti-inflammatory drugs (NSAID), physiotherapy,
massage, exercises) and 3 intra-articular injections of PRP (total vol-
ume — 12—15 ml, mean platelets number 860,24+32,1x10°/ml) week-
ly; group 2 consisted of 14 patients of comparable age with the same
diagnosis who received only standard OA treatment. The CRP-level,
WOMAC scale and Lequesne index was analyzed before treatment
and 1, 3, and 6 months after course of treatment in both groups.

RESULTS

CRP level was modestly abnormal in the 42,9% patients of group
1 and 35,7% patients of group 2; during the treatment period CRP got
to normal in all patients, but during the follow-up period, — after 3 and
6 months of treatment in the study group it was significantly lower
(7,34+0,52) and (4,34%0,22) mg/L, than in the control group (9,56 =
0,67) and (6,92+0,57) mg / L (p <0,005); in addition in 3 patients of
group 2 CRP level had increased again after 3 months which was the
sign of OA exacerbation; in group 1 there were no OA exacerbations
during 6 months of follow-up . WOMAC and Lequesne index had pos-
itive dynamic during treatment in both patients groups. At month 6
functional status of the patients in group 1 improved by 23% in stiff-
ness (at the beginning of the study it was (3,8+1,0) which had siginif-
icant differnece with patients of control group (3,6+0,1) — at the
begining of the study and (2,4%0,1) in 6 month after treatment. Pain
during movement and after passing the distance decreased after treat-
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Table 1
Dynamics of the WOMAG indicators during the study
Indicator Pain Stiffness Function Total score
Main Group
before treatment | 11,9+1,3 3,8+1,0 41,8+3,2 55,5+2,8
1 month 8,0+1,8 2,5+0,8 37,8+3,8* 48,3+0,8
3 month 6,8+1,5* 2,1+£0,4* 24,7+3,8* 33,2+0,4
6 month 5,3+1,3* 1,7£0,7 18,4%3,1* 22,4426
Control Group
before treatment | 10,2+1,0 3,6+1,0 42,8+3,0 56,0+3,5
1 month 8,03+1,1 | 3,3%0,8 39,1%3,2 52,4447
3 month 7,9+1,3 2,5+0,4 28,0+3,7 38,4+3,2
6 month 6,5+1,3 2,4+0,8 24,6£83,2 32,0+2,2

ment by 37.8% in group 1; pain and discomfort when climbing and
descending the stairs decreased by 38.6% (these indicators in group 1
at the beginning of the study were (10,9%1,3) (in group 2 — (10,2%0,9)
and in 6 month after treatment — (2,3+0,3) in group 1 and (4,5%0,3)
in group 2 ) (p<0,05). At the end of follow up period patients func-
tional activity increased by 44.1% in group 1which was better then
positive changes in group 2 and was accompanied by a significant
reduction of restrictions in daily activities. There were no adverse
events due to use of PRP injections in group 1.

CONCLUSION

The course of 3 intra-artricular injections added to the standard
treatment of knee OA improves functional activity, reduces pain and
probably can prolong remission in patients with the early stages of
disease. The further long-term studies are needed with the use of
ultrasound and MRI monitoring of the articular cartilage to obtain
more accurate information and determine the most effective meth-
ods of PRP use in OA treatment.

OGoraweHHasa TpoMOouUTamMu nJasma:
HOBbIV METOZ, B JIe4YeHUN ocTeoapTpo3a
J1.B. XuumuoH, A.A. BypbsiHoB, J1.A. CMosinHa

B craTpe TIPEACTABJIEHDI PE3YJIbTATbl UCIIOJIb30BAHUSA ay'l‘OJlOl‘M'{HOﬁ,
060I‘aH.[eHHOI‘/JI TpOM60LII/ITaMI/I IJIa3Mbl B JIEHEHUN OCTEO0apTpO3a KO-
JIEHHBIX CyCTaBOB.

Kmouesvie cnosa: obozawennas mpomooyumamu niasma, 0cmeoapm-
PO3 KOLEHHDIX CYCMABOG.
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Picture 2. The functional status of patients in the two groups
(estimated total functional index M.G. Lequesne) in points

36arayeHa TpomOoUMTaM¥M N1a3Ma: HOBUI MeTop,
y nikyBaHHi 0cTeoapTpo3y KONMiHHUX cyrnooGis
J1.B. XimioH, O.A. Byp’saHoB, J1.0. CMmoniHa

V crarti npeacTaBaeHo pe3y IbTaTi 3aCTOCYBaHHs aBTOJIOTIYHOI, 30a-
rayeHoi TpoMOOIMTAMY TIa3MHU Y JIIKYBaHHI OCTE0APTPO3y KOJIHHUX
cyriobiB.

Kniouosi caoga: sbazauena mpomboyumamu niasma, ocmeoapmpos
KoxiHux cy2n00ie.
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