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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: The aim of this meta-analysis is to evaluate the 

clinical effectiveness of intra-articular injections of platelet-
rich plasma (PRP) versus corticosteroid (CS) in treating knee 
osteoarthritis (KOA). 

Methods: A comprehensive search of the PubMed, Embase, 
and Web of Science databases was conducted for literature on 
intra-articular PRP and CS injections for the treatment of knee 
osteoarthritis, with the search period extending to December 
2023. The risk of bias was assessed using the Cochrane Risk 
of Bias tool, and statistical analysis was subsequently carried 
out using Review Manager 5.4.1 software. The efficacy of PRP 
versus CS injections across various studies was compared based 
on the weighted mean difference and 95% confidence interval 
for scores from the Visual Analogue Scale (VAS), Knee 
Osteoarthritis Outcome Score (KOOS), and the Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC).

Results: In our analysis, we incorporated twelve studies 
encompassing a total of 801 joints, of which 404 were in the PRP 
group and 397 in the CS group. PRP group was significantly 
reduced the VAS score than CS group in 3-month (P=0.003), 
6-month (P=0.007) and 9-month (P<0.00001); PRP group was 
significantly reduced the WOMAC total score compared to 
CS group in 1-month (P=0.01), 6-month (P=0.003), 9-month 
(P=0.005) and 12-month (P<0.00001); In 3-month and 6-month, 
PRP group were significantly increased the KOOS pain relief 
score (3-month: P=0.002, 6-month: P<0.00001), the KOOS 
activities of daily living scores (3-month: P<0.00001, 6-month: 
P<0.00001) and the KOOS quality of life score (3-month: 
P=0.003, 6-month: P<0.00001) compared to CS group; PRP 
group also were significantly increased the KOOS sports score 
in 3-month compared to CS group (P=0.04). The leukocyte-
poor PRP (LP-PRP) group was significantly reduced the VAS 
score compared to CS group (P=0.04).

Conclusion: Recent findings indicate that intra-articular 
injections of PRP yield superior results in alleviating pain and 
enhancing functionality in individuals with knee osteoarthritis, 
as opposed to CS injections. During short-term follow-up, no 
significant difference was observed between knee injections of 
PRP and CS. However, the benefits of PRP injections primarily 
become apparent in the medium to long-term management of 
clinical symptoms, including pain relief, enhancing patients' 
quality of life, increasing activities of daily living, and improving 
sports capabilities.

Key words. Osteoarthritis, knee joint, Platelet-rich plasma, 
Corticosteroid.

Introduction.
Osteoarthritis (OA) is a degenerative joint disease characterized 

by articular cartilage damage, restructuring of the subchondral 
bone, and chronic synovitis, leading to pain, stiffness, and 
reduced mobility [1]. It can occur in various joints of the body, 
primarily including weight-bearing joints such as the knee, hip, 
and ankle joints, as well as non-weight-bearing joints including 
the hand and temporomandibular joints [2]. Among these, the 
knee joint is the most commonly affected [1], with research 
reports indicating that 16% of the global population suffers 
from knee osteoarthritis [3]. The prevalence rate is between 6% 
to 17%, accounting for about 10% in people over the age of 
55 [1], of which 25% may become severely disabled [4]. This 
condition can severely affect patients' mental and emotional 
health and quality of life, negatively impacting their family 
life and social interactions. It also has a significant impact on 
societal economic costs. The treatment of knee osteoarthritis 
(KOA) often adopts a comprehensive approach, including 
pharmacotherapy, biomechanical interventions, intra-articular 
injections, physical therapy, self-education and management, 
muscle strength training, and weight loss [5].

Corticosteroid (CS) is commonly used medication for intra-
articular injection treatments, and their traditional status 
is supported by the guidelines established by the National 
Institute for Health and Care Excellence (NICE) in 2019 [6]. 
Corticosteroid injections are used for treating both acute and 
chronic inflammation, recommended for short-term treatment 
of acute flare-ups of knee osteoarthritis. However, their efficacy 
appears to only last for about one month [7]. Increasing the 
number of corticosteroid injections may lead to systemic and 
local adverse reactions. And repeated use may lead to adverse 
effects, including joint damage and increased risk of infection 
[8]. This has led to a growing interest in alternative treatments 
that can offer sustained symptom relief and potentially modify 
disease progression.

