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A B S T R A C T

Background: Knee osteoarthritis (OA) is a prevalent degenerative joint condition. This study aims
to compare the therapeutic potential of Hyaluronic Acid (HA) and Platelet Rich Plasma (PRP) in its
management.
Materials and Methods: A comparative study was conducted with patients receiving either HA or PRP
injections. Outcome measures included VAS and WOMAC scores, safety profiles, patient satisfaction, and
requirement for repeat injections.
Results: PRP-treated patients exhibited superior improvement in VAS and WOMAC scores by the 12-
month mark. Adverse reactions were minimal and comparable between groups. Notably, 92% of PRP
recipients expressed a willingness for repeat treatment. PRP-treated patients also showcased prolonged
therapeutic benefits, with fewer requiring subsequent injections.
Conclusion: PRP outperforms HA in multiple domains, emphasizing its potential as a more effective
treatment for knee OA.
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1. Introduction

Osteoarthritis (OA) is the most common form of arthritis,
affecting millions worldwide, with the knee being one
of the most frequently impacted joints.1 Over the
past decades, OA of the knee has been recognized
not only as a degenerative disease but also as an
active, dynamic process that involves the entire joint,
encompassing cartilage degradation, subchondral bone
remodelling, osteophyte formation, synovial inflammation,
and changes in periarticular muscles.2 The pathogenesis
of knee OA is multifactorial, encompassing biomechanical,
genetic, metabolic, and inflammatory factors.3 Clinically,
this leads to pain, stiffness, reduced joint function, and
compromised quality of life.4

The current treatment modalities for knee OA
are directed toward symptom alleviation rather than
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disease modification.5 Among non-surgical treatments,
pharmaceutical interventions like acetaminophen, NSAIDs,
and opioids are routinely prescribed, but their long-term
use is limited due to potential adverse effects.6 In the quest
for more efficacious and safer alternatives, intra-articular
therapies have gained significant attention. Of these,
hyaluronic acid (HA) and platelet-rich plasma (PRP) have
emerged as promising therapeutic agents.7

Hyaluronic acid, a chief component of synovial
fluid and cartilage, bestows the synovial fluid with
its viscoelastic properties.8 In the context of OA, the
molecular weight, concentration, and viscoelasticity of
HA present in the synovial fluid diminish, leading
to decreased joint lubrication and cushioning.9 Intra-
articular HA injections, known as viscosupplementation,
aim to restore the physiological environment of the
osteoarthritic joint.10 Numerous studies have demonstrated
the pain-relieving effects and functional improvements
following HA therapy, attributing its action to anti-
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inflammatory effects, proteoglycan synthesis stimulation,
and chondroprotection.11

On the other hand, PRP is an autologous preparation
from a patient’s own blood, enriched with a higher
concentration of platelets.12 Platelets are reservoirs of
growth factors and cytokines that modulate inflammation,
tissue repair, and regeneration.13 When injected into the
osteoarthritic knee, PRP releases growth factors that may
enhance the recruitment, proliferation, and differentiation
of cells involved in tissue regeneration.14 Furthermore,
PRP has shown anti-inflammatory properties by inhibiting
pro-inflammatory cytokines, thus potentially slowing the
progression of OA.15

Both HA and PRP have been studied extensively,
with multiple randomized controlled trials (RCTs) and
meta-analyses suggesting their efficacy over placebo and
even over each other in various settings.16 However, the
comparative efficacy, safety profile, and cost-effectiveness
of these treatments remain topics of robust debate among
researchers and clinicians.17 The advent of personalized
medicine further necessitates the understanding of
individual responses to these treatments and the potential
for combining them or using them sequentially for enhanced
benefits.18

Given the global burden of knee OA, the search for
effective treatments that can alter the disease course or
provide long-term relief is paramount. This article aims to
shed light on the current knowledge surrounding the efficacy
and safety of intra-articular HA and PRP injections in
knee OA by presenting a comprehensive comparative study.
It is hoped that such an exploration can guide clinicians
in tailoring their therapeutic decisions and inspire further
research in this ever-evolving field.

2. Aim

To conduct a comparative evaluation of the therapeutic
effects of intra-articular injections of Hyaluronic Acid (HA)
and Platelet Rich Plasma (PRP) in patients with knee
osteoarthritis.

