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Abstract
This integrative review evaluates the effectiveness of platelet-rich plasma 
(PRP) injections in treating patients with chronic pain secondary to 
osteoarthritis (OA). A comprehensive review was performed, incorporat-
ing 13 peer-reviewed clinical trials, systematic reviews, and meta-analyses 
evaluating PRP for OA treatment. These studies focused primarily on 
comparing the efficacy and safety of PRP to other forms of analgesia and 
the effects of these medications on disease progression. Evidence sug-
gests that PRP injections provide clinical benefit in patients with mild to 
moderate OA. Some studies demonstrate superior or comparable efficacy 
compared with other common forms of OA analgesia, including cortico-
steroid injections, hyaluronic acid injections, and nonsteroidal anti-
inflammatories. PRP may additionally have disease-modifying effects to 
reduce the loss of cartilage in patients with OA, although this has not been 
definitively established. In addition, a reduction in analgesic burden after 
injection of PRP has not been demonstrated. Limitations remain in the 
study of PRP efficacy to include selection bias, short-term studies, 
inconsistent formulations of PRP, and differing injection techniques. 
Future research should focus on eliminating these limitations to allow for 
more certain recommendations regarding PRP injections. After over a 
decade of use, PRP injections remain a reasonable alternative for treating 
patients with OA but not a definitively better one.

Introduction
Osteoarthritis (OA) is one of the primary 
causes of chronic pain in adults, and 
estimates predict that cases of OA will 
increase leading up to 2050 1 . OA is a type 
of degenerative joint disease, and it is the 
most common form 2 . It degenerates 
cartilage, resulting in the formation of 
osteophytes and subchondral sclerosis or 
scarring. Although cartilage is a critical 
component of the pathophysiology, 
there are many proinflammatory cyto-
kines that are found in the synovial fluid 
of joints with OA. This observation 
supports that the synovium is affected as 
well. This is key to the newer perspective 
of the pathogenesis of OA as a chronic 
inflammatory response rather than the 
classic wear and tear theory 2 . These

cytokines lead to inflammatory 
responses that result in the structural 
changes observed in OA-affected joints. 

Pain resulting from OA is currently 
managed clinically with medications 
such as nonsteroidal anti-inflammatory 
drugs (nonsteroidal anti-inflammatories 
[NSAIDs]), steroids, benzodiazepines, 
acetaminophen, and opioids. According 
to a 2020 study, approximately 27% of 
visits for treating patients with a primary 
diagnosis of OA included prescription 
opioids and benzodiazepines 3 . This sug-
gests that OA may be contributing to the 
broader opioid crisis by increasing the 
number of opioid prescriptions. As
a result, it is becoming increasingly 
important that alternative and effective
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measures for pain management of OA 
are developed.

Platelet-rich plasma (PRP) 
injections have been demonstrated
to be effective in decreasing pain, 
increasing quality of life, and improv-
ing function after administration for 
OA 4 . Similarly, the use of PRP injec-
tions has been illustrated to relieve 
pain for temporomandibular joint 
osteoarthritis and other orthopedic 
applications such as lateral epicondy-
litis and patellar tendonitis 5,6 . There is 
also hope that PRP may be disease-
modifying, specifically with respect to 
reducing cartilage degeneration in 
patients with OA. However, there is a 
gap in knowledge regarding whether 
PRP injections are effective enough to 
decrease the use of additional pain 
medications such as opioids and 
NSAIDs. This is crucial to evaluate for 
patients looking for pain relief without 
undergoing total joint replacement.

Another important reason to 
identify effective alternatives includes 
the side effects of currently used medica-
tions. For example, NSAIDs are associ-
ated with well-documented adverse side 
effects such as acute kidney injury and 
gastric ulcers 7 . This integrative reviewwill 
seek toaddress thecurrentknowledgegap 
by communicating thecurrent findings in 
literature regarding the analgesic effect of 
PRP injections compared with other pain 
relief modalities.

A comprehensive search metho-
dology was used in the creation of this 
work, incorporating 13 peer-reviewed 
clinical trials, systematic reviews, and 
meta-analyses published between 2020 
and 2025. Artificial intelligencewas used 
sparingly in the creation of this article. It 
was used to assist with reference struc-
ture, ensure clarity of writing, find 
relevant research studies, and ensure 
accuracy of information (Appendix 1). 
However, all recommendations from 

artificial intelligence were reviewed per-
sonally and checked for accuracy before 
inclusion in this work.

