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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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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.
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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
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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 1> and Q statistics were employed.
Based on I?* values, heterogeneity was categorized as low
(25%), moderate (50%), or high (75%). A fixed-effects model
was employed when the I? value was below 50%; otherwise,
a random-effects model was utilized. In cases of substantial
heterogeneity (1> 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 t0 -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).



Table 1. The study characteristics of the included studies.

Follow-
Author Year Country Stu.d y Outcome Cmfl- Mean Nu.m.ber up Dose Leukocyte Location
design parison age+SD of joints . Content
period
5 mL
+
— Randomized PRP 59.13£7.03 24 6 months PRP e
al & 2016 |Iran controlled  |(D®) 1 mL rich PIzP Knee
’ trial CS 61.13+6.7 24 6 months (40mg)
metryprednisolone
Randomized PRP  65.56+8.6 35 6 months - ML
Jubert et . andomize ’ ) PRP leukocyte-
al 2017 Spain  |controlled (D) 2 mL oor PRP Knee
: trial cs 68+£7.17 30 6 months - ™ P
betamethasone
5 mL
912+13.
Randomized PRP 50.912+13.07 52 6 months PRP N
Khan etal. 2018 |Pakistan controlled (1)(2) I mL rich PI?P Knee
trial CS 52.089+12.1 51 6 months (40 mg)
triamcinolone
. 5SmL
Randomized PRP 59.09+7.79 (36 6 months PRP leukoevt
Nabi etal. 2018 Iran controlled  (D(3) 40 r?:lh (I)’(E/Pe- Knee
trial cs 58.55+£8.79 36 6 months 8
Triamcinolone
. PRP 54.45+4.54 40 3 months NA
Randomized 2 mL leukocyte-
Phul etal. |2018 | Pakist trolled . Kn
uleta i e © cs 57.65+10.36 40 3 months (40 mg) rich PRP -
Triamcinolone
Giivendi Randomized PRP 60.4+1.7 19 6 months NA leukocyte
etal. 2018 Turkey  controlled (D@ 62.8+1.7 19 6 months | ™8 rich pRP  <nee
trial betamethasone
H " Randomized PRP 545+1.2 40 rlnzonths NA leukoovt
aluang ® 2019 China controlled ) 12 e(;lorol(’:}y{;- Knee
: trial cs 543+14 40 I mL P
months
Elksnins- . PRP  664+84 20 12 § mL
Fin . Latvi Randomized months PRP leukoevt
ot a?gejevs 2020 ™' controlled @® 12 1 mL r?:h (l))clgpe_ Knee
’ trial CS 70.2+£9.2 20 (40 mg)
months . .
Triamcinolone
RIE=N
Nunes- Brazil Randomized PRP 65.8+6.1 34 52 weeks IZ\L;;L leukocyte-
T hio 2022 trolled ich PRP  Kn
amasiio controlled D@ g 67.6+ 74 33 52 weeks (40 mg) ne e
et al. trial . .
Triamcinolone
PRP 63897 31 26 weeks f,};nPL
Pretorius Randomized 2 mL leukocvte-
etal. 2022 TIreland controlled (D@ 81(1)1 ri(lzlh ng Knee
trial cs 63897 31 26 weeks (808
methylpredniso-
lone
Randomized 5 ml
PRP 64.15+8.02 25 6 th -
Freire et al. 2020 Brazil  controlled |(2) MOntS prp 1?;111( (I))c}gllt)e Knee
trial CS 6021 +£592 25 6 months 2.5 mL
3mL
PRP 4.11+09. 4 th
Randomized > 9-56 48 9 months PRP leukocyte-
Arora et al. 2023 India controlled (D@ 80 mg poor Knee
trial CS 5454 +£8.19 48 9 months methylpredniso- PRP
lone

NA not available; OVisual Analogue Scale (VAS), @MecMaster Universities Osteoarthritis Index (WOMAC), ® Osteoarthritis Outcome Score
(KOOS).
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Figure 1. Literature screening flowchart.
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Figure 2. Risk of bias graph.



