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Comparative Efficacy of Leukocyte-Poor Platelet-Rich Plasma,
Leukocyte-Rich Platelet-Rich Plasma, Injectable Platelet-Rich Fibrin,
and Corticosteroid Injections in Kellgren-Lawrence Grade 2-3 Knee

Osteoarthritis: A Prospective Comparative Study

Anandanarayan Muruganandaml, K C Mohan', Parimalam Muruganandamz, K Praveen’, Naveen
Jeyaraman"’, Madhan Jeyaraman**

Learning Point of the Article:
Injectable platelet-rich fibrin (iPRF) provided the most durable pain and functional improvement over 12 months in KL grade 2-3 knee
osteoarthritis, outperforming corticosteroids and showing comparable or superior efficacy to PRP, though without evidence yet of disease-
modifying effects.

Introduction: The use of biologic and pharmacologic intra-articular injections for knee osteoarthritis (OA) is common for symptomatic OA,
but the long-term efficacy of platelet-based therapies compared with corticosteroid injections is still controversial. Leukocyte-poor platelet-rich
plasma (LP-PRP), leukocyte-rich platelet-rich plasma (LR-PRP), injectable platelet-rich fibrin (iPRF), and intra-articular corticosteroids were
not differentin their clinical efficacy in treating knee OA with Kellgren-Lawrence (KL) Grade 2-3.

Materials and Methods: A prospective, single-center, parallel-group, comparative study with 100 patients with knee OA (Grade 2-3) who were
randomly divided into 4 groups of 25 patients and received a single intra-articularinjection of either LP-PRP, LR-PRP, iPRF, or corticosteroid. At
baseline and 1, 3, 6, and 12 months, Visual Analog Scale (VAS) and Western Ontario and McMaster Universities OA Index (WOMAC) scores
were obtained. Groups 1-4had 2, 3, 1,and 4losses to follow-up, respectively.

Results: VAS and WOMAC scores were significantly improved in all groups at 1 month. The initial relief was the most rapid with corticosteroid,
but this effect reduced within 3 months and reverted to baseline at 12 months. The treatment effect of LP-PRP and LR-PRP was similar and was
seen to last up to 12 months. iPRF showed the lowest improvement time, but the highest and longest sustained relief from pain at 6 and 12
months, with 56% VAS and 58% WOMAC reductions from baseline at 12 months.

Conclusion: In KL Grade 2-3 knee OA, platelet-based biologics, particularly iPRF, were associated with a more sustained clinical benefit than
corticosteroids over 12 months, although this single-center study without a placebo control and with modest per-group sample sizes cannot

establish a disease-modifying effect.
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Introduction

Osteoarthritis (OA) of the knee is the most common arthritis
worldwide and is a major contributor to morbidity due to knee
pain in adults aged 45 years and older [1]. According to the
Global Burden of Disease Study, hip and knee OA impacts more
than 250 million people worldwide, with most of the disease
burden being for knee OA [2]. It is defined by progressive
articular cartilage degeneration, subchondral remodeling,
osteophyte formation, and low-grade synovial inflammation
that collectively result in pain, stiffness, and functional decline
[3]. The Kellgren-Lawrence (KL) system is used to grade
radiographic severity, with Grades 2 and 3 defined as definite to
moderate joint space narrowing and osteophytosis, for which
intra-articular therapy is most commonly indicated prior to
arthroplasty asatreatment option [4].

Intra-articular corticosteroid (IACR) injection has been a staple
of conservative therapy for many years. Corticosteroids such as
triamcinolone acetonide are potent anti-inflammatory agents of
synovial inflammation and pro-inflammatory cytokines, and
induce rapid but short-lived analgesia. Randomized evidence
hasraised concerns about accelerated cartilage volume loss with
repeated use of corticosteroids, and no sustained benefit
beyond 3 months [5,6]. This has led to an interest in the use of
autologous biologic alternatives with potentially disease-
modifying effects.