Discussion
This integrative review begins with a 
brief overview of how PRP injections

are created and function, which mat-
ters clinically for better educating 
patients. Second, the review examines 
the effectiveness of PRP injections in 
treating pain associated with OA in the 
knees and hips, which are common 
sites of OA 8 . Third, the effects that PRP 
has on the cartilage of the joints 
themselves are examined. Finally, PRP 
is compared with other commonly 
used analgesics based on both efficacy 
and risk profile.

Mechanism of Action
PRP is obtained from platelet con-
centrate that is derived from autolo-
gous whole blood 9 . The blood sample 
is collected from the patient and 
centrifuged to concentrate the plate-
lets. There are several formulations 
that are generated during this process, 
and each has its own unique effects 
and applications 2 . Examples in-
clude pure PRP, leukocyte-rich PRP, 
pure platelet-rich fibrin (PRF), and 
leukocyte-rich PRF. This variability 
matters because each should be used 
differently depending on the desired 
application and to promote optimal 
outcomes. For example, PRF has a 
natural clotting process and does not 
require activators, while PRP needs 
additional components added to it to 
form a clot. In addition, leukocyte-rich 
formulations of PRP and PRF reduce 
infection rates and have been demon-
strated to be important in angiogene-
sis 10 . However, leukocytes have also 
been shown to impair the overall effi-
cacy of PRP due to the release of lytic 
enzymes and proteinases 11 . This 
demonstrates the importance of the 
formulation used depending on the 
desired effects.

Additional components required 
to activate PRP include calcium chloride 
or collagen from damaged tissues, much 
like platelets are activated naturally after 
blood vessel injury 2 . This activation 
results in a complex release of cytokines 
and growth factors that can influence 
inflammation and repair in joints 
affected by OA 2 . Previous studies using 
PRP to treat OA have demonstrated 
potential benefits from this biochemical

process, including decreasing negative 
gene expression, decreasing proin-
flammatory markers, and improving
functional and pain scores 2 .

Effects of PRP on Cartilage Tissue
Despite interest from the medical 
community regarding whether PRP 
can regenerate cartilage, limited evi-
dence exists to demonstrate clinically 
significant results. Magnetic reso-
nance imaging (MRI) has been dem-
onstrated as an effective imaging 
modality to measure the degree of 
OA and the improvement from treat-
ment modalities. However, a consen-
sus has not been reached regarding 
the effects of PRP on cartilage loss. 
There are inconsistent results re-
garding this, with some showing 
promising effects on cartilage and 
others demonstrating a lack of evi-
dence of cartilage preservation using 
MRI 4 . Studies that demonstrated 
improved cartilage thickness and 
synovitis following PRP injections 
on follow-up MRI suffered from limi-
tations 12,13 . These included small 
study sizes, questionable results re-
garding cartilage regeneration or 
simply a slower rate of degeneration, 
differences in study populations 
regarding sex, body mass index, and 
pretreatment OA severity, and incon-
sistent use of leukocyte-rich vs. 
leukocyte-poor PRP formulations. 
As a result, much of the interest 
regarding the “regenerative” effects of 
PRP on cartilage tissue remains spec-
ulation rather than scientifically dem-
onstrated fact.

The Effectiveness of PRP Injections 
for OA
Knee OA
Knee OA is a chronic, slowly pro-
gressing condition that burdens 
patients both by the pain it causes and 
the lack of effective treatments to stop 
its progression. PRP injections have 
shown effectiveness relieving pain in 
patients with knee OA, as many dem-
onstrated stable improvement in clin-
ical scores for up to 24 months when 
compared with those injected with
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sham saline 11 . Using the Western 
Ontario and McMaster University 
Osteoarthritis index (WOMAC) 
scores, this study demonstrated an 
improvement by 27.1 points after
24 months in the PRP group when 
compared with the sham saline 
group 11 . PRP injections have also been 
shown to relieve pain and improve 
other common knee OA functional 
scores such as the Knee Society Score 
and Visual Analog Scale (VAS) 4 . For 
example, one study found that the 
functional Knee Society score of 
patients with knee OA improved
in a statistically significant way by 
approximately 10 points 6 months 
after injection with PRP 4 . In addition, 
the same study also demonstrated
an improvement in VAS score by 
approximately 3 points in patients 
with knee OA 6 months after treat-
ment with PRP 4 .

