PLATELET-RICH PLASMA (PRP) INTRA-ARTICULAR INJECTION FOR OSTEOARTHRITIS OF THE KNEE - DOES
IT AFFECT ARTICULAR CARTILAGE CONTENT? A SYSTEMATIC REVIEW AND META-ANALYSIS
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ABSTRACT

INTRODUCTION / AIM: Platelet Rich Plasma (PRP) is
increasingly used in the management of knee
osteoarthritis. This study aimed to assess the effect of
PRP on knee articular cartilage content (thickness
and/or volume) and establish if there is a correlation
between changes in cartilage and clinical outcomes in
patients with knee osteoarthritis.

METHODOLOGY: A systematic review was performed
following the Cochrane methodology in four online
databases. Studies were included if they reported on
cartilage content with MRI or Ultrasound before and
after the injection. A random-effects model meta-
analysis was performed. Correlation between the
articular cartilage change and clinical outcomes was
evaluated.

RESULTS: 14 studies (n=1,099) from 1,452 records
met the inclusion criteria (Figure 1): seven RCTs
(n=688), one prospective (n=50), one retrospective
(n=68), and four case-series (n=224). The PRP
treatment protocol varied widely. Follow-up ranged
from 6-12 months. In meta-analysis, PRP treatment
was not associated with a significant increase in
cartilage thickness in either femoral condyle in isolation
(Figures 2 and 3), or in the overall cartilage content (4
studies, n=187, standardized mean difference: Hedges
g: 0.079; 95%CI: 0.358-0.516; p=0.723). Meta-analysis
of 3 RCTs (n=112) showed no significant difference in
the change of overall knee cartilage content with PRP
injections compared with no PRP (Hedges 'g: 0.217;
95%Cl. -0.177 - 0.611; P=0.281). There was no
correlation between changes in cartilage and clinical

INTRODUCTION / AIM

Among the non-invasive treatment options for knee osteoarthritis
(OA), intra-articular therapies are considered the mainstay of
management. PRP has been increasingly used in recent years in
the management of knee OA. Apart from improving symptoms
and clinical outcomes, there is a suggestion that it may change
the cartilage content possibly slowing or reversing OA. However,
the level of evidence is low with some studies demonstrating no
benefit.

The primary aim this study was to assess the effect of PRP on
knee articular cartilage content (thickness and/or volume) In
patients with symptomatic knee OA. The secondary aim was to
establish if there is any correlation between changes in cartilage
and clinical outcomes in patients with knee OA.

METHODS

A systematic review was performed following the Cochrane
methodology for systematic reviews in four online databases
(MEDLINE, EMBASE, CINAHL, CENTRAL).

Inclusion/exclusion criteria:

Study designs: RCTs, prospective and retrospective cohort

studies, case-control studies and case series with minimum 3-
month follow-up.

Population: Adults with knee OA.

Intervention/Comparators: Adults with knee OA having treatment
with intraarticular injection with PRP. Studies were included if

RESULTS

14 studies (n=1,099) from 1,452 records met the inclusion criteria
(Figure 1). seven RCTs (n=688), one prospective (n=50), one
retrospective (n=68), and four case-series (n=224). The total nhumber
of participants included was 1,099 (1,169 TKAS).

Where a control group was available the comparison was made with:
hyaluronic acid or a placebo or conservative management with an
exercise program.

Age range was 18-88 years. The mean BMI in all the studies was less
than 30kg/m?. The PRP treatment protocol varied widely. Follow-up
ranged from 6-12 months.

Nine studies used MRI and five studies high-resolution ultrasound to
evaluate cartilage thickness or volume.

Among the nine studies that used MRI to evaluate cartilage thickness,
three reported significant improvement post-PRP injections.

Among the five studies that used ultrasound to evaluate cartilage
thickness, one case series (n=103) reported significant improvement
In cartilage thickness on the MFC six months following three PRP
Injections.
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RESULTS

Five studies (n=313) measured the cartilage thickness in MFC pre-
and post-PRP treatment. Meta-analysis did not show a significant
Increase In cartilage thickness post-PRP treatment (Figure 2:
estimated difference in means:. 0.068; 95%CIl. -0.050 - 0.185;
p=0.259).

Four studies (n=210) measured the cartilage thickness in LFC.
Meta-analysis did not show a significant increase in cartilage
thickness post-PRP treatment (Figure 3: estimated difference in
means: 0.064; 95%CI: -0.02 — 0.148; P=0.136).

Three RCTs (n=112) compared PRP treatment with a control. One
(n=40) compared PRP with HA 26, whilst the other two compared
PRP with exercise program.

Meta-analysis showed no significant difference In cartilage
thickness and/or volume with PRP (Hedges 'g: 0.217; 95%CI: -
0.177 - 0.611; P=0.281; heterogeneity: T12=0.039; 12=31.548;
Q=2.922; P=0.232).

Thirteen studies reported on various clinical outcomes such as
WOMAC, KOQOS, IKDC, VAS, SF-36, Lysholm and Tegner score.
Clinical outcomes significantly improved in all studies irrespective of
the effect on cartilage.

Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper

error Variance limit limit Z-Value p-Value

0.141 0.020 -0.577 -0.023 -2.121 0.034 o

0.021 0.000 0.059 0.141 4.765 0.000 E 3
0.108 0012 -0.232 0.192 -0.185 0.853

0.022 0000 0.178 0.262 10.191 0.000 -3
0.243 0.059 -0.476 0476 0.000 1.000

0.060 0.004 -0.050 0.185 1.129 0.259

CONCLUSIONS

Analysis of the current literature shows that treatment of knee OA
with PRP is not associated with a significant increase in articular
cartilage content and any effect on cartilage post-PRP treatment
that may exist iIs not associated with better clinical outcomes.

A multi-centre, adequately powered RCT, with a standardised
preparation/administration protocol assessing the long-term effect
of PRP In knee OA with high-resolution MRIs is needed to
provide definitive guidance to clinical care both for managing OA
and for its use in cartilage regeneration.

Until such high-quality evidence becomes available, we
recommend that PRP is not administered with the intention of
promoting chondrogenesis.
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Figure 3. Forest plot for the estimated differences in mean cartilage thickness of lateral

Fnal incluston for analysis (n=14) femoral condyle post-PRP treatment.

Figure 1. Methodology of identification and selection of studies
(PRISMA flow chart)
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