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Introduction

Knee osteoarthritis (KOA), the most common chronic degenerative condition in an older
population, accounts for many disabilities around the world. One of the most popular
treatments is intra-articular injection of hyaluronic acid (HA) and platelet-rich plasma
(PRP).

Objective

Prior studies have found that both HA and PRP had a therapeutic effect on KOA. This
study aims to perform a systematic review regarding whether PRP is superior to HA for
KOA.

Method

We conducted a comprehensive literature search using Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA) guidelines for prospective randomized
control trials (pRCTSs) in three international databases PubMed, Google Scholar, and
ScienceDirect from 2019-2022. Two researchers independently searched the reviews,
extracted, and cross-checked the data. The disparity when choosing the literature was
resolved by discussion. The modified Jadad was scale used to assess the quality of the
included studies. Cochrane risk of bias 2 tool (RoB-2) was used for determininzg risk of
bias.

Results

Twenty three studies were eligible for inclusion. Four pRCT with the highest Jadad score
were selected as best evidence. Risk of bias assesment concluded two studies having a
low risk of bias, one is high risk of bias, and the other possesses some concerns.. Three
studies found no difference in patient-reported outcomes between PRP and HA group and
one study concluded that PRP is more effective than HA in treating KOA.

Conclusion

Intra-articular injections of PRP and HA are effective interventions for KOA. However,
there is not enough evidence of PRP superiority over HA.

most debilitating disease worldwide.3# In 2016, the enor-
mous disease burden caused by OA led to the Osteoarthri-
tis Research Society International (OARSI) submission of a
White Paper, describing OA as a Serious Disease.>® There
are many predilection sites for OA, such as knee, hip, hand,
etc, but the most common one is the knee and hip respec-

INTRODUCTION

The American College of Rheumatology defines os-
teoarthritis (OA) as a heterogeneous group of disorders that
cause joint symptoms and indicators linked to defect artic-
ular cartilage integrity and ultimately result in "joint fail-

urel.2 It was considered a degenerative joint disease re-
sulting from wear and tear. Nowadays, it’s the complex
combination of biomechanical and mechanical insults that
exceeds the joint’s ability to repair itself.! OA affects about
3.3 to 3.6% of the population globally. It causes moderate
to severe disability in 43 million people, making it the 11th

tively.

Knee osteoarthritis (KOA) as one type of arthritis, that
especially occurs in the elderly, yet the incidence shows an
increasing trend at an alarming rate. It has become a great
burden of disability, pain, and socioeconomic cost world-
wide.” After the age of 60, women (13%) are more likely
than males (10%) to develop symptomatic KOA.” Pain, one


https://orcid.org/0009-0002-3817-8544
https://orcid.org/0009-0004-8794-7084
https://doi.org/10.52965/001c.94236
https://doi.org/10.52965/001c.94236

a comparison of intra-articular hyaluronic acid and platelet-rich plasma for knee osteoarthritis: a systemat...

of distinct features of KOA, is the most common symptom
for a patient who decides to visit health care and is prior to
disability.® First-line pharmacological therapy to treat OA is
a Non-steroidal anti-inflammatory drug (NSAID); chronic
use of NSAID leads to many systemic side effects such as
gastrointestinal bleeding, hepatotoxic, and other.?

One of other treatment modalities for KOA is intra-artic-
ular injection. This method is preferred since it has less or
almost none systemic effects. One of the most popular so-
lutions nowadays is Hyaluronic Acid (HA) and Platelet Rich
Plasma (PRP). Hyaluronic acid is identical to a substance
that synoviocytes produce. Hence , it works like a lubricant
and shock absorber in the joints.10 Platelet-rich plasma
(PRP) is a portion of whole blood acquired by centrifuga-
tion of autologous blood to separate and extract the plasma
and portion of the blood, resulting in high concentrations
of platelets.!! Thus, PRP contains a higher concentration
of platelet-derived growth factors (PDGFs) than autologous
platelets.!2 Platelets facilitate tissue repair through de-
granulation from alpha granules, which involves the release
of PDGF, vascular endothelial growth factor (VEGF), epi-
dermal growth factor (EGF), basic fibroblastic growth factor
(bFGF), and transforming growth factor-p1 (TGF-B1).13

The purpose of this study was to compare the outcomes
between intra-articular injection of hyaluronic acid and
Platelet-rich plasma in knee osteoarthritis by using several
indicators such as EuroQOL-visual analog scale (EQ-VAS),
visual analog score (VAS), Western Ontario Mcmaster Os-
teoarthritis Index score (WOMAC score), International
Knee Documentation Committee (IKDC) score, and Tegner
score

METHOD

The present study was performed in accordance with the
guideline by Cochrane Collaboration Research of Preferred
Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA) checklist to improve transparency.l415 We chose
the modified Jadad scale to ensure the quality of the liter-
ature we picked.1 The writer also used Assessment risk of
bias using the Cochrane Risk of Bias 2 (RoB2) Tool.17-18