Despite these findings, additional 
questions regarding PRP in treating 
knee OA remain. While these studies 
primarily focused on PRP treating knee 
OA of the tibiofemoral articulation, it is 
unclear if PRP is effective in treating 
patellofemoral knee OA. The isolated 
form of patellofemoral knee OA affects
8% to 24% of the general population 14 .
A systematic review of PRP injections 
for patellofemoral knee OA found that 
these intra-articular injections may 
result in a steady trend of benefit 
clinically 14 . This included significant 
improvement in WOMAC and VAS 
pain scores as demonstrated previously. 
Specifically, it was demonstrated that 
the VAS score decreased from 7.5 to 1.0 
and the WOMAC score from 18.3 to 
7.3, indicating statistically significant 
improvements in pain following PRP
injections 14 .

It is also unclear whether repeat 
injections of PRP provide additional 
symptomatic relief. A study by Zhuang 
et al. 15 found that over time, patients 
who received 3 or 5 injections experi-
enced more relief than those with only 
one injection. Once again using WO-
MAC and VAS scores, it was demon-
strated that patients receiving one 
PRP injection started experiencing

increasing pain scores after 6 weeks, 
while patients who received 3 or 5 
injections did not start showing a 
substantial increase in pain scores 
until 24 weeks 15 . However, there 
was no significant difference in the 
results between those who received 3 
injections and those who received 5.

Hip OA
Beneficial effects of PRP for the treat-
ment of hip OA have been demon-
strated both in small pilot studies 
and larger reviews. In a small study 
evaluating the effects of PRP on
early hip OA in 9 patients, PRP im-
proved patient-perceived functional-
ity scores 16 . Functionality scores that 
were used included the modified 
Harris hip score, hip outcome score-
activities of daily living subscale, and a 
short version of the International Hip 
Outcome TOOL called iHOT-12. Each 
one of these scores had a statistically 
significant improvement over a span
of 12 months following injection 16 .
VAS pain scores did decrease by 1.7 
points at 3 months, but this was sta-
tistically insignificant 16 .

In a larger review study of PRP for 
treating hip OA, however, there was a 
statistically significant improvement 
in pain but not functionality 17 . The 
improvement in pain lasted less than 
6 months in duration. These studies 
similarly used VAS scores for pain 
and hip outcome score-activities of 
daily living subscale and Harris Hip 
Score for functionality 17 . This dem-
onstrates inconsistencies depending 
on the population of the studies, and it 
must be clarified before making broad 
scale recommendations regarding 
PRP for treating hip OA. While bene-
ficial effects of PRP for treating 
patients with hip OA have been dem-
onstrated, current studies are incon-
sistent in determining improvement in 
pain, functionality, and durability.

Comparing PRP with Other
OA Treatments
Comparing Beneficial Effects
When comparing the effects of PRP in 
reducing OA-related pain with other

modalities, results have been mixed yet 
promising. Several studies regarding 
injections of PRP in the treatment of 
OA have demonstrated superior or 
comparableWOMAC and VAS scores 
when compared with hyaluronic acid 
(HA), corticosteroids, NSAIDs, and 
placebos 18,19 . However, a systematic 
review and meta-analysis evaluating 
these findings suggested that meth-
odological flaws were present, specifi-
cally citing selection bias, small sample
sizes, and low quality of evidence 20 .
There is primarily low quality evidence 
supporting the claim of superior
pain relief with PRP compared with 
other forms of analgesic treatment
in patients with OA 20 . In addition, 
research has yet to demonstrate a 
reduction in analgesic burden after 
using PRP to treat OA-related pain. 
As a result, future studies should focus 
on reducing these limitations so that 
the medical community can make a 
more substantial recommendation 
regarding the efficacy of PRP against 
other OA treatments.

Comparing Adverse Effects
The safety profile of PRP when com-
pared with other common analgesic 
therapies for OA remains an impor-
tant consideration. When comparing 
the types of PRP injection, leukocyte-
rich formulations have been shown 
to have the highest percentage of 
adverse events 21 . The most common 
adverse event was pain, followed by 
swelling and transient febrile reac-
tions. However, 91.2% of these symp-
toms resolved within 72 hours without
additional treatment required 21 .
When compared with other modali-
ties, PRP was less likely to be associ-
ated with accelerated cartilage loss 
such as steroid injections, and it had 
significantly fewer adverse effects 
than NSAIDs. PRP injections did 
show mildly elevated local injection-
site reactions when compared with 
HA injections. In addition, it is im-
portant to note that patients older 
than 65 years were more likely to 
experience adverse effects. Overall, 
PRP is considered a relatively safe
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treatment modality, which is often 
ascribed to its autologous nature.

