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Introduction

Blood derivatives are increasingly used to modulate the 
intraarticular environment, aiming at reducing inflamma-
tory distress and stimulating anabolism in different tissues.1 
In particular, products with an increased concentration of 
platelets have been developed to address osteoarthritis 
(OA), based on positive in vitro findings suggesting the 
potential of platelet-derived growth factors (GFs).2-5 In fact, 
platelets’ alpha granules constitute a reservoir of critical 
GFs, as well as cytokines, chemokines, and many other pro-
teins; their dense granules store ADP, ATP, calcium ions, 
histamine, serotonin, and dopamine, and platelets also 
release antibacterial and fungicidal proteins that protect 
against infections.6-8 Platelet concentrates (platelet-rich 
plasma [PRP]) are therefore a simple, low-cost, and mini-
mally invasive way to obtain a natural concentration of 
these GFs and bioactive molecules.9

The theoretical benefits due to the cocktail of these mol-
ecules, their autologous nature, the lack of side-effect typi-
cal of other common on-the-shelf pharmaceuticals,10 as 
well as the possibility to delay the progression of OA with 
positive results, as supported by preclinical evidence and 
promising clinical findings, have stimulated many physi-
cians to include PRP in their practice as an alternative 
option to more traditional intraarticular products, such as 

931170 CARXXX10.1177/1947603520931170CARTILAGEFilardo et al.
research-article2020

1IRCCS Istituto Ortopedico Rizzoli, Bologna, Italy
2Ospedale Regionale di Lugano, Lugano, Switzerland

Supplementary material for this article is available on the Cartilage 
website at https://journals.sagepub.com/home/cara.

Corresponding Author:
Davide Previtali, Orthopaedic and Traumatology Unit, Ospedale 
Regionale di Lugano, EOC, Via Tesserete 46, Lugano 6900, Switzerland. 
Email: davide.previtali@eoc.ch

PRP Injections for the Treatment of 
Knee Osteoarthritis: A Meta-Analysis of 
Randomized Controlled Trials

Giuseppe Filardo1,2, Davide Previtali2 , Francesca Napoli2,  
Christian Candrian2, Stefano Zaffagnini1, and Alberto Grassi1

Abstract
Objective. To evaluate effectiveness, in terms of patient-reported outcome measures, of platelet-rich plasma (PRP) injections 
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corticosteroids and hyaluronic acid (HA).1,11,12 However, 
although positive results have been documented in several 
trials, a recent randomized controlled trial (RCT) ques-
tioned the real benefit of PRP and its claimed superiority 
compared to other intraarticular treatment, with a modest 
clinical improvement largely overlapping the one offered 
by viscosupplementation.13 Moreover, while some out-
comes have shown statistical superiority, it is not clear if 
the benefit reaches a minimal clinically important differ-
ence (MCID),14 and therefore a real improvement per-
ceived by patients, compared to the benefit of placebo or of 
other intraarticular options.

Thus, the aim of this meta-analysis was to evaluate the 
effectiveness of PRP compared with saline and other 
intraarticular treatments in knee OA patients in terms of 
patient-reported outcome measures. Moreover, further 
analysis investigated these results in terms of MCID to 
give clear indications on the benefits of PRP injections in 
the management of knee OA. The authors’ hypothesis was 
that PRP injection could provide better results compared 
with other injective treatments for knee OA.

Materials and Methods

Data Source and Searches

After the registration of the protocol on PROSPERO 
(CRD42019145409), the following databases were sys-
tematically searched on January 17, 2020, with no time 
limits and without any filters: PubMed, Cochrane Library, 
Scopus, Embase, Web of Science, and gray literature 
(isrctn.org, clinicaltrials.gov, and greylit.org) using the 
following string: ((PRP OR platelet rich plasma OR 
plasma rich in growth factors OR PRGF OR platelet 
derived growth factor OR platelet derived OR platelet gel 
OR platelet concentrate OR PRF OR platelet rich fibrin 
OR ACP OR autologous conditioned plasma OR APS OR 
autologous protein solution OR platelet lysate) AND 
(knee osteoarthritis)).