Platelet-rich plasma (PRP) is an autologous blood preparation
with a supraphysiologic platelet concentration that serves as a
source of growth factors such as platelet-derived growth factor
(PDGEF), transforming growth factor-beta (TGF-p), and
vascular endothelial growth factor (VEGF), which can
modulate the metabolism of chondrocytes and suppress
catabolic cytokines, including interleukin-1 beta (IL-1f) and
tumor necrosis factor-alpha (TNF-a) [ 7]. Based on the amount
of leukocytes present, PRP formulations can be broadly
divided into leukocyte-rich PRP (LR-PRP) and
leukocyte-poor PRP (LP-PRP), and it is important to
note that PRP contains both growth factors and pro-
inflammatory mediators that can be released by the
leukocytes, which is a distinction of mechanistic and
clinical significance. Meta-analyses of these preparations
show similar effectiveness, with LR-PRP having a greater

VAS score (0-10)

rate of post-injection inflammatory reactions [8,9].

Injectable platelet-rich fibrin (iPRF) is a second-
generation, anticoagulant-free PRP produced through

low-speed centrifugation, resulting in a fibrin matrix that

product. It could lead to longer-lasting clinical effects, although
there are limited clinical comparison studies with conventional
PRP formulations and with corticosteroids in the treatment of
knee OA[10,11].

Although the use of these types of biologic injections is
increasing, there are very few prospective studies that compare
more than two of the agents at a single time and even fewer
studies that compare all four within one cohort. In current
Osteoarthritis Research Society International/European
Alliance of Associations for Rheumatology guidelines, intra-
articular treatments have been mentioned as possible add-on
therapies within a multilayered framework of non-
pharmacological and pharmacological interventions, but have
not been fully compared and ranked by the biologic subtypes
[12,13,14]. In addition, standardization of PRP reporting, such
as the inclusion of platelet count, leukocyte count, and
preparation method, has been called for to enable meaningful
comparison between studies, as there is significant
heterogeneity in the published studies, which may be due to
variation in preparation protocols [ 15,16,17].

Therefore, this study was designed to prospectively compare
the clinical efficacy (as assessed through Visual Analog Scale
[VAS] and Western Ontario and McMaster Universities OA
Index [WOMAC] scores at 12-month follow-up) of LP-PRP,
LR-PRP, iPRF, and corticosteroid injection in patients with KL
Grade 2-3 knee OA and to clarify the relative short-term and
long-term therapeutic profiles, and to guide evidence-based
treatment choice in daily orthopedic practice.

Materials and Methods

A prospective, single-center, parallel-group comparative clinical
study was conducted in the Department of Orthopaedics after
approval by the Institutional Ethics Committee (IEC No. Dr.

9 Mean VAS pain score over 12-month follow-up
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opposed to abolus effect. This scaffold-based delivery has Figure 1: Mean Visual Analog Scale pain score trajectory over 12-month follow-up
been suggested to increase the local bioactivity of the acrossthefourtreatmentgroups.
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Mean WOMAC total score over 12-month follow-up

protocol, in which LP-PRP was prepared without

ol —5 Lp-PRP buffy-coatleukocytes, whereas LR-PRP was prepared
i b with buffy-coat leukocytes. The platelet

604 ~§- Corticostergid ~ concentration in the final product was aimed at 4-6
550‘ times the baseline whole-blood platelet
° concentration, in line with PAW classification quality
184 40 4 standards. For iPRF, 20 mL of blood was collected
8 20 into plain tubes without additives and spun for 8 min
E at low speed (700 rpm, or about 60 g), and the liquid
2 204 fibrin-platelet concentrate was drawn off from the top
1ol layer of plasma and injected, following the protocol of

Choukroun.
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Fallow:up (months) Injectiontechnique

Figure 2: Mean Western Ontario and McMaster Universities Osteoarthritis Index total score  All injections were m ade by one experience d

trajectory over 12-month follow-up across the four treatment groups.

MGR-ERI/SLMCH/2025/016 dated March 0S, 2025) in
accordance with the Declaration of Helsinki. All participants
gave written informed consent before being enrolled.