SEARCH STRATEGY

This study conducted a thorough search of published lit-
erature to find a complete, peer-reviewed paper on eval-
uating intra-articular injection of HA versus PRP for KOA
by two independent reviewers (G.I and Y.A). In case of dis-
parity, two reviewers solved it through a discussion. The
literature was searched through PubMed, Science Direct,
and Google Scholar using Boolean operators with the fol-
lowing keywords: “Knee Osteoarthritis” or “Knee OA” and
“Hyaluronic Acid” or “HA” and “Platelet-rich Plasma” or
“PRP” and “Randomized Controlled Trial”.

INCLUSION AND EXCLUSION CRITERIA

Inclusion criteria for this study are: (1) Study Design: in-
cluded pRCTs of KOA treated with intra-articular HA and

PRP. (2) Study Participants: Individuals diagnosed with
KOA, either clinically or radiographically, regardless of
their gender, age, or race. (3) Study Intervention: group
intervention included intra-articular HA or PRP. (4) Study
Outcome Measures: At least one of the predetermined out-
comes that were reported: WOMAC, EQ-VAS, VAS, IKDC,
Tegner score, and other indicators.

The exclusion Criteria for this study including: (1) Non-
RCT literature. (2) Duplicate published literature. (3) Stud-
ies on which the data could not be extracted.

QUALITY OF LITERATURE

A modified Jadad scale was used to assess the quality of the
literature. Several criteria include randomization, blinding,
withdrawals, dropouts, inclusion/ exclusion criteria, ad-
verse effects, and statistical analysis.1® The sum for every
literature score from O to 8. The score 0 to 3 indicated low-
quality studies, whereas scores 4 to 8 indicated high-qual-
ity studies.? The consensus was achieved by a process of
deliberation and agreement over the selection of literature
that may offer the most robust evidence, given the available
facts at the time

ASSESSMENT RISK OF BIAS

The Cochrane Risk of Bias 2 (RoB2) Tool which consists
of five domains which about randomization process, Devi-
ations from the intended interventions, missing outcome
data, measurement of the outcome, and selection of the re-
ported result. Then, the sum of five domains then labelled
into low-risk, some concern, and high-risk bias.1718

RESULT

LITERATURE SEARCH AND SELECTION

We screened to report relevant results based on inclusion
and exclusion criteria which were downloaded full articles
that met the criteria and underwent data extraction. As
seen on Figure 1, among 1064 studies found using our
search strategy, 187 were excluded based on duplication.
Additional 683 studies were excluded based on title screen-
ing, and further 123 studies were excluded after reading the
abstract. The remaining 23 studies were reviewed, and the
final article included in this review was 4 studies.

CHARACTERISTIC OF LITERATURE

The characteristics of the 4 literature can be found in Table
1. Total number of patients included in this study is 447,
198 were treated with PRP, and 194 received HA. All liter-
ature was published between 2018 and 2022, among these
four studies, all are pRCTs.

QUALITY

Upon assessing the literature through a modified Jadad
scale, one of the studies by Tavassoli et al. achieved the
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Figure 1. The diagram flow of PRISMA

highest score, mentioning both inclusion and exclusion cri-
teria.

All studies have the similarity of lacking an approach to
assess adverse effect criteria. Nevertheless overall, all stud-
ies were recorded to have scored above 4, interpreted as
high-quality studies as seen on Table 2.

RISK OF BIAS

RoB-2 tools were used to assess the risk of bias in included
literature. Domain one assessed concerns regarding ran-
domization, and four studies (100%) were rated as low risk
of bias. All studies (100%) were rated as low risk of bias in
domain 2, which is regarding deviation from intended in-
tervention, and also rated as low risk of bias in domain 3,
which is regarding missing outcome data.

All studies in domain 4 about measurement of the out-
come rated as low risk. One study in domain 5 assessed
the selection of the reported result was regarded high risk
of bias, the rest is either low risk (50%) or some concerns
(25%). Overall, two studies are regarded as having a low
risk of bias, one is high risk of bias,and the other possesses
some concerns as seen on Figure 2 and Figure 3.

OUTCOME

The available research have consistently demonstrated that
both PRP and HA treatments result in substantial improve-
ments for KOA as evaluated using several indicators includ-
ing WOMAC, EQ-VAS, IKDC, VAS, and Tegner scores. Three
studies using WOMAC score as an indicator for functional
improvement. Two of them reported significant decrease in
WOMAC score in PRP group compared to HA group, and
one study by Wang et al. reported no significant differences

in WOMAC score between PRP and HA. Two studies by Mar-
tino et al. and Lin et al. observed PRP group showed signif-
icant reduction in IKDC Score compared to HA group

Overall, among the four trials that were examined, the
findings from three prospective studies by Wang et al., Mar-
tino et al., and Lin et al. indicated that there was no dif-
ference in patient reported outcome observed between the
groups receiving PRP and HA. In contrast, the study con-
ducted by Tavassoli et al. reached the conclusion that PRP
demonstrates a considerably superior efficacy compared to
HA in the treatment of KOA, with a statistically significant
difference.