Platelet-rich plasma (PRP) therapy has emerged as a promising 
option for the treatment of KOA, owing to its potential to promote 
tissue healing and regeneration [9]. PRP is an autologous blood 
product with a concentration of platelets higher than that of 
baseline blood levels [10]. These platelets release growth 
factors and cytokines that can stimulate the repair of soft tissue 
and modulate the inflammatory response [11].

CS and PRP are widely used for the treatment of KOA. Their 
injections are considered safe and effective options for KOA 
treatment. Even though some studies showed that PRP injections 
were superior to CS, the efficacy of PRP in comparison to 
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corticosteroids remains a subject of debate [12]. 
Therefore, the purpose of this meta-analysis is to evaluate 

the clinical efficacy of intra-articular PRP injections and CS 
injections in patients with KOA in terms of knee function 
recovery and pain relief.
Materials and Methods.

The meta-analysis adhered to the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses (PRISMA) 2020 
guidelines [13]. The protocol of the current meta-analysis has 
been registered with PROSPERO (CRD42024506576).
Search strategy:

We conducted a comprehensive search of PubMed, Embase, 
and Web of Science databases for pertinent publications 
through December 2023. The search terms and keywords 
include "Osteoarthritis" "Platelet-Rich Plasma" "Platelet-Rich 
Fibrin" "Platelet Rich Plasma" "Corticosteroid" "Steroids" 
"Adrenal Cortex Hormones" "PRP" "PRF". Search keywords 
are provided in Supplementary Table 1. Furthermore, reference 
lists of chosen articles were manually examined to identify 
additional germane studies.
Inclusion and exclusion criteria:

We considered studies for this review based on the following 
inclusion criteria: (1) patients diagnosed with KOA using IA 
PRP injections and comparing this treatment to IA CS injections; 
(2) randomized controlled trials (RCTs).

Exclusion criteria encompassed duplicate articles, abstracts 
without full text, letters, case reports, reviews, meta-analyses, 
and irrelevant titles or abstracts. Studies presenting incomplete 
or ambiguous data precluding outcome calculation were also 
excluded.

Two investigators independently assessed article titles and 
abstracts according to the established inclusion and exclusion 
criteria. Subsequently, they examined the full text to verify study 
eligibility. Disagreements were resolved through discussion 
until a consensus was reached.
Quality assessment:

Utilizing the Cochrane Risk of Bias Tool for randomized 
trials, two independent researchers evaluated the quality levels 
of the included studies. Factors such as random sequence 
generation (selection bias), allocation concealment (selection 
bias), blinding of participants and personnel (performance bias), 
blinding of outcome assessment (detection bias), incomplete 
data (attrition bias), selective reporting (reporting bias), and 
other biases were examined by both reviewers. In case of any 
discrepancies, a third researcher was consulted for resolution.
Data extraction:

Two researchers independently performed data extraction 
for each included article, encompassing author, year, country, 
comparison, age, number of joints, follow-up period, outcome, 
dose, leukocyte content and location.

Discrepancies among the researchers were resolved through 
discussion, ultimately reaching a consensus.
Outcome measures:

Outcome measures encompassed the Visual Analogue Scale 
(VAS) [14], Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) [15], Knee Osteoarthritis 
Outcome Score (KOOS) [16]. Unlike the VAS and WOMAC 
scores, the higher the score of the KOOS represents knee pain 
relief and functional improvement. The primary outcome 
measure is VAS score, while the secondary outcome measures 
are WOMAC and KOOS scores. 
Statistical analysis:

For this analysis, continuous outcomes were evaluated using 
the weighted mean difference (WMD). Corresponding 95% 
confidence interval (CI) were also calculated to provide an 
estimation of the range. To assess the heterogeneity among the 
included studies, Cochran's I2 and Q statistics were employed. 
Based on I2 values, heterogeneity was categorized as low 
(25%), moderate (50%), or high (75%). A fixed-effects model 
was employed when the I2 value was below 50%; otherwise, 
a random-effects model was utilized. In cases of substantial 
heterogeneity (I2≥ 50%). Subgroup analysis in different white 
blood cell levels was performed.