PRP Corticosteroid Mean Difference Mean Difference

__Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI

1.1.1 1-month VAS

Pretorius et al. 2022 545 297 31 4.97 3.13 31 8.9% 0.48 [-1.04, 2.00]

Nunes-Tamashio et al. 2022 3.8 26 34 21 24 33 12.2% 1.70 [0.50, 2.90]

Nabi et al. 2018 4.9 1.04 36 542 1.22 36 24.3% -0.52 [-1.04, 0.00] — |

Jubert et al. 2017 3.58 2.46 35 3.16 2.21 30 13.1% 0.42[-0.72, 1.56] — 1 =

Elksnins-Finogejevs et al. 2020 23 1.8 20 25 1.5 20 14.6% -0.20 [-1.23, 0.83] - 1

Arora et al. 2023 6.72 0.86 48 6.68 1.14 48 26.8% 0.04 [-0.36, 0.44] —E—

Subtotal (95% CI) 204 198 100.0% 0.16 [-0.37, 0.70] -

Heterogeneity: Tau? = 0.24; Chi? = 12.62, df = 5 (P = 0.03); I? = 60%

Test for overall effect: Z = 0.59 (P = 0.56)

1.1.2 3-months VAS

Pretorius et al.(3 month VAS) 4.93 2.96 31 4.86 3.2 31 6.4% 0.07 [-1.46, 1.60]

Phul et al. 2018 4.83 0.87 40 5.73 0.78 40 23.4% -0.90 [-1.26, -0.54] 8

Nunes-Tamashio et al. 2022 552 0.81 48 5.71 117 48 22.5% -0.19 [-0.59, 0.21] ==

Nabi et al. 2018 3.69 0.88 36 4.24 1 36 21.8% -0.55 [-0.99, -0.11] ==

Jubert et al. 2017 3.33 2.25 35 4.1 2.69 30 8.9% -0.77 [-1.99, 0.45] I

Elksnins-Finogejevs et al. 2020 1.4 1.2 20 3.6 2.4 20 10.6% -2.20 [-3.26, -1.14] - %

Arora et al. 2023 4.93 2.96 31 4.86 3.2 31 6.4% 0.07 [-1.46, 1.60]

Subtotal (95% CI) 241 236 100.0% -0.67 [-1.11, -0.23] -

Heterogeneity: Tau? = 0.18; Chi*? = 16.93, df =6 (P = 0.010); I? = 65%

Test for overall effect: Z = 2.97 (P = 0.003)

1.1.3 6-months VAS

Pretorius et al. 2022 6.17 2.53 31 597 2.66 31 11.2% 0.20 [-1.09, 1.49] -

Nabi et al. 2018 3.45 0.86 36 4.81 1.4 36 13.3% -1.86 [-1.90, -0.82] e

Khan et al. 2018 1.7 1.18 52 1.22 1.2 51 13.4% 0.48 [0.02, 0.94] [ =

Jubert et al. 2017 3.82 248 35 4.63 298 30 11.1% -0.81 [-2.16, 0.54] - = |

Guvendi et al. 2018 25 0.9 19 57 0.9 19 13.2% -3.20 [-3.77, -2.63]

Forogh et al. 2016 4.46 1.56 24 725 1.62 24 12.4% -2.79 [-3.69, -1.89] ——

Elksnins$-Finogejevs et al. 2020 1.6 1.9 20 4 1.6 20 11.9% -2.40[-3.49,-1.31] — =

Arora et al. 2023 5.28 0.96 48 6.27 1.28 48 13.4% -0.99 [-1.44, -0.54] S

Subtotal (95% CI) 265 259 100.0%  -1.37 [-2.37, -0.37] i

Heterogeneity: Tau? = 1.88; Chi? = 120.85, df = 7 (P < 0.00001); I> = 94%

Test for overall effect: Z = 2.69 (P = 0.007)