3. Objectives

3.1. Clinical assessment

1. To evaluate the reduction in pain intensity after
treatment using the Visual Analog Scale (VAS).

2. To assess the improvement in joint function and
stiffness using the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC).

3.2. Comparative efficacy

1. To compare the therapeutic effects of HA and PRP
in terms of pain relief and functional improvement at
various time intervals post-injection (e.g., 1 month, 3

months, 6 months, and 1 year).

3.3. Safety evaluation

1. To monitor and document any adverse events or
complications associated with both HA and PRP
injections during the study period.

3.4. Patient satisfaction

1. To assess patient satisfaction and overall perceived
improvement following both treatments.

4. Materials and Methods

4.1. Study design

This was a prospective, randomized controlled trial
conducted at Tezpur Medical College and Hospital to
compare the efficacy and safety of intra-articular injections
of Hyaluronic Acid (HA) and Platelet Rich Plasma (PRP) in
patients with knee osteoarthritis.

4.2. Study setting

The study was carried out at the Department of
Orthopaedics, Tezpur Medical College and Hospital.

4.3. Study population

Patients diagnosed with knee osteoarthritis based on clinical
and radiological criteria who visited the orthopaedic
outpatient department of Tezpur Medical College and
Hospital were considered.

4.4. Sample size

A total of 50 patients were enrolled in the study, divided into
two equal groups of 25 each:

Group A: Patients receiving intra-articular HA injections
Group B: Patients receiving intra-articular PRP

injections

4.5. Inclusion criteria

1. Adults aged 40-70 years.
2. Clinically and radiologically confirmed knee

osteoarthritis.
3. Moderate pain on the VAS score.

4.6. Exclusion criteria

1. Patients with rheumatoid arthritis or other
inflammatory joint diseases.

2. Previous knee surgery or intra-articular injections in
the past 6 months.

3. Known allergic reactions to HA or any components of
PRP.



32 Das, Das and Indra / IP International Journal of Orthopaedic Rheumatology 2024;10(1):30–35

4. Systemic or local infections.
5. Coagulation disorders.

4.7. Intervention

1. Group A: Patients were administered intra-articular
HA injections as per the manufacturer’s protocol under
aseptic conditions.

2. Group B: A total of 30 ml of venous blood was
drawn from each patient, processed to obtain PRP, and
then administered as an intra-articular injection under
aseptic conditions.

Both groups were advised to follow a standard post-
injection rehabilitation protocol which included rest, cold
compresses, and gradual return to activity.

4.8. PRP preparation

In the preparation of platelet-rich plasma (PRP), all
procedures were adhered to under strict aseptic precautions.
For the injection of PRP into a single knee, about 8-
10 ml of blood was drawn from the antecubital vein.
When the requirement was to inject PRP into both knees,
approximately 16-18 ml of blood was extracted. This blood
was promptly collected in sterile sodium citrate-coated
vials.

Without any delay, the blood was centrifuged for
two minutes at a rate of 2,500 revolutions in a
centrifuge machine housed in the blood bank. Following
centrifugation, PRP was carefully separated from the blood,
ensuring that all necessary precautions were maintained. A
small portion of this separated PRP was reserved for platelet
count measurements, while the majority was immediately
prepared for knee injection.

For the administration of the PRP injection, the patient
was placed in a supine position. The intended injection
area was thoroughly cleaned and draped. An 18-22 gauge
needle was then inserted into the superolateral aspect of
the knee joint, specifically targeting the suprapatellar space.
If any joint effusion was present, it was aspirated using a
sterile syringe. Following the injection, a sterile band-aid
was applied to the injection site, and the knee was flexed and
extended multiple times to ensure even distribution of the
PRP. After the procedure, patients were permitted to resume
their daily activities without restriction.

4.9. Statistical analysis

Data was entered and analysed using SPSS version 25.
Descriptive statistics, paired t-tests, and chi-square tests
were utilized as appropriate. A p-value < 0.05 was
considered statistically significant.

Figure 1: Preparation of platelet-rich plasma (PRP) for Injection.

Figure 2: Administration of platelet-rich plasma (PRP) injection
for knee osteoarthritis.

4.10. Ethical consideration

The study protocol was approved by the Ethical Review
Committee of Tezpur Medical College and Hospital.
Informed consent was obtained from all participants prior
to enrolment.