For all statistical tests, a two-tailed P value below 0.05 was 
considered statistically significant. Statistical analyses were 
conducted using Revman 5.4.1 software.
Results.
Literature search and study selection.

The initial search yielded 797 publications. Of these, 169 were 
identified as duplicates, and 610 did not meet the eligibility 
criteria, thus were excluded from further consideration. A 
thorough evaluation of the full texts of the remaining 18 articles 
resulted in the exclusion of an additional 6 studies, due to 
insufficient data (n = 2), non- randomized controlled trial (n 
= 1) or non- knee joints (n = 3). Ultimately, 12 randomized 
controlled trials assessing the efficacy of two methods of intra-
articular injection of PRP and corticosteroid for the treatment of 
knee osteoarthritis were included in the analysis [17-28]. Figure 
1 illustrates the PRISMA flow diagram in the study selection 
process.
Study description and quality assessment.

The 12 eligible studies encompassed a total of 801 joints, with 
404 in the PRP group and 397 in the CS group. The number 
of joints studied in each research varied from 15 to 52. The 
mean age of patients ranged from 50.9 to 70.2 years. The study 
characteristics are concisely summarized in Table 1.

Figure 2 displays the risk of bias for each study, as determined 
by the Cochrane Risk of Bias Tool. Overall, the included studies 
exhibited acceptable quality.
Quantitative analysis of visual analogue scale scores in 
different months in knee osteoarthritis treatment.

Considering the high heterogeneity, the random-effect model 
was performed. Meta-analysis found that PRP group were no 
significant differences in the VAS score (WMD: 0.16, 95% CI: 
-0.37 to 0.70, P=0.56) compared to the CS group in 1-month. 
However, PRP group was significantly reduced the VAS score 
compared to the CS group in 3-month (WMD: -0.67, 95% CI: 
-1.11 to -0.23, P=0.003), 6-month (WMD: -1.37, 95% CI: -2.37 
to -0.37, P=0.007) and 9-month (WMD: -1.33, 95% CI: -1.79 to 
-0.87, P<0.00001) (Figure 3).



171

Author Year Country Study 
design Outcome Com-

parison
Mean 
age±SD

Number 
of joints

Follow-
up
period

Dose Leukocyte
Content Location

Forogh et 
al. 2016 Iran

Randomized 
controlled 
trial

①③

PRP 59.13±7.03 24 6 months 5 mL 
PRP leukocyte-

rich PRP Knee
CS 61.13±6.7 24 6 months

1 mL
(40mg)
metryprednisolone

Jubert et 
al. 2017 Spain

Randomized 
controlled 
trial

①③
PRP 65.56 ± 8.6 35 6 months 4 mL 

PRP leukocyte-
poor PRP Knee

CS 68 ± 7.17 30 6 months 2 mL
betamethasone

Khan et al. 2018 Pakistan
Randomized 
controlled 
trial

①②

PRP 50.912±13.07 52 6 months 5 mL 
PRP leukocyte-

rich PRP Knee
CS 52.089±12.1 51 6 months

1 mL
(40 mg)
triamcinolone

Nabi et al. 2018 Iran
Randomized 
controlled  
trial

①③
PRP 59.09 ± 7.79 36 6 months 5 mL

PRP leukocyte-
rich PRP Knee

CS 58.55 ± 8.79 36 6 months 40 mg
Triamcinolone

Phul et al. 2018  Pakistan
Randomized 
controlled  
trial

①

PRP 54.45±4.54 40 3 months NA
leukocyte-
rich PRP KneeCS 57.65±10.36 40 3 months

2 mL
(40 mg)
Triamcinolone

Güvendi 
et al. 2018 Turkey

Randomized 
controlled 
trial

①②
PRP 60.4±1.7 19 6 months NA leukocyte-

rich PRP KneeCS 62.8±1.7 19 6 months 7 mg
betamethasone

Huang et 
al. 2019 China

Randomized 
controlled 
trial

①②
PRP 54.5 ± 1.2 40 12 

months NA leukocyte-
poor PRP Knee

CS 54.3 ± 1.4 40 12 
months 1 mL

Elksniņš-
Finogejevs 
et al. 2020 Latvia Randomized 

controlled 
trial

①

PRP 66.4 ± 8.4 20 12 
months

8 mL 
PRP leukocyte-

rich PRP Knee
CS 70.2 ± 9.2 20 12 

months

1 mL
(40 mg)
Triamcinolone

Nunes-
Tamashio 
et al.