1.1.4 9-months VAS

Arora et al. 2023 591 117 48 7.24 111 48 100.0%  -1.33 [-1.79, -0.87] t

Subtotal (95% CI) 48 48 100.0% -1.33 [-1.79, -0.87]

Heterogeneity: Not applicable

Test for overall effect: Z = 5.71 (P < 0.00001)

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

PRP Corticosteroid
Study or Subgroup Mean SD Total Mean SD_Total
3.1.2 3-months WOMAC pain score
Nunes-Tamashio et al. 2022 424 3.35 34 409 3.75 33
Pretorius et al. 2022 9.83 5.66 31 917 5.83 31
Subtotal (95% CI) 65 64
Heterogeneity: Tau® = 0.00; Chi* = 0.09, df =1 (P = 0.76); I = 0%
Test for overall effect: Z = 0.38 (P = 0.70)

3.1.3 6-months WOMAC pain score

Giivendi et al. 2018 49 15 19 98 15 19
Khan et al. 2018 326 397 52 434 225 51
Pretorius et al. 2022 109 555 31 10.83 527 31
Subtotal (95% Cl) 102 101

Heterogeneity: Tau? = 6.96; Chi* = 29.03, df = 2 (P < 0.00001); I> = 93%
Test for overall effect: Z=1.32 (P =0.19)

Weight

73.8%
26.2%
100.0%

35.8%
35.0%
29.1%
100.0%

Mean Difference
IV, Random, 95% CI

2 -1 0 1 2
Favours [PRP] Favours [Corticosteroid]

Mean Difference
IV, Random, 95% CI

0.15 [-1.55, 1.85]
0.66 [-2.20, 3.52]
0.28 [-1.18, 1.75]

-4.90 [-5.85, -3.95]
-1.08 [-2.32, 0.16]

0.07 [-2.62, 2.76]
-2.11 [-5.26, 1.03]

— =
—
L
s ——

-4 -2 0 2 4
Favours [PRP] Favours [Corticosteroid]

Figure 4. Forest plot of WOMAC pain scores in different months.

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).
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For WOMAC

stiffness

scores,

PRP group in 1-month (Figure 5).

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% CIL: -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
SD_Total Mean

Corticosteroid
Study or Subgroup Mean
4.1.1 1-month WOMAC stiffness score

Nunes-Tamashio et al. 2022 218 1.78 34 115 1.37 33
Pretorius et al. 2022 3.93 2.41 31 348 231 31
Subtotal (95% CI) 65 64
Heterogeneity: Tau? = 0.00; Chi* = 0.66, df =1 (P = 0.42); I? = 0%

Test for overall effect: Z = 2.64 (P = 0.008)

4.1.2 3-months WOMAC stiffness score

Nunes-Tamashio et al. 2022 141 1.6 34 112 134 33
Pretorius et al. 2022 4.24 265 31 431 252 31
Subtotal (95% CI) 65 64
Heterogeneity: Tau? = 0.00; Chi?=0.23, df =1 (P = 0.63); I?= 0%

Test for overall effect: Z = 0.65 (P = 0.51)

4.1.3 6-months WOMAC stiffness score

Guvendi et al. 2018 16 0.7 19 35 07 19
Khan et al. 2018 1.6 1.54 52 1.32 1.55 51
Pretorius et al. 2022 5.07 2.16 31 514 23 31
Subtotal (95% CI) 102 101

Heterogeneity: Tau? = 1.87; Chi? = 36.05, df = 2 (P < 0.00001); I> = 94%
Test for overall effect: Z = 0.72 (P = 0.47)

SD Total Weight

70.5%
29.5%
100.0%

76.9%
23.1%
100.0%

35.0%
34.3%
30.7%
100.0%

Mean Difference
1V, Random, 95% ClI

1.03[0.27, 1.79] ——
0.45[-0.73, 1.63] =

Mean Difference
1V, Random, 95% ClI

0.86 [0.22, 1.50] —~——
0.29 [-0.42, 1.00] —
-0.07 [-1.36, 1.22] =
0.21 [-0.41, 0.83] e o
1.90[2.35,-1.45] — @ —
.
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-0.59 [-2.20, 1.02]