Steroid injections have become 
nearly synonymous with treatment 
for arthritic joints, but they carry risks 
as well. A preclinical review study 
evaluating the effects of steroids on 
cartilage found beneficial effects 
macroscopically but detrimental 
effects histologically 22 . This demon-
strated that detrimental effects on 
cartilage are difficult to prove, similar 
to the difficulty in proving PRP has 
beneficial effects on cartilage. Other 
studies suggest that cortisone can 
decrease cartilage tissue in humans. 
In one study, subjects with knee OA 
who were treated with cortisone 
injections showed a statistically sig-
nificant additional loss of 0.1 mm of 
cartilage over a 2 year span when 
compared with controls 23 . Similarly, 
cortisone injections are associated 
with increased rates of total knee 
replacements and shorter time to 
arthroplasty 23 . Another study stated 
that systemic steroids could increase 
the incidents of deep vein thrombosis, 
sepsis, and fracture 24 . Specifically, 5 of 
every 1,000 steroid users developed 
deep vein thrombosis, 2 of every 1,000 
users developed sepsis requiring hos-
pitalization, and 21 of every 1,000
users suffered a fracture 24 .

Although commonly used to 
treat chronic pain in OA, there are 
many risks associated with the chronic 
use of NSAIDs 7 . NSAIDs have been 
demonstrated to exert adverse effects 
on the cardiovascular, renal, and gas-
trointestinal systems. However, this is 
well demonstrated to be due to the 
frequency of use in treating pain rather 
than NSAIDs being a particularly 
high-risk class of medications 7 . It is 
also important to note that topical 
formulations have significantly less 
systemic absorption, which can greatly 
decrease adverse effects.

Opioid use in treating OA is 
associated with distinct adverse effects 
when compared with those associated 
with NSAIDs and steroids. This is 
prominent due to the effects on the 
central nervous system, although this

is not exclusive. A meta-analysis 
performed in 2019 identified many 
adverse effects associated with opioids, 
including central nervous system 

effects, constipation, loss of appetite, 
nausea and vomiting, pruritus and 
rashes, and oral ulcerations 25 . It has 
also been demonstrated that opioids 
decrease the variability of gait with 
ambulation, possibly increasing the 
risk of falls while on these medica-
tions 26 . One study found that opioids 
were not clinically better than placebo 
at providing at least 50% of pain relief 
or more in patients with OA 27 . This 
suggests that the variable pain relief 
seen in patients with OA may not be 
worth the risk trade-off.

Strengths and Limitations
The strengths and limitations of this 
integrative review are important for 
proper application of its findings. One 
specific strength is the integrative 
review design, which generally allows 
for identification of knowledge gaps 
and versatile literature analysis. Simi-
larly, the growing number of recent 
studies provides a substantial database 
from which to draw conclusions 
regarding PRP risks, benefits, and 
clinical applications for OA. While 
these strengths allow for a thorough 
evaluation of the current knowledge of 
PRP for treating OA, there are many 
limitations remaining. Many of the 
studies cited point out that they are 
limited by several factors. First, there 
are variations in use of leukocyte-rich 
vs. leukocyte-poor formulations of 
PRP between studies. Second, severe 
OA cases were often omitted when 
establishing the study populations. 
Third, some PRP injections were 
ultrasound-guided while others were 
not. Finally, long-term effects have not 
been adequately demonstrated due to a 
lack of data in this area. These limita-
tions are important to consider when 
making an accurate interpretation of 
the data presented.

Future Research Suggestions
The limitations identified in this 
review help make informed decisions

regarding future research. First, there 
need to be studies that evaluate 
whether the use of PRP injections for 
OA treatment decrease the need for 
other forms of treatment, as there are 
not any such studies at the time of this 
writing to the author’s knowledge. 
Long-term effects of PRP need to be 
further elucidated in future research. 
Consistent formulations need to be 
used in studies to better apply the 
results. In addition, many studies at 
this time have only researched PRP for 
mild-to-moderate OA severity, and 
PRP needs to be studied for use in 
severe OA. Addressing these gaps in 
knowledge would strengthen the cur-
rent knowledge base and assist in 
clarifying an evidence-based recom-
mendation of PRP vs. other analgesic 
treatments for OA-related pain.

Summary
This integrative review has demon-
strated several significant findings 
regarding PRP treatment for OA. Evi-
dence supports that injections of PRP 
for treatingknee OA are associatedwith 
improvements in both pain and func-
tional scores. By contrast, treatment of 
hip OA with PRP injections has been 
inconsistent in its findings regarding 
whether it improves pain scores, func-
tionality, or both.