5. Results

From the demographic and baseline characteristics
presented in Table 1, the two groups, HA and PRP, were
well-matched with no statistically significant differences
observed. Both groups had a similar mean age, with Group
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A (HA) averaging 55 years and Group B (PRP) at 54 years
(p=0.65). The gender distribution was nearly identical
between the two groups (p=0.78). Both groups also showed
comparable BMI and duration of knee osteoarthritis, with
p-values of 0.74 and 0.68, respectively. At the outset,
patients in both groups reported similar pain and functional
disability levels, as denoted by nearly identical VAS
(p=0.82) and WOMAC scores (p=0.79).

The clinical assessment outcomes over time, highlighted
in Table 2, demonstrated that while both treatments were
effective in reducing pain and improving function, the
PRP group consistently outperformed the HA group. By
the 12-month mark, the PRP group’s mean VAS score
improved to 5.2 compared to the HA group’s 6.5, with the
difference being statistically significant (p=0.04). Similarly,
the WOMAC score, which measures pain, stiffness, and
physical function, was better in the PRP group at 50
compared to 56 in the HA group by 12 months (p=0.03).

Comparing the efficacy in Table 3, the PRP group
exhibited a more significant reduction in VAS scores over
time, with a 31.6% improvement by 12 months, compared
to a 13.3% improvement in the HA group (p=0.04).
Likewise, the WOMAC scores reduced more in the PRP
group, indicating better functional outcomes with 15.2%
improvement by the end of the year compared to a 6.6%
improvement in the HA group (p=0.03).

Safety evaluations, as summarized in Table 4, revealed
that both treatments were generally well-tolerated.
However, the HA group had slightly higher incidences of
injection site pain (20% vs. 12%, p=0.34) and local swelling
(16% vs. 8%, p=0.29). Allergic reactions were only noted
in the HA group (4%) with none reported in the PRP group,
though this was not statistically significant (p=0.31).

From Table 4, assessing patient satisfaction, a significant
proportion of patients in the PRP group (64%) reported
being "very satisfied" with their treatment compared to only
32% in the HA group (p=0.02). Furthermore, a remarkable
92% of PRP-treated patients expressed a willingness to
repeat the treatment if necessary, in contrast to 60% from
the HA group (p=0.01). Both these indicators underline the
perceived efficacy and acceptability of PRP over HA among
the study participants.

Lastly, long-term outcomes and repeat treatments
(Table 4) pointed out another advantage of PRP over HA.
Only 24% of PRP-treated patients required repeat injections
within the year, while this number was notably higher at
56% for the HA group (p=0.01). Moreover, on average,
PRP-treated patients had a longer duration before requiring
another treatment, with an average of 10.5 months compared
to 7.5 months in the HA group (p=0.03).

6. Discussion

The management of knee osteoarthritis (OA) has been
significantly impacted by the therapeutic potential of both

Hyaluronic Acid (HA) and Platelet Rich Plasma (PRP).19

Our study underscores the increasingly evident potential
superiority of PRP over HA, which is highlighted in several
domains including efficacy, safety, and patient satisfaction.

Our findings demonstrate that, by the 12-month mark, the
PRP group had a significant improvement in VAS scores,
reducing to 5.2 compared to the 6.5 observed in the HA
group (p=0.04). This is consistent with a meta-analysis
by Dai et al., which reported PRP injections as notably
superior to HA injections in alleviating pain, especially
over longer durations.20 Similarly, our study indicated a
statistically significant difference in WOMAC scores at 12
months between PRP and HA groups, which resonates with
the results of Kon et al., where PRP showed consistent
improvements in function.21

However, the beneficial effects of PRP might not be
universal. Some studies suggest greater benefits in younger
patients with earlier stages of OA.22 This is noteworthy as
it indicates potential selection criteria for PRP treatment,
suggesting that not all OA patients may derive equivalent
benefit.

Safety remains paramount. While our data pointed to
fewer adverse reactions in the PRP group compared to HA,
Filardo et al. reported that adverse reactions between the
two treatments were largely comparable.23 The discrepancy
underscores the need for further standardized investigations
into the safety profiles of both interventions.