-2 -1 0 1 2
Favours [PRP] Favours [Corticosteroid]

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

PRP Corticosteroid
Study or Subgroup Mean SD Total Mean
5.1.1 1-month WOMAC physical function score

Nunes-Tamashio et al. 2022 20 111 34 131 106 33 77.5%
Pretorius et al. 2022 34.03 20.81 31 33.03 19.43 31 225%
Subtotal (95% CI) 65 64 100.0%
Heterogeneity: Tau® = 0.82; Chi* = 1.05, df =1 (P = 0.31); I’ = 5%

Test for overall effect: Z = 2.26 (P = 0.02)

5.1.2 3-months WOMAC physical function score

Nunes-Tamashio et al. 2022 135 105 34 121 103 33 793%
Pretorius et al. 2022 34.17 19.21 31 34.66 19.91 31 20.7%
Subtotal (95% CI) 65 64 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 0.11,df =1 (P = 0.73); I?= 0%

Test for overall effect: Z = 0.45 (P = 0.66)

5.1.3 6-months WOMAC physical function score

Gilvendi et al. 2018 14.3 4.1 19 274 3.8 19 357%
Khan et al. 2018 8.58 5.88 52 6.94 7.16 51 35.7%
Pretorius et al. 2022 34.03 20.81 31 33.03 19.43 31 28.7%
Subtotal (95% Cl) 102 101 100.0%

Heterogeneity: Tau? = 99.02; Chi? = 67.25, df = 2 (P < 0.00001); I = 97%
Test for overall effect: Z = 0.63 (P = 0.53)

SD_Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

6.90 [1.70, 12.10] ——
1.00 [-9.02, 11.02] —
5.57 [0.74, 10.40] -

1.40 [-3.58, 6.38]
-0.49 [-10.23, 9.25]
1.01 [-3.43, 5.44]

-13.10 [-15.61, -10.59]
1.64[-0.89, 4.17] T

1.00 [-9.02, 11.02] ————
-3.80 [15.54, 7.94] e ———
20 10 0 10 20

Favours [PRP] Favours [Corticosteroid]

Figure 6. Forest plot of WOMAC physical function scores in different months.

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
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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 painreliefscores, considering the low heterogeneity,



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.

PRP Corticosteroid

6.1.1 1-month WOMAC total score

Mean Difference

Study or Subgroup _Mean SD Total Mean SD_Total Weight 1V, Random, 95% ClI

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:

Mean Difference
1V, Random, 95% CI

Arora et al. 2023 35.38 12.15 48 51.54 11.58 48 38.2% -16.16[-20.91, -11.41] —

Freire et al. 2020 21.74 233 25 299 427 25 44.1% -8.16 [-10.07, -6.25] -
Pretorius et al. 2022  47.41 28.37 31 4524 26.18 31 17.7% 2.17 [-11.42, 15.76]

Subtotal (95% CI) 104 104 100.0%  -9.39 [-16.70, -2.08] el
Heterogeneity: Tau? = 30.56; Chi* = 12.07, df = 2 (P = 0.002); I> = 83%

Test for overall effect: Z = 2.52 (P = 0.01)

6.1.2 3-months WOMAC total score

Arora et al. 2023 30.76 11.56 48 52.22 11.87 48 35.0% -21.46[-26.15, -16.77] —

Huang et al. 2019 2515 524 40 24.78 4.55 40 35.8% 0.37 [-1.78, 2.52] E
Pretorius et al. 2022  48.24 26.71 31 48.14 27.83 31 29.2% 0.10 [-13.48, 13.68]

Subtotal (95% CI) 119 119 100.0% -7.35 [-24.27, 9.57]

Heterogeneity: Tau? = 207.16; Chi? = 69.09, df = 2 (P < 0.00001); 1> = 97%
Test for overall effect: Z = 0.85 (P = 0.39)