Study population

Patients aged 40—70 years, with primary knee OA of KL Grade 2
or 3, and who had persistent symptoms of knee OA for more
than 3 months despite conservative treatment (analgesic,
physiotherapy, and activity modification) were included in the
study. The exclusion criteriawere KL Grade 1 or 4 disease, intra-
articular injection in the last 6 months, inflammatory or septic
arthritis, coagulopathy or anticoagulant treatment, known
malignancy, pregnancy, and body mass index (BMI) >35
kg/m?2.

Group allocation

Atotal of 100 patients who met the eligibility criteria
entered and were divided into four parallel groups:
25 patients were assigned to receive LP-PRP, 25
patients were assigned to receive LR-PRP, 25 were
assigned to receive iPRF, and 25 patients were
assigned to receive iACR (triamcinolone acetonide
40 mg). There were 23, 22, 24, and 21 patients in
Groups 1, 2, 3, and 4, respectively, at the end of 12
months, who had completed the study.

% reduction from baseline at 12 months

Preparation ofbiologic products

In the case of LP-PRP and LR-PRP, 40 mL of
peripheral venous blood was collected in acid-

orthopedic surgeon under standard anterolateral or

anteromedial patellar portal, without the use of image
guidance, and after joint aspiration for effusion. Intra-articular
injection (approximately 4-5 mL) of the assigned biologic
product was given to all patients in groups 1-3, and 2 mL of 2%
lignocaine mixed with triamcinolone acetonide 40 mg was
given to each patient in group 4. A 48 h post-procedure rest
period was advised, and rescue analgesia (paracetamol) was
givenasrequired (andits use wasrecorded).

Outcome measures and follow-up

Primary outcome measures included the 0-10 VAS for painand
the 0-96 WOMALC for pain, stiffness, and physical function,
which were assessed by an assessor who was blind to group
allocation; both were recorded at baseline (pre-injection) and at
1,3, 6, and 12 months after injection. Any adverse event (pain,

12-month improvement in pain and function by treatment group

58% VAS % reduction
WOMAL % reduction

LP-PRP LR-PRP iPRF Corticosteroid

citrate-dextrose anticoagulated tubes and processed Figure 3: Percentage reduction in Visual Analog Scale and Western Ontario and McMaster

according to a standard double-spin centrifugation

Universities Osteoarthritis Indexscores from baseline at 12 months, by treatment group.
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of approximately 4.60 £ 0.52-fold,

Table 1: Baseline demographic and radiographic characteristics

4.71 + 0.56-fold, and 5.21 + 0.73-
fold over baseline. The leukocyte

Characteristic (1-1;;{01? ?nLIZJ;- (lig)ll’l ?j;;g- iPl(l;l?o(:I;g 4) Ster('(;)li:lzll: :2 1 P-value concer.ltration was substantie?lly
lower in the LP-PRP preparation

Age, years (mean+SD)| 57.9+£7.6 58.4+8.1 57.3£7.9 58.6+8.0 0.87 (0.78£0.24 1063/pL) than in the
Sex, femalen (%) 13 (56.5) 13 (59.1) 14 (58.3) 12 (57.1) 0.98 LR-PRP preparation (5.82+ 1.14 x
BMI, kg/ni (mean+SD)|  27.4%3.0 27.843.4 27.343.1 27.6+3.3 0.92 103/uL), whereas the iPRF
KL Grade 2, n (%) 13 (56.5) 12 (54.5) 13 (54.2) 12 (57.1) 0.97 preparation demonstrated a
KL Grade 3, n (%) 10 (43.5) 10 (45.5) 11 (45.8) 9 (42.9) 0.97 leukocyte concentration of 3.96 +
Loss to follow-up, # 2 3 1 4 _ 0.88 x 103/pL, consistent with its

KL: Kellgren—Lawrence

LP-PRP: Leukocyte-poor platelet-rich plasma, LR-PRP: Leukocyte-rich platelet-rich
plasma, iPRF: Injectable platelet-rich fibrin, SD: Standard deviation, BMI: Body mass index,

fibrin-based cellular composition.
Platelet recovery was 80.6 + 7.2%
for LP-PRP, 82.4 + 7.6% for LR-

swelling, and effusion) was documented at every visit.