Our study further emphasized patient satisfaction and
longevity of therapeutic benefits. An impressive 92% of
participants in our study were willing to undergo a repeat
PRP treatment if needed. This high satisfaction rate aligns
with a study by Görmeli et al., where PRP outperformed
HA in terms of patient satisfaction and the duration of
therapeutic benefits.24

In wrapping up, our findings, bolstered by extant
literature, accentuate PRP’s potential benefits over
HA in knee OA management. Future endeavours
should focus on standardizing PRP preparation and
administration, conducting larger multicentric trials, and
ensuring prolonged follow-up to foster a more definitive
understanding of its role in OA management.

7. Conclusion

Our study sheds pivotal insights into the therapeutic
potential of Platelet Rich Plasma (PRP) and Hyaluronic
Acid (HA) in the management of knee osteoarthritis
(OA). Based on the comparative analysis, PRP consistently
demonstrated enhanced clinical outcomes, especially in
terms of pain reduction and functional improvement as
indicated by VAS and WOMAC scores. The PRP group
not only showcased a significant reduction in symptoms but
also maintained these improvements for a longer duration,
underscoring its sustained efficacy.
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Table 1: Demographic andbaseline characteristics of participants

Parameters Group A (HA) Group B (PRP) p-value
Mean Age (years) 55 54 0.65
Gender (M/F) 12/13 13/12 0.78
Mean BMI 28.5 28.3 0.74
Duration of OA (years) 5.7 5.6 0.68
Baseline VAS Score 7.5 7.6 0.82
Baseline WOMAC Score 60 59 0.79

Table 2: Clinical assessment outcomes at different time points

Parameters/Time Intervals Baseline 1 Month 3 Months 6 Months 12 Months p-value (12
months)

Group A (HA) - VAS Score 7.5 6.0 5.8 6.2 6.5 0.04
Group B (PRP) - VAS Score 7.6 5.0 4.5 4.8 5.2
Group A (HA) - WOMAC
Score

60 53 52 54 56 0.03

Group B (PRP) - WOMAC
Score

59 49 45 47 50

Table 3: Comparativeefficacy at different time intervals

Parameters/Time
Intervals

1 Month (%) 3 Months (%) 6 Months (%) 12 Months (%) p-value (12 months)

Group A (HA) -
VAS Reduction

20% 22.6% 17.3% 13.3% 0.04

Group B (PRP) -
VAS Reduction

34.2% 40.8% 36.8% 31.6%

Group A (HA) -
WOMAC Reduction

11.6% 13.3% 10% 6.6% 0.03

Group B (PRP) -
WOMAC Reduction

16.9% 23.7% 20.3% 15.2%

Table 4: Comprehensive evaluation of treatment effects and patient feedback

Parameters/Safety and Satisfaction Indicators Group A (HA) Group B (PRP) p-value
Safety Evaluation and Adverse Events
Injection site pain 5 (20%) 3 (12%) 0.34
Local swelling 4 (16%) 2 (8%) 0.29
Allergic reaction 1 (4%) 0 (0%) 0.31
Patient Satisfaction Survey Results
Overall Satisfaction - Very Satisfied 8 (32%) 16 (64%) 0.02
Willingness to Repeat Treatment - Yes 15 (60%) 23 (92%) 0.01
Perceived Improvement - Significant 9 (36%) 19 (76%) 0.03
Long-term Outcomes and Requirement for
Repeat Injections
Patients requiring repeat injections 14 (56%) 6 (24%) 0.01
Average time to requiring repeat treatment (months) 7.5 10.5 0.03

Furthermore, the safety profiles of both treatments
were comparable, with minimal adverse events reported in
either group. This is crucial in establishing the real-world
applicability of a treatment modality, as safety often dictates
clinical decision-making.

An integral aspect that stood out was the higher patient
satisfaction rate with PRP. The willingness of patients to
undergo a repeat PRP treatment if needed, in stark contrast
to the HA group, emphasizes the perceived benefits and

overall positive experience with PRP.

However, while our findings underscore PRP’s potential,
it’s also essential to recognize the need for standardized
PRP preparation and administration protocols. Variability
in preparation methods might yield inconsistent results,
making standardization paramount for achieving replicable
outcomes.

In the light of our findings and the current literature,
PRP emerges as a promising treatment modality for knee
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OA. The next steps should encompass larger multicentric
trials, prolonged follow-ups, and meticulous standardization
protocols to ascertain PRP’s definitive position in knee OA
management guidelines.
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