2022 Brazil Randomized 
controlled 
trial

①②

PRP 65.8 ± 6.1 34 52 weeks NA leukocyte-
rich PRP KneeCS 67.6 ±  7.4 33 52 weeks

2 mL
(40 mg)
Triamcinolone 

Pretorius 
et al. 2022 Ireland

Randomized 
controlled 
trial

①②

PRP  63.8 ± 9.7 31 26 weeks 5 mL 
PRP

leukocyte-
rich PRP Knee

CS  63.8 ± 9.7 31 26 weeks

2 mL 
(80 mg)
methylpredniso-
lone

Freire et al. 2020 Brazil
Randomized 
controlled 
trial

②
PRP 64.15 ± 8.02 25 6 months 5 ml 

PRP leukocyte-
rich PRP Knee

CS 60.21 ± 5.92 25 6 months 2.5 mL

Arora et al. 2023 India
Randomized 
controlled 
trial

①②

PRP 54.11 ± 9.56 48 9 months 3 mL 
PRP leukocyte-

poor
PRP

Knee
CS 54.54 ± 8.19 48 9 months

80 mg
methylpredniso-
lone

NA not available; ①Visual Analogue Scale (VAS); ②McMaster Universities Osteoarthritis Index (WOMAC); ③ Osteoarthritis Outcome Score 
(KOOS).

Table 1. The study characteristics of the included studies.
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Figure 1. Literature screening flowchart.

Figure 2. Risk of bias graph.
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Quantitative analysis of WOMAC scores in different months.
For WOMAC pain scores, considering the high heterogeneity, 

the random-effect model was performed. Meta-analysis found 
that PRP group were no significant differences in the WOMAC 
pain score (WMD: 0.28, 95% CI: -1.18 to 1.75, P=0.70) 
compared to the CS group in 3-month. PRP group were also 
no significant differences in the WOMAC pain score (WMD: 
-2.11, 95% CI: -5.26 to 1.03, P=0.19) compared to the CS group 
in 6-month (Figure 4).

For WOMAC stiffness scores, considering the high 
heterogeneity, the random-effect model was performed. Meta-
analysis found that PRP group were no significant differences 
in the WOMAC stiffness score compared to the CS group in 
3-month (WMD: 0.21, 95% CI: -0.41 to 0.83, P=0.51) and 
6-month (WMD: -0.59, 95% CI: -2.20 to 1.02, P=0.47). 
However, CS group significantly reduced the WOMAC stiffness 
score (WMD: 0.86, 95% CI: 0.22 to 1.50, P=0.008) compared to 
PRP group in 1-month (Figure 5).

Figure 3. Forest plot of VAS scores in different months.

Figure 4. Forest plot of WOMAC pain scores in different months.
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For WOMAC physical function scores, considering the high 
heterogeneity, the random-effect model was performed. Meta-
analysis found that PRP group were no significant differences in 
the WOMAC physical function score in 3-month (WMD: 1.01, 
95% CI: -3.43 to 5.44, P=0.66) and 6-month (WMD: -3.80, 95% 
CI: -15.54 to 7.94, P=0.53) compared to the CS group. However, 
CS group significantly reduced the WOMAC physical function 
score (WMD: 5.57, 95% CI: 0.74 to 10.40, P=0.02) compared 
to PRP group in 1-month (Figure 6).

For WOMAC total scores, considering the high heterogeneity, 
the random-effect model was performed. Meta-analysis found 

that PRP group were no significant differences in the WOMAC 
total score in 3-month (WMD: -7.35, 95% CI: -24.27 to 9.57, 
P=0.39) compared to the CS group. However, PRP group was 
significantly reduced the WOMAC total score compared to the 
CS group in 1-month (WMD: -9.39, 95% CI: -16.70 to -2.08, 
P=0.01), 6-month (WMD: -9.20, 95% CI: -15.34 to -3.05, 
P=0.003), 9-month (WMD: -11.98, 95% CI: -20.41 to -3.54, 
P=0.005) and 12-month (WMD: -16.08, 95% CI: -19.17 to 
-12.99, P<0.00001) (Figure 7).
Quantitative analysis of KOOS scores in different months.