Statistical analysis

Values of continuous variables are presented as mean * standard
deviation. Each group’s changes from baseline were compared
using repeated measures analysis of variance (ANOVA), and
between-group comparisons at each time point were compared
using one-way ANOVAs with Bonferroni correction. P < 0.05
was deemed to be statistically significant. To help define the
clinical significance of changes observed, the minimal clinically
important difference for WOMAC was taken from previous
validation research.

Results
Patient demographics

Demographic and radiographic parameters such as proportion
of KL grade, age and sex distribution, and BMI were comparable

PRP, and 76.8 + 8.1% for iPRF.
These findings demonstrated that
LP-PRP and LR-PRP achieved the intended supraphysiological
platelet concentration, whereas the iPRF preparation provided
a concentrated platelet-fibrin product with retained cellular
components, consistent with the respective preparation
protocols described in the study.

Functional scores

Baseline VAS and WOMAC. Mean baseline VAS scores ranged
from 7.02 £ 0.45 (Group 3) to 7.40 + 0.74 (Group 2), and mean
baseline WOMAC scores ranged from 60.77 + 5.14 (Group 3)
to 62.95 £ 5.76 (Group 2), with no significant between-group
differencesatbaseline (Table 3).

Trajectory of VAS over follow-up

All four groups experienced a significant decrease in VAS score
from baseline to 1 month (P < 0.001 in each group). This was

between groups, and no statistically significant
between-group difference (P > 0.05) was found,
indicating baseline homogeneity of treatment arms
(Table1).

Table 2: Platelet characterization of three study groups

Parameter

Group 1 LP-

Group 2 LR-
PRP (n=22)

Group 3 iPRF

PRP (n=23) (n=24)

Platelet characterization

Platelet characteristics of the three platelet-based
preparations were assessed to ensure comparability
of the biologic products (Table 2). The baseline
whole-blood platelet count was 258.6 + 38.7 x
103/yL in the LP-PRP group, 261.4 £ 40.2 x
103/yL in the LR-PRP group, and 256.9 + 37.5 x
103/pL in the iPRF group. The final platelet
concentration was 1.19 £ 0.16 x 106/y.L, 1.23 £
0.18 x 106/uL, and 1.34 £ 0.21 x 106/yL,
respectively, corresponding to platelet enrichment

+
+

Baseline platelet count
3 258.6+38.7 261.4+40.2 256.9+37.5
(X107/uL)
Final platelet
) 1.19+0.16 1.23+0.18 1.34+0.21
concentration (x 107/ uL)
Platelet enrichment |, (050 | 4712056 | 52120.73
(fold)
Leukocyte count
3 0.78+0.24 5.82+1.14 3.96+0.88
(x10°/uL)
Platelet recovery (%) 80.6+7.2 82.4+7.6 76.8+8.1

LP-PRP: Leucocyte-poor platelet-rich plasma, LR-PRP: Leucocyte-
rich platelet-rich plasma, iPRF: Injectable platelet-rich fibrin
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Table 3: VAS and WOMAC scores across follow-up (mean+SD)

{PRF VAS Steroid LP-PRP LR-PRP iPRF Steroid

VAS WOMAC WOMAC WOMAC WOMAC

Baseline |7.36+0.63 | 7.40+0.74 | 7.02+0.45 | 7.16+£0.49 (62.2244.40|62.95+5.76|60.77+£5.1462.14+5.24
1 month |4.974+0.60 | 5.19+0.61 | 5.17+0.62 | 3.80+0.42 {44.45+4.18|46.50+5.14|46.73+4.35|35.20+£3.76
3 months | 3.98+0.43 | 3.99+0.49 | 3.83+0.39 | 4.89+0.49 |36.12+4.90|36.77+3.75|34.19+4.30|45.59+4.06
6 months |3.43+0.41 | 3.734+0.46 | 3.15+0.35 | 6.19+0.46 (29.73+3.51|32.47+3.69|27.7443.65|53.35+4.99
12 months | 3.384+0.44 | 4.00+0.44 | 3.09+0.36 | 6.69+0.59 |31.07£3.12|32.86+4.37(25.7242.94|58.79+5.83