Study Selection

Duplicates were removed and, subsequently, all records 
were checked for eligibility by titles and abstracts. The 
full-text article was read in case not enough information 
could be retrieved from the abstract. The following inclu-
sion criteria were used: RCTs (level I or II) comparing PRP 
injections with other intraarticular treatments or placebo, 
published in any language, and on humans. The Preferred 
Reporting Items for Systematic Reviews and Meta-analysis 
(PRISMA) guidelines were used.15 The article selection 
process was independently performed by 2 authors (DP, 
NF) with disagreement on study eligibility solved by a 
third author (GF).

Data Extraction and Quality Assessment

Information on trial methodology from all eligible trials 
included level of evidence, study design, PRP manufactur-
ing method and characteristics, number of injections, com-
parative treatment, and follow-up. Information from all 
eligible trials on characteristics of the study population 
included the number of patients, OA level, sex, age, body 
mass index, inclusion/exclusion criteria, activity level, pre-
vious surgical treatments on the index knee, associated 
lesions, clinical scores, adverse events, and radiological 
results. Two authors independently extracted the trial infor-
mation using a standardized extraction form (DP, FN). 
When possible, data were collected from the records; other-
wise corresponding authors were contacted. The risk of bias 
was assessed using the revised tool for risk of bias in ran-
domized trials (RoB 2.0) approved by the Cochrane col-
laboration group, which defines 3 categories: low risk, 
some concerns, and high risk.16 The overall quality of evi-
dence for each outcome was graded according to the 
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) guidelines for high, moderate, 
low, and very low levels of evidence.17

Study Outcome and Statistical Analysis

The primary outcome of this meta-analysis was the overall 
Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) score 6 and 12 months after the injec-
tions. Secondary outcomes were overall WOMAC score 1 
month and 3 months after the injections, WOMAC sub-
scores (pain, stiffness, function), pain measured on the 
visual analogue scale (VAS), International Knee 
Documentation Committee (IKDC) score, Knee injury and 
Osteoarthritis Outcome Score (KOOS), and responders’ 
rate at 1-, 3-, 6-, and 12-month follow-up. All the outcomes 
reported in at least 3 studies were plotted. Separate analyses 
were performed for each intraarticular approach compared 
with PRP. Sensitivity analyses including only double-
blinded studies were performed. The mean differences 
between treatment groups were compared with the MCID 
reported in the literature for each score: 6.4/96 for overall 
WOMAC score, 1.5/20 for WOMAC pain score, 0.6/8 for 
WOMAC stiffness subscore, 4.6/68 for WOMAC function 
score, 1.37/10 for VAS pain score, 11.5/100 for IKDC score, 
and 10/100 for KOOS subscales.18-21

The effect of PRP and other intraarticular treatments 
was assessed by a z test on the pooled mean difference for 
continuous variables and on the pooled risk ratio for 
dichotomous variables. Heterogeneity was tested using 
Cochran’s Q statistic and I2 metric with I2 > 25% as the 
cutoff for the presence of significant heterogeneity: a fixed-
effect model was used when I2 < 25%; otherwise, a ran-
dom-effect model was preferred. The risk for publication 
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bias was assessed using Begg’s funnel plot. A P value of 
0.05 was considered significant. Sensitivity analyses were 
performed considering only double-blind trials. Analyses 
were performed using RevMan 5.3.

Results

Characteristics of Included Studies and Patients

A total of 34 RCTs were included out of 3277 records 
retrieved (Fig. 1). The studies were published between 2011 
and 2019 and consisted of 21 double-blind studies, 5 single-
blind studies, 6 un-blinded studies, and 2 articles without a 
clear indication of their blinding procedure. PRP injections 
were compared with HA injections in 21 studies, saline in 8 
studies (PRP vs. HA vs. saline in 2 studies), steroids in 6 
studies (PRP vs. HA vs. steroids in 1 study), ozone in 2 
studies (PRP vs. HA vs. ozone in 1 study), and prolotherapy 

(dextrose) in 1 study. The gray literature search retrieved 28 
ongoing trials, 4 apparently completed but still unpublished 
trials, and 1 stopped trial.