For KOOS pain relief scores, considering the low heterogeneity, 

Figure 5. Forest plot of WOMAC stiffness scores in different months.

Figure 6. Forest plot of WOMAC physical function scores in different months.
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the fixed-effect model was performed. Meta-analysis found that 
PRP group were no significant differences in the KOOS pain 
relief score in 1-month (WMD: 0.60, 95% CI: -4.12 to 5.32, 
P=0.80) compared to the CS group. However, PRP group were 
significantly increased the KOOS pain relief score compared to 
the CS group in 3-month (WMD: 6.30, 95% CI: 2.27 to 10.32, 
P=0.002) and 6-month (WMD: 18.18, 95% CI: 14.27 to 22.08, 
P<0.00001) (Figure 8).

For KOOS symptom relief scores, considering the high 
heterogeneity, the random-effect model was performed. Meta-
analysis found that PRP group were no significant differences 
in the KOOS symptom relief score in 1-month (WMD: 0.94, 
95% CI: -4.53 to 6.41, P=0.74) , 3-month (WMD: 3.72, 95% CI: 
-6.25 to 13.69, P=0.46) and 6-month (WMD: 10.30, 95% CI: 
-2.79 to 23.38, P=0.12) compared to the CS group (Figure 9).

For KOOS activities of daily living (ADL) scores, considering 
the low heterogeneity, the fixed-effect model was performed. 
Meta-analysis found that PRP group were no significant 
differences in the KOOS ADL score in 1-month (WMD: 1.29, 
95% CI: -1.52 to 4.11, P=0.37) compared to the CS group. 

However, PRP group were significantly increased the KOOS 
ADL score compared to the CS group in 3-month (WMD: 7.65, 
95% CI: 4.66 to 10.65, P<0.00001) and 6-month (WMD: 17.38, 
95% CI: 14.49 to 20.28, P<0.00001) (Figure 10).

For KOOS sports scores, considering the low heterogeneity, 
the fixed-effect model was performed. Meta-analysis found 
that PRP group were no significant differences in the KOOS 
sports score in 1-month (WMD: -3.66, 95% CI: -14.90 to 7.57, 
P=0.52) and 6-month (WMD: 5.79, 95% CI: -4.97 to 16.55, 
P=0.29) compared to the CS group. However, PRP group were 
significantly increased the KOOS sports score compared to 
the CS group in 3-month (WMD: 5.54, 95% CI: 0.14 to 10.95, 
P=0.04) (Figure 11).

For KOOS quality of life (QoL) scores, considering the low 
heterogeneity, the fixed-effect model was performed. Meta-
analysis found that PRP group was no significant differences 
in the KOOS QoL score in 1-month (WMD: -0.36, 95% CI: 
-5.61 to 4.88, P=0.89) compared to the CS group. However, 
PRP group were significantly increased the KOOS QoL score 
compared to the CS group in 3-month (WMD: 6.93, 95% CI: 

Figure 7. Forest plot of WOMAC total scores in different months.
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Figure 8. Forest plot of KOOS pain relief scores in different months.

Figure 9. Forest plot of KOOS symptom relief scores in different months.

2.34 to 11.53, P=0.003) and 6-month (WMD: 10.98, 95% CI: 
7.12 to 14.83, P<0.00001) (Figure 12).
Quantitative analysis of LP-PRP versus LR-PRP in visual 
analogue scale scores.

There is currently no standard treatment protocol for knee 
osteoarthritis using PRP, and based on the preparation method 
of PRP, it can be classified into leukocyte-poor platelet-rich 
plasma (LP-PRP) and leukocyte-rich platelet-rich plasma (LR-
PRP). At present, there is insufficient evidence to conclusively 

support the absolute superiority of either LR-PRP or LP-PRP in 
the treatment of knee osteoarthritis [29]. The leukocyte content 
in PRP (leukocyte-poor and leukocyte-rich) may influence its 
therapeutic effects; therefore, we conducted a subgroup analysis 
based on leukocyte. The VAS scores in the LR-PRP group 
showed no statistical difference compared to the CS group 
(WMD: -0.34, 95% CI: -1.05 to 0.37, P=0.35). However, the LP-
PRP group was significantly reduced the VAS scores compared 
to the CS group (WMD: -0.52, 95% CI: -1.02 to -0.02, P=0.04) 
(Figure 13).
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Figure 10. Forest plot of KOOS scores for activities of daily living in different months.