LP-PRP: Leukocyte-poor platelet-rich plasma, LR-PRP: Leukocyte-rich platelet-rich plasma, iPRF:
Injectable platelet-rich fibrin, SD: Standard deviation, BMI: Body mass index, KL: Kellgren—-Lawrence,
VAS: Visual Analog Scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

highest in Group 4 (corticosteroid) (7.16 +0.49-3.80 + 0.42 at
1 month), and showed the largest difference from all groups of
biologic treatment at this time point. This effect was, however,
transient, as VAS scoresin Group 4 increased gradually to 4.89 +
0.49 at 3 months, 6.19 + 0.46 at 6 months, and 6.69 + 0.59 at 12
months, becoming nearly at baseline level. Groups 1-3, on the
other hand, still improved or at least did not worsen after 1
month. Group 3 (iPRF) achieved the lowest VAS score atboth 6
months (3.15 £ 0.35) and 12 months (3.09 + 0.36), followed
closely by Group 1 (LP-PRP: 3.43 + 0.41 and 3.38 + 0.44) and
Group 2 (LR-PRP: 3.73 + 0.46 and 4.00 + 0.44). The difference
among the biologic groups and the corticosteroid group was
statistically significant at 12 months (P < 0.001) (Fig. 1 and
Table 3).

WOMACrecoveryover time

The WOMAC total score was similar (Fig. 2 and Table 3). The
improvement was largest for Group 4 (baseline 62.14 +
5.24-35.20+3.76 at 1 month). Still, the group deteriorated over
time, with 53.35 + 4.99 at 6 months and 58.79 *+ 5.83 at 12
months, which approached baseline values and were
significantly poorer than all biologic groups at 12 months (P <
0.001). There was the greatest maintenance of function in
Group 3 (iPRF), with WOMAC scores of 27.74 + 3.65 at 6
monthsand 25.72 +£2.94 at 12 months. The intermediate scores
of Groups 1 and 2 were similar (LP-PRP = 31.07 + 3.12, LR-
PRP =32.86 +4.37), both being significantly lower than Group
4(P<0.001) butnotbetween one another (P > 0.05).

Improvementin percentage terms from baseline

Near-complete regression to baseline symptoms was seen by 12

months, with the greatest percentage reduction in VAS (56%)
and WOMAC (58%) seen for Group 3, followed by Group 1
(54% VAS, 50% WOMAC) and Group 2 (46% VAS, 48%
WOMAC), with Group 4 showing only a 7% VAS and 5%
WOMAC reduction (Fig. 3and Table 4).

LP-PRP versus LR-PRP

There was no statistically significant difference in the VAS or
WOMAC scores between Group 1 and Group 2 at any time
point (P > 0.0S at all follow-up points). Still, a more favorable
numerical trend was seen at 6 and 12 months for the VAS and
WOMAC scores, respectively, in Group 1.

Adverse events

More frequently, post-injection pain and mild effusion (24-48

Table 4: Percentage reduction from baseline at 12

months
VAS % WOMAC %
reduction reduction
Group 1 (LP-PRP) 54 50
Group 2 (LR-PRP) 46 48
Group 3 (iPRF) 56 58
Group 4 7 5
(Corticosteroid)

VAS: Visual Analog Scale, WOMAC: Western
Ontario and McMaster Universities Osteoarthritis
Index, LP-PRP: Leukocyte-poor platelet-rich plasma,
LR-PRP: Leukocyte-rich platelet-rich plasma
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h) were reported in Group 2 (LR-PRP) than in Group 1 (LP-
PRP) or Group 3 (iPRF), suggesting that the leukocyte content
of LR-PRP was higher. There were no serious adverse events,
joint infection, or systemic complications reported in any of the
groups during the study period.

