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PRP HA Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weiglt NLH, Fixed, 95% CI IVLH, Fixed, 95% CI
2.2.1 6 months post injection
Sénchez 2012 34 89 21 87 809% 1.58[1.00,250] l
Vaquerizo 2013 2% 48 5 48 191% 520[218,1241] —
Subtotal (95% CI) 137 135 100.0%  2.27[1.53,3.38] &
Total events 60 26
Heterogeneity. Chi*=5.89,df=1(P = 0.02);1?=83%
Test for overall effect: Z=4.05 (P < 0.0001)
2.2.2 12 months post injection
Vaquerizo 2013 15 48 1 42 1000% 13.13[1.81,95.20] i
Subtotal (95% CI) 48 42 100.0% 13.13[1.81, 95.20]
Total events 15 1
Heterogeneity. Not applicable
Test for overall effect: Z=255 P =0.01)

001 01 1 10 100

Favours [HA] Favours[PRP]

Test for subaroup differences Chi? =289, df=1 (P = 0.09), I* =65 .4%

Figure 10 Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.2; pain: number of patients with 50%
decrease on Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale.

to  0.59; p value 0.00001)** ** and 6 months (pooled SMD
0.81; 95% CI 1.02 to 0.61; p value <0.00001).3¢ 3% 40 43
However, considerable heterogeneity was present ( *=7.20 df=1,
[2=86% and 2=51.09 df=3, [2=94%, respectively). At 48 weeks
postinjection, the Vaquerizo et al*® trial also showed a statistically
significant difference using the WOMAC total score (0-96 Likert;
SMD 1.34;95% CI 1.80to 0.88;p value <0.00001).
Considerable heterogeneity was also present in the Lequesne
index (0-24) at 6 months postinjection (pooled MD  1.24; 95%
Cl 1.90to 0.58; p value <0.00001, *=20.71 df=1, [>=90%)
in the Vaquerizo et al*®, Sanchez et al*® and Li et al*? trials.
Vaquerizo et al also detected a statistically significant differ-
ence in favour of PRP in the number of patients reporting a
50% decrease in the Lequesne index at 6 months (RR 7.00;

Figure 11
Universities Osteoarthritis Index (WOMAC) pain subscale.

95% CI 1.68 to 29.15; p value 0.008), but no statistically sig-
nificant difference was found at 48 weeks postinjection (RR
7.88; 95% CI 1.04 to 59.61; p value 0.05).

Regarding the non-randomised trials, Spakova et al** assessed
function with the WOMAC total score at 3 and 6 months postin-
jection. A statistically significant difference in favour of PRP was
found at both postinjection follow-up periods (MD  11.82;
95% CI 17.51 to 6.13; p value <0.00001 and MD 12.05;
95% CI 17.55to 6.55; p value <0.00001). For details, please
see the effect estimates (see online supplementary materials).

Level of evidence (function)
Limited to moderate evidence is available that function
(expressed as a 50% decrease of the WOMAC physical function

Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.3; pain: Western Ontario and McMaster
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PRP HA Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight LHH, Fixed, 95% Cl I, Fixed, 95% CI
2.5.1 6 months post injection
Vaquerizo 2013 19 48 5 48 1000% 3.80(1.54,9.35] 1
Subtotal (95% CI) 48 48 100.0% 3.80 [1.54, 9.35]
Total everts 19 5
Heterogeneity. Mot applicable
Test for overall effect: 7= 291 (P =0.004)
2.5.2 12 months post injection
Vaquerizo 2013 15 48 0 42 1000% 27.20[1.68,441.24] j
Subtotal (95% CI) 48 42 100.0% 27.20 [1.68, 441.24]
Total events 15 0
Heterogeneity. Mot applicable
Test for overall effec: Z=2.32 (P =0.02)

1 1 ]
0.1 1 10 100
Favours [HA] Favours [PRP]

001

Test for subaroup differences Chiz=174,df=1{P =019.12=424%

Figure 12 Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.5; function: number of patients with
50% decrease on the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) physical function subscale.

score or assessed with the WOMAC total score) is improved sig-
nificantly better after PRP injections compared with HA.
Limited evidence (one study with a high risk of bias) is available
that the Lequesne score is significantly higher after PRP injec-
tions compared with HA.

Kon et al reported patient satisfaction as a measure of patient
global assessment. No statistically significant differences were
found between PRP and HA (both high-weight and low-weight
HA) on the number of patients satisfied at 6 months (RR was
1.24; 95% CI 0.98 to 1.58; p value=0.07 and 1.28; 95% CI
1.00 to 1.64; p value=0.05)."