Figure 11. Forest plot of KOOS sports scores in different months.
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Figure 12. Forest plot of KOOS quality of life scores in different months.

Figure 13. Forest plot of VAS scores with different leukocyte contents in PRP.
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Publication bias.
Due to the small number of articles included for each outcome 

measure in this study, all less than ten, it is challenging to assess 
the symmetry of the funnel plot due to insufficient power. 
Consequently, we did not evaluate publication bias using funnel 
plots [30].
Discussion.

A total of 12 RCTs were included in this meta-analysis. The 
meta-analysis revealed that the VAS scores in the PRP group 
were significantly reduced than those in the CS group at 3, 6, 
and 9 months. The PRP group showed significantly increased 
compared to the CS group in KOOS pain relief scores, KOOS 
quality of life scores, and KOOS activities of daily living scores 
at 3 and 6 months. Additionally, the KOOS sports scores in the 
PRP group were significantly increased than those in the CS 
group at 3 months. The WOMAC total scores in the PRP group 
were superior to those in the CS group at 1, 6, 9, and 12 months. 
These results demonstrate that PRP provides better mid-to-
long-term pain relief and functional improvement compared to 
the CS group in patients with knee osteoarthritis. The CS group 
showed better WOMAC physical function scores and WOMAC 
stiffness scores than the PRP group in 1-month. This result 
suggests that corticosteroid may have better short-term efficacy 
in improving stiffness and physical function, or it could be due 
to the limited number of studies assessing WOMAC physical 
function and stiffness scores in 1-month, with only two items 
evaluated. The findings of the meta-analysis might change with 
an increase in the number of included studies, so conclusions 
obtained need verification from studies with larger sample sizes. 
Overall, we believe that using PRP intervention compared to 
intra-articular CS injections in patients with knee osteoarthritis 
can yield better clinical outcomes, particularly evident in mid-
to-long-term pain relief. It can also improve patients' quality of 
life and enhance their activities of daily living. 

These findings suggest that PRP may alleviate joint pain, 
improve joint function, and enhance overall quality of life in 
patients possibly through mechanisms involving promoting 
cartilage repair and suppressing inflammatory responses [31]. 
On the one hand, through PRP injection, platelets are activated, 
leading to the release of fibrinogen, cytokines, growth factors, 
platelet-derived growth factor, tissue growth factor, and vascular 
endothelial growth factor, thereby reducing chondrocyte 
apoptosis and matrix loss, counteracting inflammatory mediators 
and enzymes, and stimulating chondrocyte proliferation, 
angiogenesis, cartilage formation, and proliferation of 
mesenchymal stem cells [32]. Due to the continuous release of 
growth factors for an extended period, sustained clinical effects 
are achieved [33]. On the other hand, PRP contains certain 
white blood cells, which can reduce inflammatory markers 
and decrease the expression of inflammatory enzymes, thereby 
exerting anti-inflammatory effects [34]. 

Corticosteroids possess complex anti-inflammatory 
and immunosuppressive effects, disrupting immune and 
inflammatory cascade reactions at multiple levels [35-37]. 
Due to the potent anti-inflammatory effects of corticosteroids, 
they can provide short-term relief for clinical symptoms such 
as joint swelling, local heat, and tenderness in patients with 

knee osteoarthritis. However, frequent, or long-term use of 
corticosteroids may lead to structural damage in the joints, 
including meniscal injury and narrowing of the joint space 
[38]. Moreover, corticosteroids cannot prevent the progression 
of knee osteoarthritis or repair damaged joint structures [39]. 
Therefore, for long-term relief of knee osteoarthritis symptoms 
and repair of damaged cartilage, we may be inclined to use PRP 
intervention.