In the included studies, 1403 patients underwent PRP 
injections, whereas 1426 were included in the control 
groups. Among these, 1314 and 1314 were followed until 
the last follow-up of the related studies in the PRP and con-
trol groups, respectively. The male/female ratio was 0.64 in 
the PRP groups and 0.60 in the control groups. The patients’ 
mean age ranged from 49.8 to 65.5 years in the PRP groups 
and from 46.6 to 68.0 years in the control groups. The mean 
body mass index ranged from 24.0 to 31.4 in the PRP groups 
and from 24.1 to 31.1 in the control groups. Differences in 
the baseline characteristics of the groups were present in the 
studies of Duymus et al. (higher baseline VAS in the HA 
group),22 Filardo et al. (older patients in the HA group),23 
Lin et al. (higher body mass index in the HA group),24 and 
Raeissadat et  al. (older patient with a better baseline 

Figure 1.  PRISMA flowchart of the study selection process.
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WOMAC score in the HA group).25 Further details of 
included studies and patients are reported in Table 1 and 
Supplemental Table S1.

PRP versus Placebo

The overall WOMAC score at 6- and 12-month follow-ups, 
which was the primary outcome of this meta-analysis, 
showed that PRP improvement was not statistically higher 
than with placebo at 6-month follow-up, whereas a statisti-
cally as well as clinically significant difference favoring 
PRP was reported at 12-month follow-up (P = 0.02).

The analysis of the WOMAC score at earlier follow-ups 
showed a nonstatistically significant difference at 1 and 3 
months. Considering the WOMAC subscores, in terms of 
WOMAC-pain, the benefit of PRP was statistically and clin-
ically significant at 6-month follow-up (P = 0.02; P = 0.04) 
and nonstatistically significant at 1-month and 3-month fol-
low-ups. With regard to WOMAC-stiffness, a statistically 
and clinically significant difference was documented at 
3-month and 6-month follow-ups (P < 0.001; P = 0.04), 
whereas no significant difference was documented at all 
other follow-ups. No significant differences between treat-
ments were documented in terms of WOMAC-function at 
any follow-up. A statistically and clinically significant dif-
ference favoring PRP against placebo was also documented 
in terms of VAS pain at 1-month and 6-month follow-ups  
(P < 0.001; P < 0.001). The meta-analysis on adverse 
events found no differences between PRP and placebo injec-
tions. Detailed results of this meta-analysis are reported in 
Figure 2, whereas the forest plots of the different analyses 
are available in the supplementary data.

PRP versus HA

The overall WOMAC score at 6-month and 12-month visits 
favors PRP with a statistically and clinically significant dif-
ference that improves over time (P < 0.001).

A statistically but not clinically significant difference 
favoring PRP was also documented for the overall 
WOMAC score at 1-month (P < 0.001) and 3-month fol-
low-ups (P = 0.04). Similar results were reported in the 
different WOMAC subscores. Regarding the WOMAC-
pain subscore, there was no difference at 1- and 3-month 
follow-ups, while a statistically significant difference was 
found at 6-month follow-up (P < 0.001) and a statistically 
and clinically significant difference was found after 
12-month follow-up (P < 0.001). In terms of WOMAC-
stiffness, no significant difference was documented after 1 
month, a statistically significant difference was docu-
mented after 3 (P = 0.002) and 6 months (P = 0.03), and 
a difference that was both statistically and clinically sig-
nificant was reported after 12 months (P < 0.001). For the 
WOMAC-function subscore, a statistically significant dif-

ference was documented at all follow-ups (P = 0.05;  
P = 0.02; P < 0.001; P < 0.001), but the benefit of PRP 
can be considered clinically relevant only at the 12-month 
visit. An improvement over time of the benefit of PRP over 
HA was also confirmed in terms of VAS pain with no dif-
ference at 1-month and 3-month follow-ups; however, a 
statistically but not clinically significant difference at 
6-month follow-up (P = 0.01) and a statistically signifi-
cant as well as clinically relevant benefit of PRP at 
12-month follow-up (P < 0.001) were observed. A meta-
analysis plotting the results for the IKDC score was possi-
ble only at 6-month and 12-month follow-ups and showed 
no statistically significant differences at both time points. 
The analysis of the responder rates was possible only for 
the 6-month follow-up and showed a responder rate of 
60.8% (124/204) in the PRP group and 44.0% (84/191) in 
the HA group, without reaching a statistically significant 
difference between treatment groups. The analysis on 
adverse events reported no differences between PRP and 
HA injections, either overall, nor when specific adverse 
events, such as knee pain or knee swelling, where consid-
ered separately.