Additionally, no statistically significant differences were detected
for the number of patients reporting postinjective pain reaction
(pooled RR 1.00; 95% CI 0.65 to 1.53; p value 1.00).3° 403

Filardo et al®® reported a statistically significantly higher post-

injective pain reaction in the PRP group (p value 0.039). Since
no measure of dispersion was reported, this outcome was not
analysed in RevMan.

PRP versus PRP

Only one non-randomised controlled trial comparing PRP with
another PRP reported data on global assessment that could be
used in this review. Filardo et al** reported the percentage of
patients satisfied with the procedure at 12 months postinjection.
No statistically significant difference was detected between the
single-spinning approach (76.4% PRGF group) and the double-
spinning approach (80.6% PRP group), (RR 1.05; 95% CI 0.89

PRP HA Std Mean Difference Std Mean Difference
Sty or Subgroup  Ikan  SD Total Llean SD Total Weiglt 1V, Fixed, 95% ClI 1V, Fixed, 95% ClI
2.6.16 monthspost injection ‘
Sénchez 2012 248 159 89 259172 & B32% -0.07[-0.36,0.23]
Vaquetizo 2013 197 111 48 362 168 48 31.8% A1.15[158,0.72) ®
Subtotal (95% CI) 137 135 100.0%  0.41[-0.65,-0.17] y

Heterogeneity. Chi?=16.40, df =1 (P < 0.0001); I*=94%
Test for overall effect: Z=3.29 (P = 0.0010)

2.6.212 months post injection
Vaquerizo 2013 219 13
Subtotal (95% CI)

Heterogeneity. Mot applicable

Test for overall effect: Z=5.65 (P < 0.00001)

48 389 142
48

42 1000%
42 100.0%

1.32[41.78, 0.86)
1.32[1.78, -0.86]

1
I

-10

10

0

5 5
Favours [PRP] Favours[HA]

Test for subaroup differences: Chi? =11.86.df=1 (P = 0.0006). I = 91 6%

Figure 13  Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.6; function: Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) physical function subscale.
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PRP HA Std Mean Difference Std Mean Difference
Study or Subgrowp  Ikan  SD Total Mean SD Total Weiglht 1V, Fixed, 95% CI 1V, Fixed, 95% CI
2.1.11 month post injection
Cerza 2012 496 177 60 552 123 60 1000%  037[0.73,000]
Subtotal (95% CI) 60 60 100.0%  0.37[0.73,-0.00]

Heterogeneity. Not applicable
Test for overall effect: Z=1.98 (P = 0.05)

2.1.2 3 months post injection

Cerza 2012 391 178 60 &5 117 B 72%  -1.18[157,0.79] ]
Li Ming 2011 133 94 15 138 47 15 28% -0.07[-0.78,0.65] &
Subtotal (95% CI) 4] 15 100.0%  -0.93[-1.27,-0.59] ¢

Heterogeneity. Chi?=7.20, df= 1 (P = 0.007) 1= 86%
Test for overall effect: Z=5.32 (P < 0.00001)

2.1.36 monthspost injection

Cerza 2012 365 179 60 651 106 60 22%  -193[-2.37,4150] bl

Li Ming 2011 107 9% 15 206 83 15 71%  -1.05[1.83,0.28] =
Sénchez 2012 427 89 783 481 & 483% -0.09[-0.39,0.20] Il
Vaquerizo 2013 272 151 48 504 232 48 R24%  118[161,0.74] L
Subtotal (95% CI) 212 210 100.0%  0.81[-1.02,-0.61] $
Heterogeneity. Chi?=51.09, df = 3 (P < 0.00001); I*= 94%

Test for overall effect: Z=7.75 (P < 0.00001)

2.1.412 moikhs post injection

Vaquerizo 2013 308 155 48 542 192 42 1000%  -1.34[-1.80,0.88] !
Subtotal (95% CI) 8 42 1000%  -1.34[-1.80, -0.88]

Heterogeneity. Not applicable
Test for overall effect: Z=5.71 (P < 0.00001)

0 5 0 5 10
Favours[PRP] Favours[HA]

Test for subaroup differences: Chi? =11.37,df =3 (P = 0.010),1*=73.6%

Figure 14 Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.7; function: Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) total.