PRP treatment lacks standardization, and differences in 
preparation methods have been identified in current evidence 
[9]. The efficacy of PRP treatment for knee osteoarthritis is 
influenced by its preparation type [40], such as white blood 
cell content. Therefore, we also conducted subgroup analysis 
based on PRP types (LR-PRP or LP-PRP). The results revealed 
that there was no statistically significant difference in VAS 
scores between the LR-PRP group and the CS group (WMD: 
-0.34, 95% CI: -1.05 to 0.37, P=0.35). However, the LP-PRP 
group showed significantly reduced VAS scores compared to 
the CS group (WMD: -0.52, 95% CI: -1.02 to -0.02, P=0.04). 
There is debate regarding which type, LR-PRP containing more 
pro-inflammatory mediators or LP-PRP containing fewer pro-
inflammatory mediators, has the advantage in the treatment 
of osteoarthritis [41]. On the one hand, some argue that the 
initial pro-inflammatory phase is crucial for tissue repair and 
regeneration [42]. On the other hand, others believe that LP-PRP, 
with fewer white blood cells, may reduce certain inflammatory 
responses, relying more on the growth factors in platelet-rich 
plasma to promote cell proliferation, tissue regeneration, and 
healing [43]. Our research results showed that subjects in the 
LP-PRP group performed better in pain relief compared to the 
CS group. However, there is no direct comparison between the 
LP-PRP group and the LR-PRP group, so it is not possible to 
evaluate which treatment for KOA is more advantageous, and 
further research is needed to confirm this.

Previously, scholars have used meta-analysis methods to 
compare the efficacy and differences between PRP and CS in 
the clinical application for patients with knee osteoarthritis. 
McLarnon et al. [44] included 7 RCTs and 1 cohort study, while 
Costa et al. [45] included 7 RCTs. McLarnon et al.'s meta-
analysis showed that compared to CS injection, participants 
in the PRP group demonstrated better outcomes in WOMAC 
stiffness scores for knee osteoarthritis. This discrepancy may 
arise from the inclusion of additional literature in our study, 
leading to different results. They concluded that PRP injection 
showed better clinical efficacy compared to CS injection for 
knee osteoarthritis, particularly evident in pain relief and 
improved participation in physical activities. This aligns with 
our research findings. However, this study only analyzed the 
KOOS subscale for sports and did not analyze other subscales 
of the KOOS. Our study findings revealed that the PRP group 
significantly increased KOOS pain relief scores, KOOS quality 
of life scores, and KOOS activities of daily living scores 
compared to the CS group at 3 and 6 months. Additionally, the 
KOOS sports scores in the PRP group were superior to those 
in the CS group at 3 months. This could be attributed to the 
inclusion of a greater number of studies in our analysis, leading 
to obtaining more meaningful results. Unlike our meta-analysis, 
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which only included RCT studies, this study simultaneously 
included RCTs and cohort studies. This may introduce more 
bias and heterogeneity, thereby affecting the interpretation 
of the analysis results and potentially lowering the overall 
evidence grade of the meta-analysis [46]. Costa et al.'s meta-
analysis results indicated that in midterm follow-up, PRP was 
more effective than CS in alleviating KOA pain and improving 
joint function. In long-term follow-up, PRP was superior 
to the CS group in improving joint function. Like our study 
findings, this article also affirms the mid-to-long-term efficacy 
of PRP treatment for knee osteoarthritis. This study utilized 
VAS, WOMAC pain scores, and KOOS pain relief scores to 
jointly assess the pain manifestation of knee osteoarthritis. 
Simultaneously, WOMAC scores and KOOS activities of daily 
living scores were used to evaluate functional performance, and 
these results were combined statistically. The use of different 
assessment scales may increase the heterogeneity of outcome 
measures. Although WOMAC, VAS, and KOOS can all assess 
pain, each assessment tool has its specific measurement range 
and method. Their scoring systems, scale lengths, and focus on 
details differ. When statistically combining these results, data 
from different assessment tools may increase the heterogeneity 
of the meta-analysis, thus affecting the stability and credibility 
of the conclusions [47]. Our study separately analyzed different 
scales and their subscales. We conducted combined analyses 
of results from studies using the same assessment scale. This 
approach can reduce result heterogeneity, enhance consistency 
and comparability of conclusions, thus contributing to improving 
the overall quality of the meta-analysis. Furthermore, compared 
to previous two meta-analyses, we included a greater number 
of RCT studies investigating PRP and CS interventions for 
KOA. This enables a more comprehensive evaluation of the 
clinical effectiveness of PRP and CS interventions for KOA, 
thereby providing better evidence-based support for clinical 
practice. McLarnon et al. conducted subgroup analysis on 
the white blood cell levels of PRP. They suggested that LR-
PRP appeared to be more effective than LP-PRP in alleviating 
pain. This differs from our study findings, which showed that 
the VAS scores in the LP-PRP group were superior to those 
in the CS group, while there was no significant difference in 
VAS scores between the LR-PRP group and the CS group. This 
could be due to the inclusion of more updated studies in our 
analysis, resulting in different outcomes. In the future, it may be 
necessary to incorporate more high-quality studies for further 
investigation.

