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Platelet-rich plasma versus hyaluronic acid for the treatment of knee osteoarthritis: A meta-analysis
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paedics, Affiliated Hospital of Guizhou Medical University, Guiyang 550004, China; *Department of Clinical
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[Abstract] Objective This study aimed to evaluate the clinical efficacy of platelet-rich plasma
(PRP) injection compared with hyaluronic acid (HA) injection for the treatment of patients diagnosed with
knee osteoarthritis (KOA). Methods Online databases including PubMed, Embase, Ovid and, Cochrane Li-
brary, CNKI and Wanfang database were systematically searched to collect the random controlled trials
(RCT) comparing the clinical efficacy between PRP and HA in the treatment of KOA. The primary outcomes
were Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain and function score.
Secondary outcomes were WOMAC total score, WOMAC stiffness score, International Knee Documentation
Committee (IKDC) score, visual analog scale (VAS) score, EuroQol (EQ)-VAS score, Knee and Osteoarthri-
tis Outcome System (KOOS) score, Lequesne Index score and adverse events. The pooled results were calcu-
lated by Review Manager 5.3. Results A total of 19 RCTs were enrolled in present study. The pooled re-
sults demonstrated that PRP injection was more effective than HA injection in pain relief at 6-month and 12-
month of follow-up evaluated by WOMAC pain score and VAS score. EQ-VAS score in the patients treated

with PRP injection was lower than that in patients with HA injection at 12-month. Moreover, the patients
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with PRP injection had a better function recovery than those with HA injection at 1 month, 3-month, 6-month

and 12-month after surgery, as evaluated by WOMAC function score. WOMAC total score showed significant

difference at 6-months and 12-month after surgery. The IKDC score indicated PRP injection was significantly

more effective than HA injection at 3-month and 6-month after surgery. However, the Lequesne Index score,

KOOS score and adverse events didn't show any significant difference between the groups. Conclusions In-

tra-articular PRP injection appeared to be more efficacy than HA injection for the treatment of KOA in terms

of short-term functional recovery. Moreover, PRP injection was superior to HA injection in terms of long-term

pain relief and function improvement. In addition, PRP injection didn't increase the risk of adverse events com-

pared to HA injection.
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Meta-analysis
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gl ¥ ol [=} 4 Bﬂijiw M 71N
SCk BEH R P CR 40 R FREL HOD WNME R
PRPH HA 2 PRP 4 HAZH PRP 4 HA 2 PRPH  HAH
Cerza 25" 60 60 66.5 66.2 25/35 28/32 NR NR 1,3,6 WOMAC (total)
1,3,6,
Duymus %5 33 34 60.4 60.3 1/32 1/33 27.6 28.4 1 VAS, WOMAC
i IKDC, KOOS,
Filardo " 94 89 533 57.6 60/34 52/37 26.6 26.9 2,6,12
EuroQol-VAS
s IKDC, EuroQol-
Gormeli 252" 39(PRP/T) 39 53.7 53.5 16/23 17/22 28.7 29.7 6
VAS
44(PRP/S) 53.8 19/25 28.4
. KOOS, VAS,
Paterson 2% 11 10 49.9 52.7 8/3 7/3 27.9 30.9 3
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Sanchez 25" 89 87 60.5 58.9 43/46 42/45 27.9 28.2 1,2,6 WOMAC, LIS
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- KOOS, VAS,
Montafiez-Heredia &%) 27 26 66.3 61.5 12/15 9/17 29 30.4 3,6
EuroQol-VAS
WOMAC, VAS,
Cole %5 49 50 55.9 56.8 28/21 20/30 27.4 29 3,6,12
IKDC
Ahmad 5" 45 44 56.2 56.8 14/31 14/30 26.7 26.5 3,6 IKDC, VAS, US
Yu 104 88 46.2 51.5 50/54 48/40 NR NR 12 WOMAC
Louis %" 24 24 53.2 48.5 14/10 11/13 25.6 27 1,3,6 VAS, WOMAC
. VAS, WOMAC
Buendia-Lopez 25" 33 32 56.2 56.6 16/17 15/17 24.9 249 6,12
X-ray, MRI
IKDC,
Li &g 15 15 57.6 58.2 6/9 7/8 243 24 3,4,6 WOMAC,
LIS
. 1,3,6,
Su &5 25 30 54.2 53.1 11/14 12/18 28.2 28.7 918 VAS, WOMAC
27(PRP/O) 50.7 10/17 28.2
1,2,6,
Lin 251 # 31 29 61.2 62.5 9/22 10/19 24 26.3 i IKDC, WOMAC
3,6,9,
Huang %! 40 40 54.5 54.8 25/15 19/21 252 24.5 1 VAS, WOMAC
- 2,12, IKDC, EuroQol-
Di & 85 82 52.7 57.5 53/32 47/35 27.2 26.8
24, 60 VAS