HA PRP Risk Ratio Risk Ratio
Study or Subgroup  Eveiks Total Events Total Weight KIH, Fixed 95% CI I, Fixed, 95% CI
2.9.1 6 months post injection
Vaquerizo 2013 14 48 2 48 1000%  7.00[158,29.15) i
Subtotal (95% Cl) 48 48 100.0%  7.00 [1.68, 29.15]
Total events 14 2

Heterogeneity. Mot applicable
Test for overall effect: Z=267 (P =0.008)

2.9.2 12 months post injection

Vaquerizo 2013 9 48 1 42 1000%  7.88[1.04,59561] i
Subtotal (95% Cl) 18 42 1000% 7.8 [1.04,59.61]
Total events 9 1

Heterogeneity. Mot applicable
Test for overall effect: Z=2.00 (P =0.05)

001 01 1 10 100
. ; Favours [experimental] Favours[control]
Test for subgroup differencess Chiz=0.01,df=1{P =093).12=0%

Figure 15 Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.9; function: number of patients with a
50% decrease on the Lequesne index.
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PRP HA
Study or Subgroup

Iean SD Total Llean SD Total Weight

Mean Difference
1V, Fixed, 95% CI

Mean Difference
1V, Fixed, 95% CI

2.10.1 3 months post injection

Li Ming 2011 48 24 15 47 2 15 1000% 0.10[-1.48,1.68)
Subtotal (95% Cl) 15 15 100.0% 0.10 [-1.48, 1.68]
Heterogeneity. Not applicable
Test for overall effed: Z= 0.12 (P =0.90)
2.10.2 6 months post injection
Li Ming 2011 31 1 15 66 21 15 314% -350[-468,-2.32) =
Sénchez 2012 52 34 89 54 33 87 444% 020[-1.19,079 [l
Vaquerizo 2013 52 34 48 54 33 48 242% 020[154,1.14 ki
Subtotal (93% Cl) 152 150 100.0% -1.24[-1.90, -0.58] 4
Heterogeneity. Chi?=20.71, df= 2 (P < 0.0001} I* = 90%
Test for overall effect: Z= 367 (P =0.0002)
2.10.3 12 months post injection
Vaquerizo 2013 89 37 48 144 38 42 1000% -550[-7.05,-3.95) !
Subtotal (93% Cl) 48 42 100.0% -5.50 [-7.05, -3.95]
Heterogeneity. Mot applicable
Test for overall effed: Z= 6.93 (P <0.00001)

1

il il 1
20 40 0 10 20
Favours [PRP] Favours [HA]

Test for subaroup differences: Chi? = 29.78, df = 2 (P < 0.00001), 1?= 93.3%

Figure 16  Forest plot of comparison: 2 platelet rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.10; function: Lequesne index (0-24

Likert).

to 1.25; p value 0.54). For details, please see the effect estimates
(see online supplementary materials) and figure 23.

DISCUSSION

This systematic review assessed the effectiveness of PRP studied
in five RCTs and five non-randomised trials. A general positive
effect on pain reduction and function was found in favour of
PRP injections compared with control groups. However, the
level of evidence regarding the effectiveness of PRP in the treat-
ment of OA of the knee was limited to moderate when PRP
injections were compared with placebo or HA.

One RCT compared PRP with placebo and reported data
from 78 patients.’” There was evidence of benefit for pain
reduction and global assessment at 6 months postinjection. The
analyses do not provide evidence for effects on function due to

the lack of data for functional improvement. There was no stat-
istical significant difference in the total number of patients with
short time local and systemic reactions during and after the
injections between a single PRP injection and placebo.

In comparisons between IA PRP injections and HA, a benefi-
cial effect was found regarding pain reduction in favour of PRP
at 6 months postinjection.*’ ** Pooled comparisons using the
WOMAC pain subscale, WOMAC physical function scale or
Lequesne index outcome measures were not possible because of
the presence of considerable heterogeneity. When unpooled,
there was no trend for functional measures (International Knee
Documentation Committee (IKDC), Knee Injury and
Osteoarthritis Outcome Score (KOOS) and Tegner) to have
improved with PRP treatment.*® *' 43 *5 A summary of inter-
vention effects per study in time is provided in table 3.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weiglt N-H, Fixed, 95% CI IVEH, Fixed, 95% CI
Li Ming 2011 12 15 12 15 60.0% 1.00[0.70,1.43] *
Sénchez 2012 1 89 1 8 51% 098[0.06,15.39)
Vaquerizo 2013 7 48 7 48 350% 1.00[0.38, 263]
Total (95% Cl) 152 150 100.0%  1.00[0.65, 1.53]
Total events 20 20
Heterogeneity. Chi?=0.00, df= 2 (P =1.00); I1*= 0% i]01 051 i 1i] 100’