Discussion

In this prospective comparative study, an important difference
in the time course of efficacy was found between corticosteroid
and platelet-based biological injections for the treatment of KL
Grade 2-3 knee OA. Corticosteroid was the most rapid to
provide symptomatic relief at 1 month, as it is a very powerful
anti-inflammatory drug with a quick onset of action. Still, this
effect diminished by 3 months and was close to baseline at 12
months. The results of this pattern resemble those of the
RESTORE trial and a number of systematic reviews that found
that the effectiveness of corticosteroid treatment in knee OA is
limited and does not compare favorably with PRP after 3
months [18,19]. It may also reflect the temporary effect on
synovial inflammation, without providing a substrate for
chondral matrix support, and the possible catabolic effect of
repeated or prolonged corticosteroid use on chondrocytes, as
suggested by McAlindon et al. in a randomized trial, which
showed that there was more cartilage volume loss with intra-
articular triamcinolone than with saline [20].

All three platelet-based groups had a more gradual onset. Yet,
more lasting improvement, as the biological mechanism of PRP
and platelet-rich fibrin (PRF) suggests: Prolonged delivery of
growth factors (PDGF, TGF-B, and VEGF), which affect
chondrocyte anabolism, and suppression of catabolic cytokines
(IL-1p and TNF-a), at the local level [21,22]. This is consistent
with the meta-analytic findings that PRP is more effective than
corticosteroid and hyaluronic acid at 6 and 12 months, despite
similar or poorershort-termresults [23,24].

In our cohort, the similar effect of both preparations (LP-PRP
and LR-PRP) with knee OA fits with recent double blind
randomized studies, including the study by Di Martino et al.,
which showed comparable clinical outcomes between the two
preparations, with a higher incidence of transient inflammatory
reactions after LR-PRP [25]. This safety signal is confirmed by
our observation of more frequent, but self-limited, effusion and
pain in the LR-PRP group, possibly because of the release of
pro-inflammatory mediators in addition to growth factors,
mediated by leukocytes [26].

The superior 12-month results seen with iPRF, though it has a
slower onset of action, make sense from a biological standpoint,
as the unique preparation method maintained a three-
dimensional fibrin scaffold that is instrumental in attracting

platelets and leukocytes, allowing the gradual release of growth
factors over days to weeks as opposed to the immediate bolus
release of liquid PRP [27,28]. This sustained release feature,
well documented in the oral and maxillofacial literature for the
soft tissue and bone regeneration environment, may prove
favorable in the intra-articular space, where a sustained low-
level anabolic activity may be more beneficial to maintaining
chondrocyte and synovial homeostasis within a therapeutic
window appropriate for OA progression [29]. Comparative
clinical trials of iPRF in knee OA are relatively scarce; however,
our results are promising and need to be replicated using larger,
multicenter, randomized trials with standardized iPRF
preparation protocols.

These results have translational implications in relation to how
shared decision-making is applied in day-to-day clinical
activities. However, if the patient needs rapid relief for an event
such as a rise in activity or travel or a milestone that demands
mobility for the short term, then corticosteroid, despite its
transient effect, might be the most effective choice for this
purpose, provided that they are warned of the likely reduction in
effect after 3 months. Other patients, however, who want to
delay surgery, want to have a long symptom-free interval, or
cannot attend clinics frequently for re-injection of the biologic,
may benefit more from a single injection, especially of iPRF,
given its impressive 12-month results in this group of patients
[10]. Despite the promising efficacy results, some practical
factors may affect the actual use of these products, including
cost, availability of point-of-care centrifugation equipment, and
operator experience with biologic preparation techniques.