Additionally, besides the knee joint, we found three studies 
comparing the efficacy of PRP and CS treatment for osteoarthritis 
in other joints. Among them, two studies focused on the hand 
joints, and one study examined the temporomandibular joint. 
Kutuk et al. [48] randomized patients with temporomandibular 
joint osteoarthritis into PRP and CS groups and followed them 
up for 3 months. The study results showed that compared to 
the CS group, intra-articular PRP injection was more effective 
in alleviating palpation pain in the temporomandibular joint. 
Malahias et al. [49] randomized 33 patients with hand joint 
osteoarthritis into two groups: 16 patients received PRP 
injections, and 17 patients received CS injections. After a 

12-month follow-up, they concluded that corticosteroids could 
provide short-term symptom relief, but PRP might achieve a 
lasting effect lasting up to 12 months. The findings from these 
two studies, consistent with our research results, affirm the 
clinical efficacy of PRP and its superior performance compared 
to CS. Sabah et al. [50] compared the efficacy of PRP and CS 
treatments for hand joint osteoarthritis. Although both groups 
showed improvement in various scores at the 1-month follow-
up compared to before treatment, unfortunately, these positive 
effects did not persist for 3 months. There are fewer studies on 
the treatment of joints other than the knee with PRP and CS. 
Although PRP treatment for osteoarthritis in other joints shows 
some promise, its efficacy remains controversial. We look 
forward to more high-quality clinical studies investigating the 
efficacy of PRP and CS interventions in various joints such as 
the hip, shoulder, ankle, and hand joints in the future. When 
discussing the advantages and disadvantages of PRP and CS, 
it's essential to consider factors beyond efficacy, such as price, 
cost-effectiveness, and feasibility. Indeed, the preparation 
process for PRP requires special equipment and expertise, 
leading to higher treatment costs. However, in the long term, 
PRP may demonstrate higher cost-effectiveness due to reduced 
need for repeated treatments and improved quality of life [51]. 
In contrast, CS treatment is relatively low-cost and easy to 
administer. However, its short-term efficacy and potential side 
effects limit its long-term application. Therefore, from a clinical 
standpoint, PRP offers a more effective treatment option for 
specific patient populations, such as those who do not respond 
well to CS treatment, despite the higher initial cost.

Limitations of this study: The follow-up duration of the 
included studies in this meta-analysis was relatively short. Only 
one study evaluated the VAS scores for knee joint at 9-month 
follow-up, and only one study assessed the WOMAC total 
scores at 12-month follow-up. The studies included in this 
meta-analysis lacked detailed reporting on the composition, 
platelet concentration, and white blood cell count of PRP. 
The included studies exhibited variations in the preparation 
methods, processes, and injection dosages. Different types and 
dosages of corticosteroid also varied among the studies. These 
factors contribute to certain biases in the results of individual 
studies and exacerbate the heterogeneity of the meta-analysis 
results. Some outcome measures among the included studies 
exhibited high heterogeneity, and we did not thoroughly 
explore the factors contributing to this heterogeneity. This may 
introduce a certain degree of bias into the analysis results. Some 
conclusions are based on 1 or 2 studies. For example, we only 
included 2 studies evaluating WOMAC stiffness scores at the 
1-month follow-up, which may lead to type II statistical errors.
Conclusion.

Recent findings indicate that intra-articular injections of 
PRP yield superior results in alleviating pain and enhancing 
functionality in individuals with knee osteoarthritis, as opposed 
to CS injections. During short-term follow-up, no significant 
difference was observed between knee injections of PRP and 
CS. However, the benefits of PRP injections primarily become 
apparent in the medium to long-term management of clinical 
symptoms, including pain relief, enhancing patients' quality of 
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life, increasing activities of daily living, and improving sports 
capabilities.
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