PRP versus Steroids

Only 2 studies comparing PRP versus steroid reported 
results in terms of WOMAC score at 6-month follow-up; 
thus, a meta-analysis was not possible. However, in both 
studies, a significant benefit of PRP was documented.26,27 
Similarly, only one study reported the WOMAC score at 
12-month follow-up with a clinically significant difference 
favoring PRP.26

A statistically and clinically significant difference favoring 
PRP against steroids in terms of VAS-pain was documented at 
6-month follow-up (P < 0.001). The comparison between 
PRP and steroids was also reported in terms of KOOS sub-
scales at 6-month follow-up: statistically and clinically sig-
nificant differences favoring PRP were documented for pain 
(P = 0.001), function in daily living (P < 0.001), and quality 
of life subscores (P < 0.001), whereas only a statistically sig-
nificant difference was reported for function in sports, and no 
significant differences were reported for KOOS symptoms. 
The meta-analysis on adverse events was not possible due to 
lack of data.

PRP versus Other Intraarticular  
Options

The paucity of data hindered the possibility of performing 
a meta-analysis on the comparison between PRP and ozone 
and dextrose injections. However, in the studies comparing 
PRP and ozone injections,22,28 as well as PRP and dextrose 
injections,29 a statistically and clinically significant differ-
ence favoring PRP was documented for all the outcomes.
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Figure 2. R esults of the meta-analysis for the different study outcomes.
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Sensitivity Analyses, Risk of Bias, and Quality of 
Evidence

The sensitivity analyses including only results of double-
blind RCTs confirmed most of the results of the overall 
analysis (Suppl. Table S2).

The risk of bias was low in 7 studies, whereas there were 
some concerns regarding 27 studies (Suppl. Table S1). The 
main reasons for these concerns are an unclear method to 
guarantee allocation concealment and the impossibility of 
retrieving a published protocol aimed at preventing the risk 
of selective reporting bias.

The level of evidence was low in almost all the out-
comes, with only 5 outcomes with a very low level of evi-
dence (Suppl. Table S2). The main reasons to downgrade 
the level of evidence were inconsistency due to the high 
heterogeneity of results and imprecision due to the limited 
numbers of patients included in these comparisons. The risk 
of bias of the included studies was judged not to signifi-
cantly influence results when they were confirmed by dou-
ble-blind RCTs. No points were lost for indirectness, and no 
evidence of publication bias was present.

Discussion

The main finding of this meta-analysis is that platelet con-
centrates offer a benefit that, although not significant at the 
earlier follow-ups, exceeds over time both the placebo 
effect and the improvement offered by other intraarticular 
options at 12 months, without an increased risk of adverse 
events. This finding is supported not only by the primary 
outcome but also by secondary evaluations. In fact, scales 
focused on function, pain, or other symptoms converge into 
one common trend: while no difference was observed in the 
first months after the injection, PRP benefit became evident 
starting from 6 months and increased up to the 12-month 
follow-up being statistically and clinically significant. This 
is an important finding, as patient-perceived benefit is a key 
aspect when choosing a treatment strategy.

Intraarticular treatments are a common approach for 
the management of knee degeneration, especially in early/
moderate OA. Various substances have been proposed to 
obtain clinical improvement and possibly a disease-modi-
fying effect; among these, corticosteroids and HA are rou-
tinely applied in clinical practice.10,30 However, not one of 
these substances has shown the characteristics of an ideal 
treatment. This explains the search for a new solution to 
improve joint status,31 with platelet concentrates being 
proposed as intraarticular treatment to address joint degen-
eration.10,32 In this landscape, this meta-analysis allows us 
to draw important conclusions. First, an overall superior-
ity versus saline was demonstrated, although it was mainly 
driven by pain-related measures more than by functional 
scales. Important placebo effects have been observed in 

almost every knee injection study and are even greater in 
biologic trials where patients perceive they are getting a 
“regenerative medicine.”33,34 However, while placebo 
plays an important role in PRP results, as demonstrated by 
the similar outcome compared to saline up to 6 months, 
the PRP benefit exceeds the mere placebo effect. Second, 
the comparison with other intraarticular treatments showed 
that the superiority of platelet concentrates should not be 
regarded as greater improvements but rather as longer 
lasting effects, with differences becoming apparent over 
time when the effects of placebo or other intraarticular 
treatments wear out. Third, the documented improvement 
is significant, not only statistically but also clinically, and 
thus the benefit is substantial and perceived by patients at 
12 months.