6.1.3 6-months WOMAC total score

Arora et al. 2023 48.76 12.05 48 5551 11.6 48 20.8%
Freire et al. 2020 32.62 3.88 25 4737 3.89 25 23.1%
Gilivendi et al. 2018 246 71 19 404 5.6 19 215%
Huang et al. 2019 2114 517 40 25 465 40 23.1%
Pretorius et al. 2022  56.03 26.4 31 56.9 25.63 31 11.5%

Subtotal (95% CI) 163 163 100.0%
Heterogeneity: Tau? = 41.37; Chi? = 61.26, df = 4 (P < 0.00001); I> = 93%
Test for overall effect: Z = 2.93 (P = 0.003)

6.1.4 9-months WOMALC total score

Arora et al. 2023 5239 13.03 48 59.85 11 48 47.6%
Huang et al. 2019 161 722 40 3218 6.88 40 52.4%
Subtotal (95% CI) 88 88 100.0%

Heterogeneity: Tau? = 32.88; Chi? = 8.70, df = 1 (P = 0.003); I> = 89%
Test for overall effect: Z = 2.78 (P = 0.005)

6.1.5 12-months WOMAC total score

Huang et al. 2019 16.1  7.22 40 32.18
Subtotal (95% CI) 40
Heterogeneity: Not applicable

Test for overall effect: Z = 10.20 (P < 0.00001)

6.88 40 100.0%

40 100.0%

-6.75 [-11.48, -2.02] —
-14.75 [-16.90, -12.60] .-
-15.80 [-19.87, -11.73] ——

-3.86 [-6.01, -1.71] =
-0.87 [-13.82, 12.08] .
-9.20 [-15.34, -3.05] =
-7.46 [-12.28, -2.64] —

-16.08 [-19.17, -12.99] ——
-11.98 [-20.41, -3.54]
-16.08 [-19.17, -12.99] t
-16.08 [-19.17, -12.99]
20 -10 0 10 20

Favours [PRP] Favours [Corticosteroid]

Figure 7. Forest plot of WOMAC total scores in different months.
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PRP Corticosteroid

Mean Difference

Mean Difference

Study or Subgroup _Mean SD_Total Mean SD_Total Weight 1V, Fixed, 95% Cl 1V, Fixed, 95% Cl
8.1.1 1-month KOOS pain relief score
Jubert et al. 2017 48.28 21.61 35 5421 24.94 30 17.0% -5.93[-17.37,5.51] .
Nabi et al. 2018 521 9.16 36 50.16 12.95 36 83.0% 1.94 [-3.24, 7.12] _'._
Subtotal (95% CI) 7 66 100.0% 0.60 [-4.12, 5.32] ‘
Heterogeneity: Chi? = 1.51, df =1 (P = 0.22); 1= 34%
Test for overall effect: Z = 0.25 (P = 0.80)
8.1.2 3-months KOOS pain relief score
Jubert et al. 2017 55.63 23.71 35 55.14 21.06 30 13.7% 0.49[-10.40, 11.38]
Nabi et al. 2018 67.84 8.7 36 60.62 10.01 36 86.3% 7.22[2.89, 11.55] 1
Subtotal (95% CI) 71 66 100.0%  6.30[2.27, 10.32]
Heterogeneity: Chiz = 1.27, df =1 (P = 0.26); 1= 21%
Test for overall effect: Z = 3.07 (P = 0.002)
8.1.3 6-months KOOS pain relief score
Forogh et al. 2016 78 105 24 544 204 24 18.1% 23.60[14.42, 32.78] — =
Nabi et al. 2018 7163 7.4 36 5465 1112 36 81.9% 16.98[12.67, 21.29] —l—
Subtotal (95% CI) 60 60 100.0% 18.18 [14.27, 22.08] N
Heterogeneity: Chi? = 1.64, df = 1 (P = 0.20); I? = 39%
Test for overall effect: Z=9.13 (P < 0.00001)
-20 -10 0 10 20

Favours [PRP] Favours [Corticosteroid]

