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Abstract  
Purpose of Review  Platelet-rich plasma (PRP) is an emerging biological intervention for osteoarthritis (OA), yet the outcomes 
remain uncertain. The purpose of this study was to review current literature regarding the use of PRP for knee and hip OA.
Recent Findings  Recent systematic reviews have found significant clinical improvements in outcomes after the administration 
of PRP compared to hyaluronic acid (HA) in patients with knee OA. One of these reviews included bone marrow aspirate 
concentrate (BMAC) as a comparison group and found no significant differences in outcomes between PRP and BMAC. 
Currently, the literature is lacking on whether leukocyte-rich or leukocyte-poor PRP is superior in patients with knee OA. 
The literature on PRP for hip OA has not provided consistent results as it has for the knee. Two recent systematic reviews 
evaluated RCTs for patients undergoing treatment with either PRP or HA for hip OA and found no significant differences 
in clinical outcomes between groups at final follow-up. Current literature regarding the association between OA grade and 
PRP efficacy has found varying results.
Summary  The use of PRP injections in the treatment of knee OA appears to be favorable, resulting in clinically comparable 
or superior outcomes compared to other injection treatments. However, the clinical efficacy of PRP injections in hip OA is 
far less consistent. Evidence is lacking to suggest that the presence of leukocytes significantly influences clinical outcomes. 
Further randomized controlled trials on larger cohorts, with longer follow-up, and with comparable formulations are required 
before recommendations can be made regarding use of PRP for hip OA, the effect of leukocyte concentration, and clinical 
efficacy based on OA grade.
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Introduction

Osteoarthritis (OA) is the most common joint disorder in 
the United States and a leading cause of chronic disability 
worldwide [1]. OA treatment aims to alleviate pain, enhance 
function and mobility, improve deformity through surgery, 

and improve symptoms overall to delay the need for joint 
replacement. Non-surgical treatment options for knee or hip 
OA encompass oral nonsteroidal anti-inflammatory drugs 
(NSAIDs), physical therapy, and intra-articular injections 
including hyaluronic acid (HA), corticosteroids (CS), plate-
let-rich plasma (PRP), and bone marrow aspirate concentrate 
(BMAC), among others  [2].

Advantages of PRP include stimulation of growth fac-
tors and inhibition of inflammatory mediators [3]. Similarly, 
BMAC contains growth factors as well as bone marrow 
stromal cells involved in chondrogenesis and mediation of 
anti-inflammatory effects. Hyaluronic acid is known to be 
useful for lubrication of the joint, cartilage nourishment, and 
stimulation of production of endogenous HA [4].

PRP is autologous plasma that has been prepared to con-
tain a higher concentration of platelets than in vivo plasma. 
Upon activation, platelets swiftly release a variety of growth 
factors, including Transforming Growth Factor (TGF)-β and 
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Insulin-like Growth Factor (IGF)-1, from their α-granules 
[5]. In conjunction with coagulation factors, cytokines, and 
other platelet proteins, these growth factors are believed to 
influence chondrocytes and enhance the chondrocyte carti-
laginous matrix as well as diminish the inflammatory effects 
of certain cytokines involved in the process of OA [6]. Due 
to its autologous nature, PRP treatment eliminates the risk 
of immune reactions or blood-transmitted diseases. PRP cur-
rently lacks standardized guidelines regarding the optimal 
number or frequency of injections and the recommended 
treatment for various stages of gonarthrosis. Furthermore, 
recent systematic reviews and meta-analyses have explored 
the impact of PRP on knee and hip OA and have produced 
conflicting results [3, 7–9]. The purpose of this study was to 
review current literature regarding the use of PRP for knee 
and hip OA.

Knee Osteoarthritis

Given the increasing prevalence of knee OA, [4], intra-
articular injections including HA, corticosteroids, PRP, and 
BMAC are gaining popularity as nonoperative options for 
management of this disease [3]. However, there is uncer-
tainty regarding the superior treatment and current guide-
lines do not offer clear recommendations. With the growing 

body of research on this topic, there have been multiple 
meta-analyses that seek to provide clarity to this subject [3, 
4, 8].