The conclusions of this meta-analysis strengthen some 
findings of previous attempts to quantify PRP results while 
questioning others. Most of the previous meta-analyses 
focused on a smaller number of trials or included lower 
level trials, which weakened their findings supporting PRP 
benefit over placebo or HA. More recent attempts also pre-
sented methodological limitations, such as the one of 
Hohmann et al., who found no advantages of PRP over HA 
for clinical outcomes at both 6 and 12 months. However, 
they pooled all the different clinical outcomes together 
(such as VAS, WOMAC, KOOS, and IKDC) not account-
ing for the intrinsic differences of these scores.35 Performing 
separate analyses for the different score and subscores, the 
present meta-analysis adds new insights to the field, taking 
further advantage of newly published high-level trials to 
provide enough data and separately address the different 
aspects related to patient symptomatology, thus deriving 
important points that other less updated meta-analyses 
failed to clarify.36-39 Moreover, previous literature analyses 
were focused on the comparison between PRP and HA,39 
thus missing the chance to address the questions on the pla-
cebo effect frequently raised in the field of intraarticular 
injections. The inclusion of a higher number of RCTs and of 
a broader range of comparator gave the possibility to better 
understand the role of PRP in the field of injectables for 
knee OA, with further insights also by including a compara-
tive evaluation of the improvement in terms of MCID, 
which was proven significant versus placebo, as well as 
versus corticosteroids and HA.

This is an interesting finding considering that preclinical 
literature suggests a homeostatic improvement of the articu-
lar environment rather than a long-lasting regenerative 
effect.1 However, the homeostatic effect can affect the 
imbalance between pro- and anti-inflammatory cytokines 
that leads to the perpetuation of inflammatory pathways.40 
As inflammation is a key OA feature associated with both 
joint symptoms and disease progression, anti-inflammatory 
approaches could counteract this key mechanism of disease 
progression. Other mechanisms can play an important role 
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in the effects of blood derivatives.3,41 PRP might influence 
the entire joint environment, and synoviocytes are affected 
by platelet releasate as well as by meniscal cells and mesen-
chymal stem cells. Moreover, the chemo-attractant activity 
of PRP may contribute to the recruitment of other cells that 
might participate to the overall effect.42 This milieu of 
actions could lead to anabolic effects, to an overall down-
modulation of the joint inflammation, and might positively 
influence chondrocyte apoptosis, which could explain the 
clinical benefit beyond the earliest follow-ups.43 In this 
light, PRP might not lead to hyaline cartilage regeneration, 
but it still might offer a clinical benefit with symptomatic 
and functional improvement and possibly a slowdown of 
the degenerative processes.

This meta-analysis pooled the overall effects reported 
for PRP. This leads to an oversimplification that, while 
offering interesting insights on the potential of this biologi-
cal approach, fails to address the complexity of this field. 
Depending on the method of preparation, blood derivatives 
have been defined differently and include PRP, leukocyte-
rich PRP, platelet-rich fibrin, PRP rich in GFs, platelet-rich 
fibrin matrix, autologous concentrated plasma, pure PRP, 
platelet releasate, platelet gel, autologous conditioned 
plasma, autologous protein solution, and so on. All these 
platelet products have varying concentrations of blood 
cells, plasma, or fibrinogen and, therefore, varying concen-
trations of GFs and bioactive molecules. It would not be 
surprising if the biological properties of those products 
could vary accordingly and impact their efficacy in knee 
OA.44,45 In particular, leukocytes are currently the most 
debated aspect, as in vitro experiments have revealed the 
stimulation of catabolic and pro-inflammatory molecule 
release.46,47 Nonetheless, a recent clinical study did not con-
firm an increase in the concentration of inflammatory mol-
ecules in the synovial fluid.6 Moreover, the only available 
comparative trial revealed similar results when using leuko-
cyte-rich and leukocyte-poor formulations, and recently 
good results have also been reported by exploiting the 
pleiotropic effects of leukocyte-rich concentrates, leaving 
the question regarding the in vivo role of leukocytes still 
open.48 In this light, it is important to underline that, while 
the advantages of leukocyte-poor preparations have been 
previously suggested,49 those claims are based on indirect 
comparisons with an inherently high risk of bias. 
Furthermore, the exact composition of PRP is not properly 
reported in many of the available studies, and the defini-
tions themselves are often heterogeneous, grouping PRPs 
with normal leukocyte values with those with complete leu-
kocyte depletion. PRP products should be better character-
ized in future trials to understand the role of leukocytes. 
Overall, the evidence on this issue is still weak, and new 
high-level studies, directly comparing different PRP formu-
lations, are needed to perform reliable analysis and draw 
clear conclusions on this topic. To this purpose, such RCTs 
should provide overall similar conditions while differing 

only for the presence or not of leukocyte, as many different 
aspects could otherwise contribute to the observed results.