Test for overall effect: Z= 001 (P =1.00)

Favours [HA] Favours [PRP]

Figure 17  Forest plot of comparison: 2 platelet-rich plasma (PRP) versus hyaluronic acid (HA), outcome: 2.16; adverse effects: number of patients

with local or systemic reactions related to treatment.
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PRP HA Std. Mean Difference Std. llean Difference
Sty or Subgroup  Klean  SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.1.13 months postinjection
Say 2013 23 16 45 41 13 45 409%  -1.22[-188,077) O
Spakova 2012 206 202 60 398 227 60 591%  -0.89[1.26,-051) O
Sulgotal (95% CI) 105 105 100.0%  -1.03[-1.31,-0.74] )

Heterogeneity. Chi*=1.26,df=1 (P = 0.26) I*=21%
Test bor overd| effed: Z= 6.56 (P < 0.00001)

3.1.26 months postinjection

Say 2013 17 14 45 3 1 45 #15%  -106[150,-062 al
Spakova 2012 269 186 60 43 207 60 585%  -0.81[1.19,044) |
Sulttotal (95% CI) 105 105 100.0%  -0.92[-1.20,-063] 4

Heterogeneity. Chi?= 0.70, df=1 (P = 0.40) I*= 0%
Test br overdl effect: Z= 6.23 (P <0.00001)

a0 5 0 5 10
Favours [PRP] Favours[HA]

Test for subaroup differences: Chi? =028, df=1 (P = 0.60),1>= 0%

Figure 18 Forest plot of comparison: 3 platelet-rich plasma (PRP) versus hyaluronic acid (HA; non-randomised controlled trail (CCT)), outcome:
3.1; pain: visual analogue scale/numeric rating scale.

PRP HA Mlean Difference Mlean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight 1V, Fixed, 95% Cl 1V, Fixed, 95% CI
32.1 3 nonths postinjection
Spekova 2012 1435 1418 €0 2617 1747 60 1000% -11.82[-1751,6.13] ’
Subtotal (95% Cl) 60 60 100.0% -11.82 [-17.51, 6.13]

Heterogeneity. Mot applicable
Test for overall effect: Z=4.07 (P < 0.0001)

32.2 6 nwst postinjection

Spekova 2012 1885 1409 &) 308 1657 60 1000% -12.05[-1755, £.55] ’
Subtotal (95% Cl) 60 60 100.0% -12.05[-17.55, 6.55]

Heterogeneity. Mot applicable

Test for overall effed: Z=4.29 (P < 0.0001)

00 50 0 50 100
Favours [PRP] Favours [HA]

Test for subaroup dfferences: Chi? =000, df=1 (P =0.95), 1= 0%

Figure 19 Forest plot of comparison: 3 platelet-rich plasma (PRP) versus hyaluronic acid (HA; non-randomised controlled trail (CCT)), outcome:
3.2; function: Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) total.

PRP HA, HW Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IH, Fixed, 95% CI IWH, Fixed, 95% CI
3.6.1 6 morths postinjection
Kon 2011 41 &0 33 50 1000% 1.24[0.98,1.58)
Subtotal (95% Cl) 50 50 100.0%  1.24[0.98,1.58]
Total events 41 33

Heterogeneity. Mot applicable
Test for overall effed: Z=1.79 (P = 0.07)

1 1 1 ]
001 01 1 10 100
. . Favours[HA] Favours[PRP]
Test for subaroun differences: Not applicable

Figure 20 Forest plot of comparison: 3 platelet-rich plasma (PRP) versus hyaluronic acid (HA; non-randomised controlled trail (CCT)), outcome:
3.6; global assessment: patient satisfaction, number of patients who were satisfied (PRP vs high-weight (HW) HA).
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PRP HA, LW Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight IH, Fixed, 95% CI IV, Fixed, 95% CI

3.1.1 6 morths postinjection

K{on 2011 41 &0 32 50 1000% 1.28[1.00,1.64]

Subtotal (95% Cl) 50 50 100.0%  1.28[1.00,1.64]

Total events 41 32

Heterogeneity. Mot applicable

Test for overall effed: Z=1.98 (P = 0.05)
1 1 [l ]
001 01 1 10 100

Test for subaroun differences: Not applicable

Figure 21

Favours [PRP] Favours[HA, LW

Forest plot of comparison: 3 platelet-rich plasma (PRP) versus hyaluronic acid (HA; non-randomised controlled trail (CCT)), outcome:

3.7; global assessment: patient satisfaction, number of patients who were satisfied (PRP vs low weight (LW) HA).

