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Autologous platelet plasma: promising method
in the osteoarthritis treatment
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The investigations of the platelet-derived biologic agents in
osteoarthritis treatment had shown promising but often con-
troversial results.

The objective: to study the efficacy and safety of the PAP use
in knee OA (stages I-II) treatment.

Patients and methods. Study included 146 patients with I-II
stages of knee OA who were divided into 2 groups: group 1 (68
persons) received standard treatment plus 3 weekly intra-artic-
ular injections of APP (total 2 courses in 12 months); group 2
(78 patients of comparable age and stage of OA) — received only
standard OA treatment. All participants underwent clinical, X-
ray and OA questionary (WOMAC) assessments.

Results. Patients from group 1 demonstrated better results in
WOMAC and less frequent exacerbations of OA in 12 month
than patients from group 2.

Conclusion. Repeated intraarticular APP injections lead to
better results of knee OA treatment and decrease number of
OA exacerbations in 12 months.
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Osteoarthritis (OA) is a chronic degenerative progressove
pathology 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 signifi-
cant, 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 treat-
ment [1, 2].

Autologus platelet plasma (APP) is a novel therapeutic tool
of autologous nature that has emerged in recent years. The
application of APP in different tissues has given promising
results in different pathologies such as acute and chronic injuries
of bone and cartilage [1, 3]. APP 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 constant-
ly expanding; PAP has been successfully used in many ailments,
including knee osteoarthritis. Its low cost, ease of use, usefulness
in pathological processes and high safety put it at the center of
the researchers interest [3, 4].

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

Tissue wound repair is a complex process in which a variety
of cellular functions such as chemotaxis, angiogenesis, cell pro-
liferation, extracellular matrix formation and the «cleansing»
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macrophage coexist, sequentially and covertly [5, 6]. These func-
tions form a complex in which three relatively distinct phases are
classically distinguished: inflammation, proliferation and remod-
eling 3, 4, 5, 6, 7. All GF content of the PAP 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 conceivable that each individual prominence varies depending
on the type of tissue wound (ruptured, inflammation, degenera-
tion, etc.) and the type of tissue (tendon, muscle, bone, etc.).
PAP efficacy for the cells reparation process activation was
demonstrated experimentally and confirmed in few clinical stud-
ies but researches used different PAP 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 [6-8].
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The objective: to study the efficacy and safety of the PAP use
in knee OA (stages I-1I) treatment.

PATIENTS AND METHODS

The study was performed at the Department of Family
Medicine of the P.L. Shupyk National Medical Academy of
Postgraduate Education (Kyiv, Ukraine) and Traumatology
and Orthopedic Department of the O.0. Bogomolets National
Medical University (Kyiv, Ukraine) and included 146 patients
with diagnosed knee OA (radiological stage I-11).The severe
comorbidities, previous trauma, knee surgery, other joint dis-
eases were the exclusion criteria for the study.146 patients (58
men (39,7%) and 88 women (60,3%), mean age 41,7+1,2 years)
were divided into 2 groups. Group 1 included 68 patients who
consented to receive standard OA treatment and 3 weekly
intra-articular injections of APP (total 2 courses in 12 months)
(plasma volume 12—15 ml/course, total platelets number per
injection 1260,24+22,1x10%); Group 2 consisted of 78 patients
with the same diagnosis who received only standard OA treat-
ment (non-steroidal anti-inflammatory drugs (NSAID), phys-
iotherapy, massage, exercises). Both groups were of compara-
ble age, gender and initial WOMAC data (Group 1 — 40,9+0,7
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Table 1

Comparative evaluation component of disease severity in patientsknee OA I-Il during treatment

WOMAC results
Duration of treatment Components clinical evaluation, intensity in points
W Points
pain stiffness activity
GO:]o=u7p82 52,8+3,3 44,4423 34,3+1,0 36,90,9
Day 0 Group 1

vn=6p8 60,03,5 46,1+2,3 38,6+0,9 43,7+0,9

Day %;057%2 26,0+2,3" 31,243,5° 19,8+1,1° 22,120,6°
173 Grown ! 18,281,705 16,9210 12,00,4 > 13,740,5>¢
Day Ci;°:7p82 36,1%1,4° 28,741,9° 20,740,9° 24,5+0,8°
180+3 Group ! 22,042,4"¢ 18,743,0 ¢ 13,241,0% 15,540,6
Day Groun2 32,3+1,2° 30,1%1,4° 20,8+0,6° 24,00,5°
365+3 Group ! 17,451,100 16,6+1,3¢ 12,040,4 ¢ 13,540,4"¢
before treatment 55,1+1,3° 45,4+1,0 37,4+0,4 41,8+0,4°

overall rate

after treatment 25,2+1,1° 23,741,2° 16,6+0,6 19,0+0,6°

Note: a - significant difference between the rate depending on the duration of treatment, with p <0.05; b - significant difference before and after treatment in
appropriate timing of treatment, with - reliable indicator of difference within the period of treatment depending on the applied therapy, p <0.05; W - general

osteoarthritis severity index (points).
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Diagram 1. Platelet components involved in the coagulation
cascade and the atherosclerotic process.