Although there is continued 
interest surrounding the possible 
regenerative effects of PRP in treating 
cartilage loss, this has not been defin-
itively demonstrated in a clinically 
meaningful way. When compared 
with HA injections, steroid injections, 
NSAIDs, and placebo, PRP injections 
may provide superior or comparable 
benefits; however, these studies do 
have significant limitations with re-
gard to methodological weaknesses 
and heterogeneity. In addition, PRP 
injections may have a more optimal 
risk profile when compared with other 
pain treatment modalities such as 
steroids, NSAIDs, and opioids. Over-
all, current evidence suggests that PRP 
injections can be beneficial in treating 
OA. However, the recommendation is 
that PRP should not be considered
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definitively more beneficial or supe-
rior for all OA-related pain at this time. 
Clinicians should consider PRP as a 
valuable option for the care of patients 
with OA-related pains in cases of mild 
to moderate severity.

Conclusion
This integrative review evaluates PRP 
injections for treating patients with 
chronic pain secondary to OA. OA is a 
major cause of chronic pain world-
wide, and current pain-relief options 
have significant drawbacks. These 
include adverse effects on many of the 
body’s vital organ systems, including 
the renal, gastrointestinal, and cardi-
ovascular systems. In addition, many 
patients do not find significant relief 
from current conservative measures 
and feel limited in their options out-
side of surgical intervention. As a 
result, there is a substantial need for 
additional conservative modalities for 
relieving OA-related pain.

This integrative review suggests 
that PRP shows clinical efficacy in 
treating common sites of OA, primarily 
when the disease is mild-to-moderate. 
PRP also demonstrates comparable or 
superior outcomes when compared 
with other pain-relieving modalities 
such as steroids, HA injections, and 
NSAIDs. However, limitations pre-
vent a widespread recommendation 
from being made due to study incon-
sistencies and a lack of direct compari-
son against other forms of analgesia 
such as opioids. For instance, there are a 
lack of studies directly measuring the 
reduction of analgesic burden after 
treatment with PRP for OA. Future 
research needs to be conducted directly 
comparing opioids with PRP and 
determining if patients using PRP 
require any additional analgesia. The 
recommendation from this integrative 
review is that PRP should be considered 
clinically in patients with mild to 
moderate OA as a reasonable alterna-
tive to traditional analgesics.

Appendix
Supporting material provided by the 
author is posted with the online version

of this article as a data supplement at 
jbjs.org (http://links.lww.com/ 
JBJSJOPA/A290). This content has not 
been copyedited or verified.

https://orcid.org/0009-0001-7985-
0862Zachary B. Flack, DMSc, PA-C 1

1 University of Lynchburg, School of 
Medicine and Health Sciences, Lynchburg, 
Virginia

E-mail address for Z.B. Flack: flackz437@ 

lynchburg.edu

References
1. GBD 2021 Osteoarthritis Collaborators. 
Global, regional, and national burden of 
osteoarthritis, 1990-2020 and projections to 
2050: a systematic analysis for the global 
burden of disease study 2021. Lancet 
Rheumatol. 2023;5(9):e508-22.

2. Tram´ s E, Malesa K, Pomianowski S, Kami ´ nski
R. Role of platelets in osteoarthritis—updated 
systematic review and meta-analysis on the 
role of platelet-rich plasma in osteoarthritis. 
Cells. 2022;11(7):1080.

3. Alamanda VK, Wally MK, Seymour RB, 
Springer BD, Hsu JR. Prescription reporting with 
immediate medication utilization mapping 
group. Prevalence of opioid and 
benzodiazepine prescriptions for osteoarthritis. 
Arthritis Care Res. 2020;72(8):1081-6.

4. Moretti L, Maccagnano G, Coviello M, 
Cassano GD, Franchini A, Laneve A, Moretti B. 
Platelet rich plasma injections for knee 
osteoarthritis treatment: a prospective clinical 
study. J Clin Med. 2022;11(9):2640.

5. Xu F, Zhang J, Wu I, Xu Y, Yu T, Kang J, Wu F. 
Does intra-articular injection of PRP help 
patients with temporomandibular joint 
osteoarthritis after joint puncture? A sys-
tematic review and meta analysis of ran-
domized controlled trials. BMC Oral Health. 
2025;25(1):475.