In fact, other than the leukocyte content, protocols differ 
in terms of blood volume harvested, use of anticoagulant, 
number and speed of centrifugations, final volume obtained, 
overall number of platelets, their integrity and activation 
method, in addition to the possibility of cryopreserving them 
or using fresh products, all factors that could influence the 
properties of the releasate.44,50 Moreover, different applica-
tion modalities have been reported, with single injections or 
injection cycles and different volumes and concentrations 
finally leading to the administration of heterogeneous doses 
of releasate. This could be an important aspect since preclini-
cal and clinical studies suggested the importance of GF dos-
age.51,52 Beyond the variation in product content and its 
applicative modalities, also the selection of the patient to be 
treated may play a key role. Although the reported data were 
not suitable for a subanalysis based on the type of patient in 
this meta-analysis, literature reports suggested that patients 
with a more advanced OA tend to have less benefit.1,53,54 This 
situation may be due not only to the more compromised con-
ditions and less responsiveness of joint tissues in advanced 
OA but also to their lower biological potential. In fact, factors 
that may suppress chondrocyte matrix synthesis and promote 
macrophage inflammation in vitro have been shown in plate-
let concentrates of older individuals with OA.55

All the aforementioned factors increase heterogeneity in 
the field of PRP injections56 for knee OA. There is an urgent 
need for more standardized procedures5 and for the identifi-
cation of patient subgroups that could benefit more from 
this treatment.44 The lack of standardization is a limitation 
of the current literature and is reflected by this meta-analy-
sis, which could not give further indications besides an 
overall positive effect. Further analyses are hindered by the 
lack of key data, the heterogeneous reports on the available 
data, and the lack of high level trials to investigate specific 
aspects in terms of PRP formulations and more suitable tar-
gets. All these aspects should be addressed to avoid the risk 
of drawing misleading conclusions. Moreover, also within 
the available RCTs, as reported in the Results section, the 
level of evidence for some of the outcomes is still low since 
they were documented in a small number of trials, which 
were often underpowered. Only 20 out of 33 studies were 
double blinded: given the relevance of the placebo effect in 
the field of knee injections,34 this factor could have influ-
enced the results, although the overall results were in line 
with those from the sensitivity analysis of double-blind tri-
als. Finally, the MCID is primarily intended as a measure of 
clinically significant improvement in a patient undergoing a 
specific intervention, and the high variability in the MCIDs 
reported in the literature57 suggests some caution when con-
sidering it in regard to the mean change in a heterogeneous 
population. Nonetheless, the MCID is increasingly used to 
interpret the relevance of the difference documented in a 
quantitative synthesis.58
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This meta-analysis showed that platelet concentrates 
offer an overall significant clinical improvement, which 
overcomes the mere placebo effect and results obtained 
with other intraarticular options 12 months after treatment. 
More controversial is the comparison at earlier follow-ups, 
for which further double-blind, high-level RCTs are needed. 
In this line, the benefit of platelet concentrates versus other 
options should not be regarded as a greater improvement 
but rather as a longer lasting effect. This benefit is, on one 
hand, statistically and clinically significant and therefore 
substantial and perceived by patients, but on the other hand, 
it is still just a partial improvement, far from reaching the 
full scores foreseen by symptoms and functional scales. 
This fact should be considered by both patients and physi-
cians in order for them to have realistic expectations when 
considering this biological approach as intraarticular treat-
ment for knee OA. Nonetheless, the effect of platelet con-
centrates goes beyond mere placebo effect, and PRP 
injections provide better results than other injective options. 
This benefit increases over time, as it is not significant at 
the earliest follow-up while it becomes clinically significant 
at 12 months. However, although substantial, the improve-
ment remains partial and supported by low-quality evi-
dence, urging further research to confirm benefits and to 
identify the best formulation and indications for PRP injec-
tions in knee OA.
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