VE: BRAES A UL, AR REE DL A NBERIR T IR T 7 1 Bl U AN R AR . 465 : PRP: platelet rich plasma, & L/ : HA: hyal-
uronic acid, i% W Jii % ; BMI: body mass index, {4 5 i %{; NR: None Reported, A #f¢i& ; PRP/O: intraosseous with intra-articular injection of PRP group, 5%
W55 YA 1 B Y PRP 53 4 ; PRP/T: 3 doses of PRP group, 3 X PRP {41 41; PRP/S: 1 dose of PRP group, % PRP {4141 ; WOMAC: Western On-
tario and McMaster Universities Osteoarthritis Index, 3 [ 75 Ontario Fl McMaster K %1 5& 75 4 #5443 ; VAS: Visual Analogue Scale, IR IUT 5>
#; IKDC: International Knee Documentation Committee, [ R /BE 56 159140 2 51 22 I X 1917 73 : KOOS: Knee and Osteoarthritis Outcome System, B8 5G4
5 58 1 % 743 EQ-VAS: EuroQol-VAS, R AR 7% J5ii 5 5 P AR T 4378 s KQoL-26: Knee Quality of Life 26-item questionnaire, I 15 42 7% i
26 Wi H % ; LIS: Lequesne Index score, Lequesne &% ; US: Ultrasound, # 7 ; MRI: Magnetic Resonance Imaging, i LR i 1%
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ARG 124 H (MD=-8.41, 95% CI: -12.39, -4.44,
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PRP HA

ik

AHE RE B FR PRP i ESE RE Ep
Cerza %" 5.5ml 4 13 LP-PRP 20 mg/2 ml 4 13
Duymus Z"” 5ml 2 18 LR-PRP 40 mg/2 ml 1 18
Filardo Z 5ml 3 13 LR-PRP 30 mg/2 ml 3 13
Gormeli Z 5ml 3 1/ LR-PRP 30 mg/2 ml 3 13
Paterson Z*! 3 ml 3 18 LR-PRP 3 ml 3 13
Raeissadat Z£! 4~6ml 2 18 LR-PRP 20 mg/2 ml 3 13
Sanchez & 8 ml 3 13 LP-PRP NR 3 13
Vaquerizo &7 8 ml 3 2 LP-PRP NR 1 NR
Montafiez-Heredia 2™ NR 3 2 LP-PRP NR 3 2
Cole Z" 4 ml 3 13 LP-PRP 16 mg/2 ml 3 18
Ahmad Z™ 4 ml 3 2 E LR-PRP 20 mg/2 ml 3 2
YuZE" 2~14 ml 4 18 LR-PRP 0.1~0.3 mg 4 13
Louis Z!"™ 3 ml 1 NR LP-PRP 60 mg/3 ml 1 NR
Buendia-Lopez
o 5ml NR NR LP-PRP 60 mg/2 ml NR NR
=T
Lige 3.5ml 3 3 LR-PRP 2 ml 3 3
SuZm 6ml 2 2 LR-PRP 2 ml 5 1@
LinZ" 5ml 3 18 LP-PRP 20 mg/2 ml 3 13
Huang 2" 2 ml 3 138 LP-PRP 4 ml 3 13
Di &Y 5ml 3 13 LR-PRP 30 mg/2 ml 3 13

i : PRP: platelet rich plasma, & Ifil /MR L 38 ; HA: hyaluronic acid, % Wi FZ ; (441 i & £E PRP (leukocyte-rich PRP, LPP); 1 £ i 3% % PRP (leuko-

cyte-poor PRP, LRP)