6. Tischer T, Bode G, Buhs M, Marquass B, 
Nehrer S, Vogt S, Zinser W, Angele P, Spahn G, 
Welsch GH, Niemeyer P, Madry H. Platelet-rich 
plasma (PRP) as therapy for cartilage, tendon 
and muscle damage – german working group 
position statement. J Exp Orthop. 2020;7(1): 
64.

7. Fitzpatrick D, Leckie T, Heine G, Hodgson L. 
The use of pain killers (NSAIDs) in athletes: how 
large is the risk?. J Sci Med Sport. 2025;28(3): 
198-205.

8. Kolasinski SL, Neogi T, Hochberg MC, Oatis 
C, Guyatt G, Block J, Callahan L, Copenhaver C, 
Dodge C, Felson D, Gellar K, Harvey WF, 
Hawker G, Herzig E, Kwoh CK, Nelson AE, 
Samuels J, Scanzello C, White D, Wise B, 
Altman RD, DiRenzo D, Fontanarosa J, Giradi G, 
Ishimori M, Misra D, Shah AA, Shmagel AK, 
Thoma LM, Turgunbaev M, Turner AS, Reston J. 
2019 American College of Rheumatology/ 
Arthritis Foundation Guideline for the 
management of osteoarthritis of the hand, 
hip, and knee. Arthritis Rheumatol. 2020;72(2): 
220-33.

9. Wang Z, Zhu P, Liao B, You H, Cai Y. Effects and 
action mechanisms of individual cytokines 
contained in PRP on osteoarthritis. J Orthop 
Surg Res. 2023;18(1):713.

10. Dohan Ehrenfest DM, Rasmusson L, 
Albrektsson T. Classification of platelet 
concentrates: from pure platelet-rich plasma (P-
PRP) to leucocyte- and platelet-rich fibrin (L-
PRF). Trends Biotechnology (Regular Ed). 2009; 
27(3):158-67.

11. Chu J, Duan W, Yu Z, Tao T, Xu J, Ma Q, 
Zhao L, Guo JJ. Intra-articular injections of 
platelet-rich plasma decrease pain and 
improve functional outcomes than sham 
saline in patients with knee osteoarthritis. 
Knee Surg Sports Traumatol Arthrosc. 2022; 
30(12):4063-71.

12. Raeissadat SA, Ghorbani E, Sanei Taheri M, 
Soleimani R, Rayegani SM, Babaee M, Payami S. 
MRI changes after platelet rich plasma injection 
in knee osteoarthritis (randomized clinical trial). 
J Pain Res. 2020;13:65-73.

13. Sekiya I, Katano H, Mizuno M, Endo K, Asami 
A, Kajiwara M, Otomo N, Koga H, Masumoto J, 
Ozeki N. 3D-MRI analysis of cartilage thickness 
changes after PRP injection in medial knee 
osteoarthritis: a preliminary report. PLoS One. 
2025;20(4):e0321067.

14. Chalidis B, Pitsilos C, Davitis V. The role of 
platelet-rich plasma (PRP) in the treatment of 
patellofemoral arthritis and anterior knee pain: 
a systematic review. Int J Mol Sci. 2025;26(18): 
9006.

15. Zhuang W, Li T, Li Y, Zhang Y, Gao J, Wang X, 
Ding Q, Li W. The varying clinical effectiveness 
of single, three and five intraarticular injections 
of platelet-rich plasma in knee osteoarthritis. J 
Orthop Surg Res. 2024;19(1):284.

16. Ortiz-Declet V, Iacobelli DA, Battaglia MR, Go 
CC, Maldonado DR, Lall AC, Domb BG. The effect 
of platelet-rich plasma in patients with early hip 
osteoarthritis: a pilot study. J Hip Preservation 
Surg. 2020;7(3):496-502.

17. Lim A, Zhu JB, Khanduja V. The use of intra-
articular platelet-rich plasma as a therapeutic 
intervention for hip osteoarthritis: a systematic 
review and meta-analysis. Am J Sports Med. 
2023;51(9):2487-97.

18. Migliorini F, Driessen A, Quack V, Sippel N, 
Cooper B, Mansy YE, Tingart M, Eschweiler J. 
Comparison between intra-articular infiltra-
tions of placebo, steroids, hyaluronic and PRP 
for knee osteoarthritis: a Bayesian network 
meta-analysis. Arch Orthop Trauma Surg. 2021; 
141(9):1473-90.

19. G¨ okçeo ˘ glu YS, Yaptı M, Öncel F, Levent A,
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