The variance of patient reported outcome measures
(PROMs*®) used in the included studies made it difficult to
compare the results. As recommended by the OMERACT III
conference, four domains should be evaluated in OA clinical
trials: pain, physical function, patient global assessment, and,
for studies of 1year or longer, joint imaging.?’ Although the
WOMAC is the instrument currently used, other valid and reli-
able instruments can be used to measure the domains as indi-
cated in patients with OA.* °° In addition to this, no
superiority of any outcome measure to another has been studied
in patients with OA as yet.*’ All included studies reported a
minimal one of the first three OMERACT domains. None of
them evaluated changes on joint imaging. Follow-up moments
of 6 months were too short to investigate whether PRP injec-
tions are associated with changes in MRI. Halpern
et al*®detected, in a prospective non-comparative study with 22
patients, no change per compartment in at least 73% of cases at
12 months follow-up.

The level of degeneration of the knee in all studies was one
of the inclusion criteria. On the basis of this level of degener-
ation, a few studies reported more promising results for the use
of PRP in knees with a lower level of joint degeneration.?® 0 4
The K&L classification criteria and the Ahlbick classification
criteria are two different classification systems used in the
included studies to classify the level of joint degeneration.’' Not
only the differences in descriptions between classification
systems but also differences in descriptions of grades of knee
OA within a classification system are reported by Schiphof
et al.>* The included studies in this review mentioned only clas-
sification grades of knee OA or referred to original studies
without a narrow description. In addition to these two studies,

the level of degeneration was categorised in three groups: cartil-
age degeneration, early OA and advanced OA.** ** Regarding
this variance of level of degeneration between and probably
within the included studies, no conclusions can be drawn about
the possible effect of PRP injections on a specific classification
of OA.

Platelets contain growth factors, cytokines, chemokines, as
well as dense and lisosomal granules.’>™° The release of these
may play a special role in cartilage repair including modulating
inflammatory processes, cell proliferation, chemotaxis, migra-
tion, differentiation and syntheses of matrix.'® 7 ¢ Although
the results of these laboratory studies are encouraging and set
the rationale for the treatment of platelet concentrates, there is
still uncertainty about the optimal formulation of PRPR Most of
the included studies in this review employed a different type of
PRP based on the preparation method (single or double spin-
ning) and cellular content (concentration of platelets, whether
or not activated prior to injection and the presence of leuco-
cytes). The influence of various variables in the comparison of
different types of PRP will lead to different biological and
physiological processes and with this probably different effect-
iveness.'* In addition, the different therapeutic protocols used
in the studies introduce further confounding factors.

Safety is an important aspect considering PRP as conservative
treatment. This review was detected in the placebo-controlled
study as well as in the comparison with HA studies with no stat-
istically significant differences in the total number of patients
with short time local and systemic reactions during and after the
injections.>*™*° Controversially, Patel et al’s study reported more
short time local and systematic reactions in the two PRP injec-
tions group.®® It is obvious that more injections are probably

PRP HA Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% Cl
Spakova 2012 6 30 0 30 100.0% 13.00[0.76,22096] .
Total (95% Cl) 30 30 100.0% 13.00 [0.76, 220.96] -=eaSiii-
Total events b 0

Heterogeneity. Mot applicable
Test for overall effec: Z=1.77 (P =0.08)

1 |l ]
001 041 1 10 100
Favours[PRP] Favours [HA]

Figure 22  Forest plot of comparison: 3 platelet-rich plasma (PRP) versus hyaluronic acid (HA; non-randomised controlled trail (CCT)), outcome:
3.10; adverse effects: number of patients with local or systemic reactions related to treatment.
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PRP HA
Study or Subgroup

Events Total Events Total Weight

Risk Ratio
IVHH, Fixed, 95% ClI

Risk Ratio
MH, Fixed, 95% CI

4.2.112 months post injection

Filardo Kon 2011 58 72 55 72 1000%
Subtotal (95% CI) 12 72 100.0%
Total everts 58 55

Heterogeneity. Mot applicable
Test for overall effect: Z = 061 (P = 0.54)

Test for subaroun differences: Not applicable

1.05[0.89,1.25)
1.05 [0.89, 1.25]

| [l [l |
001 01 1 10 100
Favours[HA] Favours[PRP]

Figure 23  Forest plot of comparison: 4 PRP—single spinning—uversus PRP—double spinning—(CCT), outcome: 4.2; global assessment: patient
satisfaction, number of patients who were satisfied (CCT, non-randomised controlled trail; HA, hyaluronic acid; PRP, platelet-rich plasma).

responsible for the higher amount of adverse reactions, but
regarding this one study, no conclusions can be made about the
dose response relationship.