[
[ER s
Anmad 2018 | @ | @ | @ e
Buendia-Lopez 201 | @ | @ | @ LI
cora2012| @ | @ | @ o @
Cole2017 | @ | ® | @ o
vizots | @ |2 | @ e e
ouymus2017 | @ (@ |2 |2 | @ | @ |2
Fiiardo 2015 | @ | @ | ® | @ |® | @ | @
comeiz0r7 | @ | @ |® (O | @ |®| 2
Huang2019 | @ | D |9 | @ | @ @ | 2
Laon | @@ |2 |2 @ @2
tn2010| @ | D | D |® | @@ |2
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J& 124 H WOMAC 7% (B AE R D) REVE- 43 251 e 45 2]
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FAAE FVE T AR JE 124 H VAS 3898 W55
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PRP J& — ML, A S T 2 AR T
AAEDRETEE F . DA PIESE R W], PRP 68 51
FOJT T2 LI % 1Y GE AN 3 R 2 AL AT IR %
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%3 IKDC.Lequesne Index.VAS. EQ-VAS.KOOS ¥4 meta 73 #7 4%

i 175 5 (1] AR SCHERER RSB A (PRP/HA) bRtz 95% CI Pl F
14 H VAS 3 69/74 0.36 -0.38,0.10 No 80%
24N EQ-VAS 2 179/171 0.61 -2.10,3.31 No 0%
IKDC 3 210/200 -1.35 -6.06 ,3.35 No 58%
34MH VAS 5 138/142 0.06 -0.54 0.67 No 79%
IKDC 2 60/59 5.16 0.23,10.10 <0.05 0%
KOOS symptom 2 105/99 -0.02 -0.54,0.50 No 40%

KOOS pain 2 105/99 -0.02 -0.29,0.26 No 0%

KOOS ADL 2 105/99 -0.11 -0.39,0.16 No 0%

KOOS sport 2 105/99 0.03 -0.24 ,0.31 No 0%
6™H VAS 4 136/140 0.28 -0.98 ,0.42 No 90%
EQ-VAS 3 218/210 435 -2.30,11.01 No 89%
IKDC 5 224/216 8.20 1.81,14.58 <0.05  85%
Lequesne Index 3 152/150 0.57 -1.59,0.45 No 37%
124 H VAS 4 131/136 0.70 -1.03 ,-0.37 <0.05  63%
EQ-VAS 2 179/171 3.08 0.34,5.82 <0.05 0%

7E: 455 : VAS: visual analogue scale, IR 1F-4> 7 ; EQ-VAS: EuroQol visual analog scale, R A= i i & 5 A AR 48T 4 2% ; IKDC: International Knee
Documentation Committee, [F FRIESETTVF50 23 i 251714 KOOS: Knee injury and Osteoarthritis Outcome Score, <455 5 975 96 747 LIS:
Lequesne Index score, Lequesne $5%1; ADL: Activities of daily living, H#i%3)); CI: Confidence interval, #15 [X [#]; MD: Mean difference, brift %
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R4 ARJF 124 H WOMAC H5 [E T . T BE AT VAS 14 T 4B A 4