Recent studies have compared PRP with other treatment 
modalities. A systematic review of Level I studies compared 
the efficacy and safety of PRP and HA injections for the 
treatment of knee OA (Table 1) [8]. A total of 18 studies 
met inclusion criteria, including 811 patients undergoing 
PRP injections and 797 patients undergoing HA injections, 
with a mean follow-up of 11.1 months. The authors found 
that mean improvement was significantly higher in the PRP 
group based on various patient-reported outcomes (PROs) 
including the Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC), visual analog scale (VAS) 
for pain, and Subjective International Knee Documenta-
tion Committee (IKDC) scores. More than half (51.7%) of 
the clinical outcomes demonstrated significantly greater 
improvement with PRP versus HA. Additionally, 81.0% of 
all PROs reporting on pre- to post-injection scores found 
significant improvement in PRP patients, compared to only 
38.1% of HA patients.

A more recent and updated systematic review published 
in 2023 included 27 Level I studies with a total of 1,042 
patients undergoing treatment for knee OA with PRP (mean 
follow-up 13.5 months), 226 patients with BMAC (mean 
follow-up 17.5 months), and 1,128 patients with HA (mean 

Table 1   Systematic reviews of randomized controlled trials involving 
platelet-rich plasma for knee osteoarthritis. *Not a comprehensive list. 
N refers to the total number of knees that underwent treatment in each 
study. Age and follow-up are reported as mean, with the “Total” row 
reported as a weighted mean. BMAC, bone marrow aspirate concen-

trate; CS, corticosteroid; HA, hyaluronic acid; IKDC, international 
knee documentation committee; LOE, level of evidence; PLA, pla-
cebo; PRP, platelet-rich plasma; VAS, visual analog scale; WOMAC, 
Western Ontario and McMaster Universities Osteoarthritis Index

Study LOE N Patient Age, years Follow-Up, months Outcomes Reported Outcomes

Belk et al., 2023 [3] I 1042 PRP, 226 
BMAC, 1128 HA

57.7 (PRP), 57.0 
(BMAC), 59.0 
(HA)

13.5 (PRP), 17.5 
(BMAC), 14.4 
(HA)

WOMAC, VAS, 
Subjective IKDC

Higher scores in PRP 
vs. HA and BMAC 
vs. HA, no sig-
nificant differences 
between PRP and 
BMAC

Qiao et al., 2023 [4] I 1046 PRP, 907 HA, 
196 PRP + HA, 132 
CS, 147 PLA

59.1 6.2 WOMAC, VAS PRP and PRP + HA 
had best scores at 
3, 6, and 12 months 
follow-up

Belk et al., 2021 [8] I 811 PRP, 797 HA 57.6 (PRP), 59.3 
(HA)

11.1 WOMAC, VAS, 
Subjective IKDC

WOMAC scores 
significantly better 
in PRP group, VAS 
scores significantly 
lower in PRP group, 
Subjective IKDC 
scores significantly 
higher in PRP group

Total - 2899 PRP, 226 
BMAC, 2832 HA, 
196 PRP + HA, 132 
CS, 147 PLA

58.3 12.5 - -
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follow-up 14.4 months) [3]. The authors concluded that PRP 
and BMAC had significantly improved outcomes compared 
to HA based on the WOMAC, VAS, and Subjective IKDC 
scores, without significant differences between PRP and 
BMAC.

In a similar meta-analysis published in 2023, Qiao 
et al. [4] reviewed the use of corticosteroid injections, HA, 
PRP, and combination therapy (PRP + HA) compared to pla-
cebo in the treatment of knee OA [4]. The authors included 
a total of 35 studies with 3,104 patients, with follow-up 
ranging from 3 to 12 months. At a 3-month follow-up, PRP 
and PRP + HA had the best WOMAC scores, and PRP + HA 
had the best VAS outcomes. PRP, CS, HA, and placebo had 
similar WOMAC scores at 6 months, and PRP + HA had the 
best VAS scores. At 12 months, PRP and PRP + HA demon-
strated the best WOMAC and VAS scores. Overall, PRP and 
PRP + HA consistently demonstrated the greatest improve-
ment in function and decreased pain, suggesting PRP may 
act effectively as a single-agent treatment.

Although much of the current literature shows consistent 
improvement of knee OA symptoms with PRP injections, 
many of the reviews have similar limitations. For example, 
none of them report on knee survivorship i.e. the proportion 
of knees that were able to delay arthroplasty. Additionally, 
preparation and administration of the injections differed 
across studies, as did the PROs assessed.