PDGF, platelet-derived growth factor; TGFp, transforming growth factor [3;

EGF, endothelial growth factor; bFGF, fibroblast growth factor; VEGF, vascular
endothelial growth factor; IGF, insulin-like growth factor; IL-1(3, interleukin-1[3;
PAI-1, plasminogen activator inhibitor 1; vWF, von Willebrand factor; GP, glycopro-
teins; PECAM, platelet and endothelial cell adhesion molecule; CD40L, CD40 lig-
and (CD154); RANTES, regulated on activation, normal T-cell expressed and
secreted; MIP-1ct, macrophage inflammation protein 1c; IL-8, interleukin-8;

PF4, platelet factor 4 [8].

Group 2 — 39,7%0,9; p>0,05). The CRP-level and WOMAC
scale parameters were analyzed before treatment and after 3
weeks; 6 and 12 months after course of treatment in both
groups.

RESULTS
According to current guidelines, the effectiveness of treat-
ment of osteoarthritis determined by decreasing the duration of
morning stiffness, indicators of inflammatory activity (CRP), a
decrease in the intensity of joint pain in WOMAS and improv-
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ing the functional activity of 20% or more of the initial value
(Clegg O. etal., 2006; Bob H. et al., 2007, Haynes S.,
Gemmell H., 2007). Based on these criteria, we conducted a
comparative assessment component displays of disease severity
and gonarthrosis-IIst. the stages of differential treatment based
on the results WOMAC.

The age and gender distribution of the patients and the
level of the integral index WOMAC before and after treat-
ment of people male and female patients with knee OA I-IT
stage depending on the day of treatment and therapy pro-
grams applied examined groups of patients are shown in
Table 1.

3 weeks after course of treatment patients of Group 1 demon-
strated better results than Group 2 as assessed by WOMAC: in
Group 2 general index had decreased in 35.8%, and in Group 1 —
in 74.1% - mostly on account of pain severity and stiffness.

After 6 months of follow-up (before second course of PAP
treatment), the mean number of OA exacerbations was
(0,7£0,02) in Gr. 1 and (1,6£0,04) in Gr. 2 (p<0,05) and gener-
al WOMAC index in Gr. 1 was significantly lower than in Gr. 2
(accordingly 22,8+0,3 and 36,5%0,8; p<0,05).

In the next 6 months again patients in Gr.1 had less exacer-
bations (0,51+0,03) then patients in Gr. 2 (1,4£0,03), p<0,05;
and better WOMAC performance (Gr. 1 — 17,5+0,6 and Gr. 2 —
37,1£0,5; p<0,05). There were no adverse events due to use of
PAP injections in group 1.

CONCLUSION

Repeating intra-artricular injections of PAP, added to the
standard care in knee OA improves functional activity, reduces
pain and number of OA exacerbations in 12 months of follow up.
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 studies are needed with ultra-
sound/MRI monitoring of the articular cartilage to obtain more
accurate information and determine the most effective methods
of its use in OA patients.
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AyTonorunyeckas TpomGéouuTapHasa niasma:
HOBbIV METO/A B JIe4HEHUU OCTeoapTpo3a
J1.B. XuumuoH, A.A. BypbsiHoB, J1.A. CMonnHa

HccenenoBaniist 9 eKTHBHOCTH TPUMEHEHHsT GHONOTHYECKUX TIPera-
paToOB Ha OCHOBE TPOMOOIMTOB B JICYECHHU OCTEOAPTPUTA TTOKAZAIIH
BIIEYATJISAIONINE, HO YaCTO IPOTHBOPEYMBLIC PE3YJIbTATHI.
Henv uccnedosanus: nzydenve sahHeKTUBHOCTH 1 6E30MACHOCTH ay-
TOJIOTMYHOI TPOMOOIIUTAPHOI TIa3MBbI (ATH) B JIEYEHUH OCTeoapT-
posy (OA) KOJIeHHoro cyCTaBa PaHHUX CTa/INN.