WOMAC #&5i PF 43 WOMAC JjRE 4>
FALDSES
SCHR MD (95% CD P % SCHR MD (95% CD P %
RN 7 -1.55(-2.26,-0.85) <0.0001 87 6 8.41(-12.39,-4.44) <0.0001 92
PRP VEN} AL
1 1 -1.20(-1.76,-0.64) <0.0001 NA 1 -5.90(-8.60,-3.20) <0.0001 NA
=2 6 -1.67(-2.54,-0.79) <0.0001 89 5 -9.01(-14.06,-3.96) 0.0005 94
PRP 0 AL
BIK 4 -1.60(-2.78,-0.43) 0.007 90 3 -8.99(-14.80,-3.19) 0.002 87
[V 3 -1.58(-2.69,-0.47) 0.005 85 3 -7.90(-13.68,-2.12) 0.007 94
PRP %!
LP PRP 3 -1.62(-2.84,-0.40) 0.009 93 2 9.07(-15.90,-2.24) 0.009 83
LR PRP 4 -1.55(-2.52,-0.59) 0.002 79 4 -8.15(-13.68,-2.62) 0.004 94
it avki%k PRP
ik PRP -1.55(-2.26,-0.85) <0.0001 87 6 -8.41(-1239,-4.44)  <0.0001 92
UK PRP NA NA NA 0 NA NA NA
WO 5 15
& 3 -1.74(-3.02,-0.46) 0.008 88 3 -6.71(-10.99,-2.43) 0.002 87
7 4 -1.49(-2.56,-0.42) 0.006 88 3 9.91(-16.42,-3.41) 0.003 91
WOMAC R i 43 VAS 1753
FAIESES
STk MD (95% CD) P F,% SCiik MD (95% CD P %
PEY 6 -0.89(-1.25,-0.54) <0.0001 71 4 -0.70(-1.03,-0.37) <0.0001 63
PRP 4
1 1 -0.70(-1.13,-0.27) 0.002 NA 1 -1.30(-1.88,-0.72) <0.0001 NA
=2 5 -0.95(-1.39,-0.52) <0.0001 77 3 -0.58(-0.82,-0.35) <0.0001 30
PRP £ 0> IHK
I 3 -1.02(-1.57,-0.47) 0.0003 72 2 -0.52(-1.11,0.06) 0.08 65
L 3 -0.80(-1.33,-0.26) 0.004 78 2 -0.89(-1.57,-0.22) 0.01 81
PRP 27!
LP PRP 2 -1.21(-2.29,-0.13) 0.03 85 2 -0.75(-1.82,0.33) 0.18 86
LR PRP 4 -0.78(-1.16,-0.41) <0.0001 68 2 -0.63(-0.78 ,-0.47)  <0.0001 0
sk PRP
i PRP 6 -0.89(-1.25,-0.54)  <0.0001 71 4 -0.70(-1.03,-0.37) 63
UK PRP 0 NA NA NA 0 NA NA NA
WO A 57
P 3 -0.89(-1.56,-0.23) 0.008 83 2 -0.89(-1.57,-0.22) 0.01 81
% 3 -0.93(-1.32,-0.53) <0.0001 54 2 -0.52(-1.11,0.06) 0.08 65

JE 210 0 A1 3 2K R 42 AT DR Bl R K KT R 2 M KOA
RIERE, TR B 2R, BhAh, —2ilm AR
WL B, PRP BEWS 7RI 5 J5 K0k 124> H fR i 1] Y
DRI D75 PR » (e RS A )y B PR 55 M PR RE AR
HA J2& 5% 15 0 5 2 B R 73, X 6 5% 5 A ) Ui
IR, HA 25 85 1 S0 AU i SR & jlt S ¢

iE A T BR SR I FE ST S 4, T TS HA W] B
B PR AR 00T 2 B ) R 2R B, A RE Rk KOA f
JAE DR PR 503 Th B LA S B i AR TR

— AR KR PR

AR, O K& I I R FEER I 7 561
5 PRP F1 HA 7£ KOA V597 H HIAEH - Duymus 55
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Total (95% CI)
Total events 100

48 56%
88 24.6%

562 539 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 9.16, df = 10 (P = 0.52); I* = 0%
Test for overall effect: Z = 0.12 (P = 0.91)

B3 ARFFRHRKE

n
0.96 [0.14, 6.69]
0.19[0.01, 3.89)

250[0.51,12.14]
1.000.70, 1.43]
0.50[0.05, 5.15]
217[0.76, 6.18]

4.58[0.25, 85.33]
1.06 [0.66, 1.69]
1.92[0.72,5.13]
0.78[0.32, 1.92]
0.79[0.51,1.21]

1.01[0.82, 1.25]

0.01

0.1
Favours [PRP]

1 10
Favours [HA]

100

0 — SE(log[RR]) -
0.} O NN
o
| .
o
1.5¢ o e}
2 RR
0.01 0.1 1 10 100
B4 B RFLEEE
=5 ANRFMLHST
WA SCHRBCR: RR (95% CD PiH %
PRP 74 K 5L
1 1 0.50€0.05,5.15) 0.56 NA
=2 10 1.05(0.83,1.32) 0.71 0
PRP &0 EL
IR 4 0.94(0.70, 1.25) 0.65 0
R 7 1.28(0.87,1.87) 0.21 6
PRP 27
LP PRP 5 1.15€0.80, 1.66) 0.46 0
LR PRP 6 0.950.70,1.28) 0.71 0
i Sk PRP
Wik PRP 7 1.02€0.80, 1.30) 0.88 0
K PRP 4 1.15€0.54,2.47) 0.72 9
WoEREH S
2 7 1.05€0.73,1.51) 0.78 0
& 4 1.02(0.75,1.38) 0.91 35
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M PRP YT AT DN B R4t 2 b 12 H e i H
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