Hip Osteoarthritis

Osteoarthritis of the hip is a similarly debilitating condition, 
causing decreased mobility and quality of life [10]. Com-
pared to knee OA, fewer studies have assessed clinical out-
comes following intra-articular PRP injections for hip OA.

In 2021, a randomized pilot study comparing leukocyte-
poor PRP versus low-molecular weight HA in 33 hips 
found significant improvement in the WOMAC score and 

hip internal rotation at 6 months in the PRP group [11]. 
Additionally, a significantly higher proportion of patients in 
the HA group failed nonoperative management and under-
went hip arthroplasty during the follow-up period compared 
to patients in the PRP group. While hip survivorship was 
similar between the 2 groups at 1 year following injection 
therapy, the PRP group demonstrated more successful sur-
vivorship at 2 years.

A subsequent systematic review and meta-analysis of 
level I and II randomized controlled trials (RCTs) included 
6 studies with 211 patients undergoing PRP injections 
(mean follow-up 12.2 months) and 197 patients undergo-
ing HA injections (mean follow-up 11.9 months) (Table 2) 
[7]. No significant differences were found between groups 
with regard to the WOMAC, VAS, or Harris Hip Score 
(HHS), and this remained the result even when the study 
with the highest risk of bias was excluded. An additional 
subanalysis was performed including only patients treated 
with leukocyte-poor PRP, and still no significant differ-
ences in WOMAC scores were found between groups at 
final follow-up.

An updated meta-analysis of RCTs published in 2023 
included 7 trials and 478 participants with follow-up ranging 
between 1 and 12 months [12]. The authors found no statis-
tically significant differences in WOMAC scores between 
groups at 1–2 months or 12 months, but at 6 months the 
PRP group had a significant improvement in WOMAC score 
compared to the HA group. This 6 month mark was again 
significant using the VAS pain assessment, with the PRP 
group having a significantly lower VAS score compared to 
the HA group. Using the HHS for functional assessment, 
there were no significant differences between groups at any 
time point.

Future research is needed in the study of PRP injec-
tions for hip OA. Although there have been a few system-
atic reviews published on this topic, they have inconsist-
ent results compared to similar studies on knee OA. They 

Table 2   Systematic reviews of randomized controlled trials involving 
platelet-rich plasma for hip osteoarthritis. *Not a comprehensive list. 
N refers to the total number of hips that underwent treatment with 
PRP or HA in each study. Age and follow-up are reported as mean, 

with the “Total” row reported as weighted mean. HA, hyaluronic 
acid; HHS, Harris Hip Score, LOE, level of evidence; PRP, platelet-
rich plasma; VAS, visual analog scale; WOMAC, Western Ontario 
and McMaster Universities Osteoarthritis Index

Study LOE N (PRP, HA) Patient Age  
(PRP, HA), years

Follow-Up  
(PRP, HA), months

Outcomes Reported Outcomes

Belk et al., 2022 [7] II 211, 197 60.0, 62.3 12.2, 11.9 WOMAC, VAS, HHS, 
hip survivorship

No significant dif-
ference between 
groups at final 
follow-up

Sambe et al., 2023 [12] II 246, 232 61.0, 63.2 12.2, 11.9 WOMAC, VAS, HHS No significant dif-
ference between 
groups at final 
follow-up

Total - 457, 429 60.5, 62.8 12.2, 11.9 - -
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often have small samples sizes and inconsistent control 
groups (placebo vs. HA vs. CS), with a follow-up duration 
of 24 months or less. There is high heterogeneity between 
studies, including PRP composition, dosing, injection inter-
vals, and PROs. Only one study included in these reviews 
has reported on hip survivorship, which is a great indicator 
of injection efficacy. More multi-center RCTs with longer 
follow-up are needed before definitive conclusions can be 
made regarding PRP for hip OA.

Leukocyte‑Rich vs. Leukocyte‑Poor PRP 
for Osteoarthritis

The popularity of PRP injections comes with debate regard-
ing the ideal composition. Usage of both leukocyte-rich (LR-
PRP) and leukocyte-poor PRP (LP-PRP) has been described 
in the literature, but there is a paucity of data regarding 
the ideal leukocyte concentration for the treatment of OA. 
Higher concentrations of white blood cells has been shown 
to cause expression of multiple inflammatory markers with 
potential for more painful side effects, favoring the use of 
LP-PRP [13]. In contrast, other studies have shown that the 
actions of neutrophils can promote anti-inflammatory factors 
[14]. However, research comparing the effects of different 
concentrations is still lacking.