This study has several limitations that should be considered
when interpreting the findings. First, only 100 patients were
enrolled, with approximately 21-24 completing follow-up in
each group; this limits statistical power and the ability to detect
smaller between-group differences. Second, the study was
conducted at a single institution, which limits generalizability of
the findings to other populations, healthcare settings, and
clinical practices. Third, all injections were administered by one
experienced surgeon, which improves procedural consistency
but may limit external validity, as outcomes can vary with
operator expertise. Fourth, the 12-month follow-up is
insufficient to determine the long-term durability of benefit or
whether these treatments alter the natural progression of OA.
Fifth, no MR, radiographic progression, cartilage thickness, or
other imaging-based outcomes were assessed; therefore, the
possibility of a disease-modifying effect cannot be established
from the present study. Sixth, although the outcome assessor
was blinded, true patient blinding was difficult to achieve
because the injections differed in preparation, volume,
appearance, and post-injection reactions, introducing potential
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placebo and expectation bias. Seventh, the absence of a saline or
sham injection control group makes it difficult to distinguish
the specific treatment effect from the natural course of
symptoms, placebo response, or the effect of the injection
procedure itself. Eighth, patients with KL Grade 2 and Grade 3
OA were pooled; these represent different degrees of structural
disease, and treatment response may differ between them, and
the sample size did not permit meaningful subgroup analyses
according to age, sex, BMI, KL grade, baseline severity, or other
prognostic factors. Ninth, although platelet and leukocyte
concentrations were reported, other important characteristics
of PRP/iPRF, including growth-factor concentrations, red
blood cell contamination, fibrin architecture, and cellular
composition, were not comprehensively characterized, and LP-
PRP, LR-PRP, and iPRF were prepared using fundamentally
different techniques and blood volumes, making it difficult to
determine whether the observed differences were attributable
specifically to leukocyte content, fibrin architecture, platelet
concentration, or other preparation-related factors. Tenth, only
a single injection was evaluated; different PRP/iPRF regimens,
including repeated injections, may produce different clinical
outcomes and could alter the comparative efficacy observed.
Eleventh, outcome assessment relied mainly on VAS and
WOMAC scores, and objective functional performance,
activity levels, patient satisfaction, quality of life, and return to
desired activities were not evaluated. Finally, details regarding
standardized physiotherapy, weight management, exercise,
analgesic use, and activity modification during follow-up are
limited, and differences in these co-interventions could have
influenced the clinical outcomes observed. In addition, some of
the comparative literature does not report the platelet and
leukocyte counts, making it hard to compare PRP/PRF across
studies, which underscores the importance of a standardized
reporting system for PRP/PRF such as the PAW and MIBO
systemsin future comparative studies.

Notwithstanding these limitations, our findings suggest a
clinically meaningful difference in risk-benefit profile between
corticosteroid and platelet-based biologics: corticosteroid is a
reasonable option for rapid symptom relief in the short term,
while LP-PRP, LR-PRP, and especially iPRF hold promise of
more durable improvement in pain and function. However, the
present study demonstrates improvement in pain and function

rather than superiority in disease modification or cartilage
preservation, and the possibility of a disease-modifying effect of
iPRFis not supported without structural or biological evidence.
In keeping with this, a growing body of literature supports the
use of biologic injections for intermediate-to-long-term knee
OA management [23,30,31,32]. Larger, multicenter,
adequately blinded randomized controlled trials with a
placebo/saline control arm, standardized biologic
characterization, and longer follow-up are required to confirm
these findings.

Conclusion

A corticosteroid injection is the most rapid but least persistent
source of symptom reliefin patients with knee OA, Grade 2-3,
with almost complete return to baseline at 12 months. Both LR-
PRP and iPRF produced a slower-onset but significantly more
lasting improvement in pain and function, and in this cohort,
the greatest improvement at 12 months was with iPRF. The
results support the use of platelet-based biologic injections,
especially iPRF, when treatment is aimed at obtaining durable
symptomatic and functional improvement, and corticosteroids
may be suitable ifa quick short-term improvement is the desired
treatment goal. These findings demonstrate improvement in
pain and function but do not establish superiority in terms of
disease modification or cartilage preservation. Further, larger,
multicenter, adequately blinded randomized controlled trials
with standardized biologic characterization and longer follow-
up are warranted to confirm these findings and to elucidate their
disease-modifying potential.

Clinical Message

1. Corticosteroids provide the fastest pain relief in KL Grade 2-3
knee OA, but their effect diminishes within 3 months and nearly
returns to baseline by 12 months.

2. Platelet-based biologics (LP-PRP, LR-PRP, and iPRF) offer
slower onset but more durable improvement, with iPRF showing the
greatest sustained benefitat 12 months.

3. Clinical benefit is symptomatic, not disease-modifying — larger,
multicenter trials with standardized biologic characterization and
longer follow-up are needed to confirm efficacy and explore
structural outcomes.
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