Another important aspect to consider when interpreting the
results is the study quality. Except for the study by Sanchez
et al*® all RCTs and all non-randomised controlled trials
revealed a high risk of bias.

All RCTs, except Sanchez et al’s trial, presented performance
bias due to the impossibility to blind personnel and participants.
Patel et al aimed to blind the participants; however, the differ-
ently used dosage in one PRP group made it difficult to blind
the participants and it remains unclear if performance bias is
present.

Two RCTs were deficient in the reporting of randomisation
procedures.’” *? Cerza et al only reported that participants were
randomised, but they gave no explanation regarding the proced-
ure. Both studies did not report the method used to conceal the
allocation sequence in sufficient detail. This makes it difficult to
assess the study quality. In general, the effects found in the
studies comparing PRP with placebo and PRP with HA were
probably influenced by several biases.

Both the three non-randomised controlled trials that assessed
the effect of PRP injections comparing HA and the non-
randomised trial comparing two different types of PRP had
many systemic errors including selection, performance, attrition
and detection bias.*! ** ** * In all studies without randomisa-
tion, both participants and personnel were unblinded to the
treatments. Also, blinding the outcome assessor was not
reported and this can lead to detection bias. Additional selection
bias may have been present in the studies by Filardo et a/** and
Kon et al*® The patient treatment allocation was determined by
the hospital at which the patients were seen. No further infor-
mation was present regarding the treatment to which the groups
were assigned. There are reliable criteria to identify and grade
OA used in this studies. No statistically significant differences
were found among the groups regarding the grade of OA.
Therefore, we conclude that this inequality may not have been
present. All the biases described may have led to the treatment
effects found in the studies comparing PRP with HA and other
types of PRP

Limitations of this systematic review

This review was limited by the small number of studies included
(n=10) and the fact that only one RCT compared PRP with
placebo. A second limitation is that our review used the

Cochrane Collaboration’s tool for assessing risk of bias for both
RCTs and non-randomised trials. Owing to the lack of a widely
acceptable tool to assess non-randomised trials, we decided to
use a domain based evaluation instead of a scale or checklist.*”
Another limitation is that an included study published in the
Chinese language was not translated.*> The results of this trial
could be extracted because they were reported in the English lan-
guage. However, quality assessment could not be made and that
made it impossible to draw conclusions about the results that were
found because of the probable undetectable systematic error.

Recommendations for research

All included studies described an equal explanation of the bio-
logical basis for the chosen intervention. Although there is con-
sensus about the potential beneficial effect of PRE the exact
mechanisms of how a high platelet concentration coordinates an
inflammatory, proliferative or remodelling response are still
unknown. A better understanding of how platelets affect these
healing mechanisms in degenerative cartilage tissues is important
to develop more precise formulations and applications of PRP
More specifically, questions regarding the optimal platelet con-
centration, activation procedure, inclusion or exclusion of leuco-
cytes and the optimal preparation, dosage and number of
applications need to be addressed. Therefore, more detailed in
vitro studies will be necessary before proper interventions can
be assessed in future research.

These intervention studies should use equal validated disease
specific and PROMs. A potential guideline in outcome measures
in studies with patients with OA could be the criteria as recom-
mended by the task force of the OARSIL*

Finally, there is a need for large high-quality RCTs to avoid
potential bias in selection, performance and attrition.

Conclusion

On the basis of the current evidence, PRP injections reduced
pain more effectively than did placebo injections in OA of the
knee (level of evidence: limited due to the high risk of bias).
This significant effect on pain was also seen when PRP injec-
tions were compared with HA injections (level of evidence:
moderate due to the generally high risk of bias). Additionally,
function improved significantly more when PRP injections were
compared with controls (limited to moderate evidence). More
large randomised studies of good quality and low risk of bias
are needed to test whether PRP injections should be a routine
part of management of patients with OA of the knee.

Laudy ABM, et al. Br J Sports Med 2015;49:657—672. doi:10.1136/bjsports-2014-094036
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What this study adds

» A thorough systematic review about the effects of platelet-rich
plasma on knee osteoarthritis (OA).

» An insight into the high risk of bias in the available studies
on this topic.

» A possible addition to conservative treatment options for
knee OA.
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