In 2016, a meta-analysis of 6 RCTs and 3 prospective 
comparative studies, with a total of 1,055 patients, compared 
the clinical outcomes and rates of adverse reactions between 
LP-PRP, LR-PRP, HA, and placebo for the treatment of 
knee OA [13]. The authors found that LP-PRP significantly 
improved WOMAC scores when compared to HA or pla-
cebo (normal saline and/or local anesthetic), but no sig-
nificant difference was observed with LR-PRP. Also, there 
was no difference in IKDC scores between any treatment 
groups. Overall, PRP injections had a higher incidence of 
adverse reactions compared to HA, but the incidence was not 
affected by leukocyte concentration. These adverse reactions 
occurred in 17/1,055 patients (1.6%) and mainly consisted of 
local swelling and pain, with one study reporting syncope, 
dizziness, headache, gastritis, and tachycardia.

Another meta-analysis published in 2021 studied differ-
ences between LR-PRP and LP-PRP for the treatment of 
knee OA [14]. However, of the 32 identified studies, the 
level of evidence ranged from I-IV, and only 1 directly com-
pared LP-PRP and LR-PRP. Overall, 1,162 knees underwent 
LP-PRP injections and 628 underwent LR-PRP injections. 
The authors found that both LR-PRP and LP-PRP resulted in 
similar improvements in pain and function over 12 months 
of follow-up. However, there was evidence for LR-PRP caus-
ing an increased incidence of adverse reactions compared 
to LP-PRP.

In 2022, Abbas et al. [15] published a network meta-anal-
ysis encompassing 20 RCTs and 3 prospective comparative 
studies, including 2,260 patients with knee OA who received 
injections of either LR-PRP or LP-PRP [15]. Patients were 
monitored for a mean of 9.9 months. The authors found no 
significant differences between groups regarding PROs or 
adverse reactions. Also in 2022, Di Martino et al. [16] pub-
lished a RCT including 90 patients undergoing LR-PRP 
injections and 85 undergoing LP-PRP injections for knee 
OA [16]. The authors found no statistically significant dif-
ferences between groups regarding both clinical outcomes 
or adverse events at a final follow-up of 12 months.

At this time, there is no clear superiority of LR-PRP or 
LP-PRP in the treatment of OA. This is a field with great 
opportunity to better explore PRP composition and injection 
characteristics, and the subsequent effects on human joints. 
Further research is needed directly comparing the use of 
LR-PRP vs. LP-PRP.

Grade of Osteoarthritis

Another important question regarding use of PRP is its effi-
cacy for different grades of OA. The Kellgren-Lawrence 
(K-L) classification is commonly used as a tool for radio-
graphic diagnosis of OA, and can be used to guide clinical 
decision-making [17]. Typically used for knee OA, the clas-
sification assigns a grade of 0–4, with Grade 0 representing 
no evidence of OA and Grade 4 signifying severe OA with 
marked joint space narrowing. Current literature regarding 
the association between OA grade and PRP efficacy has 
found varying results.

A recent meta-analysis of 31 RCTs reviewed the use of 
PRP in various stages of knee OA, including 2,705 patients 
followed for a range of 3  months to 2  years [18]. The 
included studies were divided by K-L classification: stage 
1–2 (5 studies), stage 1–3 (20 studies), and stage 1–4 (6 stud-
ies). The main finding of this study was that PRP therapy 
improved pain and function irrespective of knee OA stage, 
compared to control group injections (HA, CS, prolotherapy, 
ozone, peptide, BMAC, saline).

Single retrospective studies have been inconclusive on 
the topic of PRP efficacy based on OA grade. A recent retro-
spective analysis of 431 patients found PRP therapy resulted 
in statistically significant improvements in WOMAC and 
VAS pain scores at 3 and 12 months, regardless of OA grade 
[19]. Two other retrospective analyses found that while PRP 
therapy resulted in clinically favorable outcomes, higher 
degree of OA severity resulted in significantly decreased 
injection efficacy [20, 21]. However, these retrospective 
studies may carry less weight than the previously described 
systematic reviews of level I studies.
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Further research is necessary regarding PRP therapy in 
varying stages of OA. The lack of data on this topic may be a 
reflection of the overall need for ongoing research regarding 
the efficacy of PRP compared to other therapies, as well as 
the significance of leukocyte concentration. Future studies 
should consider incorporating sub-analyses based on OA 
grade to continue characterizing the use of PRP therapy in 
different patient groups.