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

PRP Corticosteroid

Study or Subgroup _Mean SD Total Mean SD_Total Weight IV, Random, 95% Cl

9.1.1 1-month KOOS symptoms relief score

Jubert et al. 2017 50.17 11.19 35 5217 14.22 30 47.4%
Nabi et al. 2018 54.43 12.07 36 50.84 12.95 36 52.6%
Subtotal (95% CI) 71 66 100.0%

Heterogeneity: Tau? = 6.11; Chi* = 1.64, df = 1 (P = 0.20); I = 39%
Test for overall effect: Z = 0.34 (P = 0.74)

9.1.2 3-months KOOS symptoms relief score

Jubert et al. 2017 53.49 14.06 35 553 15.31 30 45.8%
Nabi et al. 2018 67.74 7.54 36 59.34 10.62 36 54.2%
Subtotal (95% CI) 71 66 100.0%

Heterogeneity: Tau? = 43.04; Chi? = 5.74, df = 1 (P = 0.02); I? = 83%
Test for overall effect: Z = 0.73 (P = 0.46)

9.1.3 6-months KOOS symptoms relief score

Forogh et al. 2016 78.1 8 24 583 164 24 32.1%
Jubert et al. 2017 50.92 12.81 35 54.86 12.08 30 33.1%
Nabi et al. 2018 70.34 6.71 36 5525 8.58 36 34.8%
Subtotal (95% CI) 95 90 100.0%

Heterogeneity: Tau? = 124.88; Chi? = 33.82, df = 2 (P < 0.00001); I? = 94%
Test for overall effect: Z = 1.54 (P = 0.12)

Mean Difference Mean Difference

IV, Random, 95% CI
-2.00 [-8.30, 4.30] ——
3.59 [-2.19, 9.37] N
0.94 [-4.53, 6.41] N
-1.81 [-9.00, 5.38] ——
8.40 [4.15, 12.65] —i—
3.72 [-6.25, 13.69] ———
19.80 [12.50, 27.10] —
-3.94 [-10.00, 2.12] —
15.00 [11.53, 18.65] ——
10.30 [-2.79, 23.38] e
20 10 0 10 20

Favours [PRP] Favours [Corticosteroid]

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
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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).



PRP Corticosteroid

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
10.1.1 1-month KOOS ADL score

Jubert et al. 2017 48.86 21.39 35 519 23.86 30 6.4% -3.04 [-14.14, 8.06]

Nabi et al. 2018 52.09 6.22 36 505 6.38 36 93.6% 1.59 [-1.32, 4.50] t
Subtotal (95% CI) 71 66 100.0% 1.29 [-1.52, 4.11]

Heterogeneity: Chi>=0.63, df = 1 (P = 0.43); I>= 0%

Test for overall effect: Z=0.90 (P = 0.37)

10.1.2 3-months KOOS ADL score

Jubert et al. 2017 55.21 26.02 35 52.32 20.05 30 71%  2.89[-8.33, 14.11]

Nabi et al. 2018 62.47 6.74 36 5445 6.72 36 92.9% 8.02 [4.91, 11.13] 1
Subtotal (95% CI) 71 66 100.0%  7.65[4.66, 10.65]

Heterogeneity: Chi? = 0.75, df = 1 (P = 0.39); I? = 0%

Test for overall effect: Z =5.01 (P < 0.00001)

10.1.3 6-months KOOS ADL score

Forogh et al. 2016 74.9 15 24 629 191 24 8.9% 12.00[2.28, 21.72] =
Jubert et al. 2017 56.14 21.7 35 46.75 249 30 6.4%  9.39[-2.06, 20.84]

Nabi et al. 2018 65.99 6.78 36 47.44 6.84 36 84.7% 18.55[15.40, 21.70] t
Subtotal (95% CI) 95 90 100.0% 17.38 [14.49, 20.28]

Heterogeneity: Chi? = 3.58, df = 2 (P = 0.17); I? = 44%
Test for overall effect: Z=11.77 (P < 0.00001)

-20
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Figure 10. Forest plot of KOOS scores for activities of daily living in different months.