bl U 1. VccrenoBanne 1poBe/ieHo B IBYX IPyIIIAX T1a-
1meHToB ¢ OA kosteHHbIX cyctaBoB [-11 cragum. I'pynma 1 cocrosina uz 68
IAIMEHTOB, KOTOPbIE BMECTE CO CTaHAapTHON Tepartieil OA nomyyany 3
BHyTpHucycTaBHbIX mHBbeknmn TAIIl (exenemesmsHo; Bcero 2 Kypca 3a
12 mec). Tpymimia 2 cocrosiia u3 78 NAMEHTOB ¢ TAKUM K€ IMarHO30M, KO-
TOpBIE TOJIyYaJIH TOJIBKO cTanzapTHyio Tepariio OA. Beem yuactaHnkam
MCCJIe/IOBAHMS TIPOBOMIIM KJIMHUYECKUE U PEHTTeHOJIOTMYeCKHe HCCle-
JIOBaHNS, a TaksKe OIeHKY acdexTHBHOCTH TeueHns o mkaze WOMAC.
Pesynvmamot. [laments! rpymisl 1 1poieMOHCTPUPOBAIIH JTydIIIne
pe3yJIbTaThl JIEYEHUS U yMEeHbIleHne Koamdectsa obocrpennii OA 3a
12 Mec 110 CpaBHEHUIO € MAIIMEeHTAMI TPYTIIILI 2.
3axntouenue. 110BTOPHBIE KYpPCHI BHYTPUCYCTABHOTO TNPUMEHEHHSI
TAII yayumaior pegyabratsl jgedenuss OA xonenubix cycraBoB [-11
CTajnii 1 yMEeHbUIAIOT KOJMYeCTBO 0bocTpeHnii 3a 12 mec.
Kmouegote croga: mpomboyumaphas aymoiozuunas niasma, 0cmeo-
apmpo3 KOJIeHHbLX CYCMasos.

AyTonoriyHa TpoMOouUTapHa nJa3mMma: HOBUiA MeToq
y NikyBaHHi 0CTE0apTpPOo3y KOJIiHHUX CYro6iB
J1.B. XimioH, O.A. Byp’saHoB, J1.0. CMmosiHa

JlocikeHtst eheKTUBHOCTI 3acTOCYBaHHsS GIOJIOTIYHUX TIpenapaTis
Ha OCHOBi TPOMOOIUTIB B JIIKyBaHHI OCTEOAPTPUTY MOKAZAIM BPazkKa-
104i ajie 4acTo cynepeusnBi pe3yibTaTu.

Mema docnidxncenns: BusnadeHns eheKTUBHOCTI i Ge3MeKn 3acToCy-
BaHHs1 TpoMbGoITapHoi ayrosoriunoi miasmu (TAIT) y sikyBaHHi oc-
Teoaptposy (OA) KoTiHHOTO cyr06a Ha PAHHIX CTA/LisIX.
Mamepianu ma memoou. JociijkeHHsI IPOBEJEHO B JIBOX IPynax
nanienTis i3 OA koninnux cyrno6is [-11 craziit. [pyna 1 cknaganach
i3 68 marienTis, siki pa3oM i3 crangaptHoio Teparieio OA oxepskanu 3
BHYTpitHbOCY10608i in'ekirii TATT (moTixkHEBO, YCboro 2 KypeH 3a
12 mic). ¥V rpymy 2 ysiiinmin 78 maitientis, siki olepKyBaId JIHIIE
cranpaptHy Tepariio OA. Ycim mamieHTam, Mo yBilIIm B 10CTiKeH-
Hsl, IPOBOAWJIM KJiHiUHE i peHTereHoJoriuHe 00CTEKEHHS, a TaKoxX
oriHoBasn ehekTUBHICTD JiKyBanHs 3a WOMAC.

Pesynvmamu. Ianientn rpynu 1 mpojieMoHCTPYBaIN Kpalili pesyJib-
TaTH JIKYBaHHS Ta MEHIIY KiJbKicTh 3arocTpenb OA 3a 12 wic
MOPIBHSHO i3 amieHTamMu rpymu 2.

Saxmouenns. TIoBTOPHI KypcH BHYTPIIHBOCYTJIOOOBOTO BBEIECHHS
TAII nokpalyiorh pesyiabrati jgikysanusg OA KOJiHHUX Cyrno6iB
I-II crazii Ta 3MeHIIyIOTH KiJbKicTh 3arocTpeHb OA 3a 12 mic.
Kmouosi caosa: aymonoziuna mpoméoyumamu niasma, ocmeoapmpos
KOMHHUX cY2n100i6.
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