Discussion

A review of studies over the past 5 years on patients with 
primary knee OA (Table 3) demonstrates repeated signifi-
cant improvement of PROs using PRP compared with HA; 
however, updated RCTs comparing these treatment options 
are needed, as 2 of the 5 studies reported no significant dif-
ferences between groups. A review of key primary hip OA 
studies over the past 5 years (Table 3) demonstrates a lack 
of significant improvement of PROs using PRP compared 
with HA; only one study showed significant improvement, 
specifically with regard to the HHS. Overall, there is a need 

for additional primary studies in the use of PRP for both hip 
and knee OA, as demonstrated in Fig. 1.

The management of knee and hip OA is a pressing con-
cern in medicine due to its widespread impact on patients’ 
quality of life. Recent studies highlight a lack of standardi-
zation in the literature, particularly regarding treatment 
guidelines, outcome measures, and terminology [28, 29]. 
This inconsistency creates confusion among clinicians 
and may result in suboptimal care for patients. Further-
more, variations in terminology and classification systems 
for OA further complicate matters, hindering progress in 
understanding the condition’s pathophysiology and treat-
ment [30]. Various medical organizations and expert pan-
els offer differing perspectives on the optimal approaches 
to managing OA, leading to confusion among clinicians 
and potentially suboptimal care for patients [28]. Addition-
ally, there is a lack of consensus on outcome measures and 
evaluation criteria used in clinical trials and research stud-
ies evaluating OA management strategies [31]. Addressing 
these challenges necessitates collaborative efforts within 
the medical community to establish clear and consistent 
standards.

Table 3   Level I primary studies on platelet-rich plasma for knee and 
hip osteoarthritis over the past 5  years. *Not a comprehensive list. 
N refers to the total number of knees/hips that underwent treatment 
in each study. BMAC, bone marrow aspirate concentrate; HA, 
hyaluronic acid; HHS, Harris Hip Score; IKDC, International Knee 

Documentation Committee; LOE, level of evidence; KOOS, Knee 
Injury and Osteoarthritis Outcome Score; n.s., not significant; PRP, 
platelet-rich plasma; VAS, visual analog scale; WOMAC, Western 
Ontario and McMaster Universities Osteoarthritis Index

Knee Studies LOE N Outcomes Reported Outcomes
Huang et al., 2019 [22] I 40 PRP,

40 HA
WOMAC PRP group significantly improved compared to HA 

group
VAS No significant difference between groups

Raeissadat et al., 2021 [23] I 52 PRP,
49 HA

WOMAC PRP group significantly improved compared to HA 
group

VAS PRP group significantly improved compared to HA 
group

Sdeek et al., 2021 [24] I 95 PRP,
94 HA

WOMAC, VAS, IKDC No significant difference between groups for WOMAC, 
VAS, IKDC

Dulic et al., 2021 [25] I 34 PRP,
111 BMAC, 30 HA

WOMAC Both PRP and BMAC groups significantly improved 
compared to HA, but no difference between BMAC 
and PRP groups

IKDC BMAC significantly improved compared to HA, but no 
significant difference between PRP and HA

KOOS No significant differences between groups
Di Martino et al., 2019 [26] I 85 PRP, 82 HA VAS, IKDC No significant differences between groups for VAS or 

IKDC 

Hip Studies LOE N Outcomes Reported Outcomes
Kraeutler et al., 2021 [11] I 18 PRP, 13 HA WOMAC No significant differences between groups
Villanova-López et al., 2020 [27] I 38 PRP, 36 HA WOMAC, VAS, HHS No significant differences between groups for WOMAC 

or VAS. PRP group reported significantly better HHS 
compared with HA group
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Conclusions

The use of PRP injections in the treatment of knee OA 
appears to be favorable, resulting in clinically comparable 
or superior outcomes compared to other injection treat-
ments. However, the clinical efficacy of PRP injections 
in hip OA is far less consistent. Evidence is lacking to 
suggest that the presence of leukocytes significantly influ-
ences clinical outcomes. Further randomized controlled 
trials on larger cohorts, with longer follow-up, and with 
comparable formulations are required before recommen-
dations can be made regarding use of PRP for hip OA, 
the effect of leukocyte concentration, and clinical efficacy 
based on OA grade.
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