PRP Corticosteroid

Mean Difference

Mean Difference

St r rou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
7.1.1 1-month KOOS sport score
Jubert et al. 2017 18.75 21.84 35 29.61 24.36 30 38.8% -10.86[-22.19, 0.47] I B |
Nabi et al. 2018 20.6 6.34 36 19.7 6.95 36 61.2% 0.90 [-2.17, 3.97] =
Subtotal (95% Cl) 7 66 100.0% -3.66 [-14.90, 7.57]
Heterogeneity: Tau? = 51.22; Chi> = 3.86, df = 1 (P = 0.05); I = 74%
Test for overall effect: Z = 0.64 (P = 0.52)
7.1.2 3-months KOOS sport score
Jubert et al. 2017 24.72 25.54 35 2519 231 30 17.4% -0.47 [-12.30, 11.36] s
Nabi et al. 2018 31.36 5.62 36 2455 595 36 82.6% 6.81[4.14, 9.48] ‘.’
Subtotal (95% Cl) 71 66 100.0%  5.54[0.14, 10.95] .
Heterogeneity: Tau? = 7.36; Chi? = 1.38, df = 1 (P = 0.24); I = 28%
Test for overall effect: Z=2.01 (P = 0.04)
7.1.3 6-months KOOS sport score
Forogh et al. 2016 1.3 8 24 116 104 24 353% -0.30 [-5.55, 4.95] — &
Jubert et al. 2017 25.78 24.23 35 2292 222 30 27.1% 2.86 [-8.43, 14.15] S N
Nabi et al. 2018 33.03 6.48 36 19.41 5.87 36 37.6% 13.62[10.76, 16.48] -
Subtotal (95% Cl) 95 90 100.0%  5.79 [-4.97, 16.55] e —
Heterogeneity: Tau? = 78.09; Chi? = 22.49, df = 2 (P < 0.0001); I? = 91%
Test for overall effect: Z=1.05 (P = 0.29)

-20 -10 0 10 20
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Figure 11. Forest plot of KOOS sports scores in different months.

177

Favours [Corticosteroid]



PRP
Study or Subgrou Mean SD Total Mean
11.1.1 1-month KOOS QoL score

Jubert et al. 2017 2561 1759 35 2965 219
Nabi et al. 2018 2613 1194 36 25 14.83
Subtotal (95% CI) 71

Heterogeneity: Chi? = 0.77, df =1 (P = 0.38); I>=0%
Test for overall effect: Z = 0.14 (P = 0.89)

11.1.2 3-months KOOS QoL score
Jubert et al. 2017 33.52 2493
Nabi et al. 2018 34.84 10.36 36 2849 11.93
Subtotal (95% CI) 7

Heterogeneity: Chi? = 0.24, df =1 (P = 0.63); 12 = 0%

Test for overall effect: Z = 2.96 (P = 0.003)

35 2435 16.31

11.1.3 6-months KOOS QoL score

Forogh et al. 2016 305 153 24 174 11
Jubert et al. 2017 33.96 23.37 35 23.92 2373
Nabi et al. 2018 36.36 9.3 36 26.1 11.66
Subtotal (95% CI) 95

Heterogeneity: Chi? = 0.41, df =2 (P = 0.81); I?=0%
Test for overall effect: Z=5.58 (P < 0.00001)

Corticosteroid
SD Total Weight

Mean Difference

1V, Fixed, 95% CI

Mean Difference
1V, Fixed, 95% CI

30 28.9% -4.04[-13.81,5.73] —a—1
36 711%  1.13[-5.09, 7.35] ;F
66 100.0% -0.36 [-5.61, 4.88]
30 20.7% 9.17 [-0.94, 19.28] -
36 79.3%  6.35[1.19, 11.51] ——
66 100.0% 6.93 [2.34, 11.53] .
24 26.1% 13.10 [5.56, 20.64] —_—
30 11.3% 10.04 [-1.45, 21.53]
36 62.6% 10.26[5.39, 15.13] —i—
90 100.0% 10.98 [7.12, 14.83] -
20 10 0 10 20

Favours [PRP] Favours [Corticosteroid]

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

PRP Corticosteroid Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random. 95% Cl IV, Random, 95% Cl
121.1 LP-PRP
Arora et al.2023(1 month VAS) 6.72 086 48 6.68 114 48 17.5% 0.04 [-0.36, 0.44] ==
Arora et al.2023(3 month VAS) 493 296 31 48 32 31 6.9% 0.07 [-1.46, 1.60] —
Arora et al.2023(6 month VAS) 528 096 48 6.27 128 48 17.0% -0.99[-1.44,-0.54] -
Arora et al.2023(9 month VAS) 591 117 48 724 111 48 17.0% -1.33[-1.79,-0.87] i
Huang et al. 2019 198 143 40 226 1.7 40 14.4% -0.28 [-0.97, 0.41] [
Jubert et al.(1 month VAS) 358 246 35 316 221 30 9.8% 0.42[-0.72, 1.56] i
Jubert et al.(3 months VAS) 333 225 35 41 269 30 9.1% -0.77 [-1.99, 0.45] R
Jubert et al.(6 months VAS) 382 248 35 463 298 30 8.1% -0.81[-2.16, 0.54] = I
Subtotal (95% ClI) 320 305 100.0%  -0.52[-1.02, -0.02] A 4
Heterogeneity: Tau? = 0.33; Chi? = 27.16, df =7 (P = 0.0003); I* = 74%
Test for overall effect: Z =2.03 (P = 0.04)
12.1.2 LR-PRP
Elksnins-Finogejevs et al.(1 month VAS) 23 18 20 25 15 20 6.5% -0.20 [-1.23, 0.83] i
Elksnins-Finogejevs et al.(3 months VAS) 14 12 20 36 21 20 64% -220[-3.26,-1.14] -
Elksnins-Finogejevs et al.(6 months VAS) 16 19 20 4 16 20 64% -240[-3.49,-1.31] - =
Forogh et al.(6 months VAS) 446 156 24 725 162 24 6.7% -2.79[-3.69,-1.89) = =
Guvendi et al.(6 months VAS) 57 09 19 25 09 19 7.1% 3.20[2.63, 3.77] —
Khan et al. 2018 1705 118 52 122 12 51 73% 0.49[0.03, 0.94] ER
Nabi et al.(1 month VAS) 49 104 36 542 122 36 7.2% -0.52 [-1.04, 0.00] T
Nabi et al.(3 months VAS) 369 088 36 4.24 136 7.3% -0.55[-0.99,-0.11] 2
Nabi et al.(6 months VAS) 345 086 36 481 14 36 72% -1.36[-1.90,-0.82] S
Nunes-Tamashio et al.(1 month VAS) 38 26 34 21 24 33 62% 1.70[0.50, 2.90] -
Nunes-Tamashio et al.(3 months VAS) 552 0.81 48 571 117 48 17.3% -0.19[-0.59, 0.21] ==
Phul et al.(3 months VAS) 483 087 40 573 078 40 7.4%  -0.90[-1.26,-0.54] -
Pretorius et al.(1 month VAS) 545 297 31 497 313 31  56% 0.48 [-1.04, 2.00] =
Pretorius et al.(3 month VAS) 493 296 31 48 32 31 55% 0.07 [-1.46, 1.60] -1
Pretorius et al.(6 month VAS) 6.17 253 31 597 266 31 6.0% 0.20 [-1.09, 1.49] e
Subtotal (95% Cl) 478 476 100.0%  -0.34[-1.05, 0.37] -
Heterogeneity: Tau? = 1.74; Chi? = 251.24, df = 14 (P < 0.00001); I>= 94%
Test for overall effect: Z = 0.93 (P = 0.35)

-4 -2 0 2

4
Favours [PRP] Favours [Corticosteroid]

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
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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,



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
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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



life, increasing activities of daily living, and improving sports
capabilities.
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