DISCUSSION

Osteoarthritis, the most common form of chronic progres-
sive arthritis, especially in the knee, accounted for immense
pain, disability, and economic burden. The etiology and
pathogenesis are multi-factorial, its thought as a resultof
biomechanic and or mechanical process that exceeds carti-
lage’s capabilities to regenerate itself.! First-line treatment
of mild-moderate KOA (Kellgren-Lawrence <3 or Ahlback
<3) includes lifestyle modification and NSAID to relieve
pain.1?

Chronic usage of NSAIDs led to many adverse systemic
side effects such as gastrointestinal problems, etc. Hence
current alternative trend is to administer intra-articular so-
lutions such as HA and PRP to provide relief.20-23

Since the application of intra-articular injection of HA
and PRP has soared in the last decade, it is crucial to under-
stand the mechanism and efficacy of both. For this study,
we use only high-quality randomized controlled trials,
which we assess using modified Jadad score. We also assess
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Table 1. Characteristics of included studies

Author and year Ethical approval Sample size Gender (M/F) Age (years+SD) OA classification Clinical outcome Follow up
PRP PRP PRP
Wanget al. (2022) pRCT Yes 54 56 12/42 16/40 - - 61.87+5.46 63.00+£5.33 - KL1-2 WOMAC 1,3,6 mo
Martino et al. (2019) pRCT Yes 85 82 53/32 47/35 - - 52.7£13.2 57.5+11.7 - KL1-3 IKDC, EQ-VAS Tegner score 2,6,12,24 mo
Lin. etal, (2018) pRCT Yes 31 29 - 27 9/22 10/19 - 10/17 61.17+13.08 62.53+9.9 - 62.23+11.71 Ahlback OA stage 1-3 WOMAC, IKDC 1,2,6,12mo
Tavassoli et al. (2019) pRCT yes 28 27 28 - 5/23 8/19 6/22 - 63.23+8.03 63.30+£8.87 66.04+7.58 Ahlback OA stage 1-2 WOMAC, VAS 1,2,3mo
Abbreviation:

P: Prospective; RCT: Randomized control trial; PRP : Platelet Rich Plasma; PRP-2: Double dose of PRP; HA: Hyaluronic acid; NS: Normal Saline; KL: Kellgren-Lawrence; WOMAC: Western Ontario and McMaster Universities Arthritis Index scores; IKDC: International Knee Documentation Committee;
EQ-VAS: EuroQOL-visual analog scale; VAS: Visual analog Score

Table 2. Modified Jadad scale of included studies

Was the research Was the approach of Was the Was the Was there a Was there a presentation Was the approach used to Was the approach of
described as randomization research approach of presentation of of the inclusion /exclusion assess the adverse effects statistical analysis
randomized? appropriate? described as blinding withdrawals and criteria? described described
blinding? appropriate? dropouts?
Martino 1 1 1 1 1 0 0 1 6
etal.
(2019)
Linetal. 1 1 1 1 0 0 0 1 5
(2018)
Tavassoli 1 1 1 1 1 1 0 1 7
etal.
(2019)
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the risk of bias from the aforementioned studies using the
ROB2 tool.

All the studies showed that both PRP and HA yield sig-
nificant improvement for KOA assessed by several indica-
tors such as WOMAC, EQ-VAS, IKDC, VAS, and Tegner
scores. On the other hand, out of four studies we reviewed,
the data based on three prospective studies showed no sig-
nificant comparison between PRP and HA groups.20-23 In
contrast, Tavassoli. Et al. concluded that PRP is signifi-
cantly better than HA (P<.001) for treating KOA. His study
also stated that the highest efficacy of PRP was observed
in both groups at week four, with about 50% decrease in
the symptoms compared with about 25% decrease for HA,
and stated that PRP efficacy increases after multiple in-
jections.23 This correlates with studies from Lin et al. that
showed PRP clinically significant functional improvement
for at least 1 year of therapy.22 Martino et al.also revealed
that the re-intervention rate at 24 months was significantly
lower in the PRP group (22.6% vs 37.1%, P=.036).21 We ob-
served that duration of therapy seems to play role in PRP
usage. For long-term usage, PRP seems to be superior to
HA. However there is insufficient data for objective out-
come improvement for PRP uses in KOA.

SOme ConCerns

B Highrisk

Several differences were observed from all studies that
may interfere with the outcome. First, the preparation of
PRP and HA. PRP which is acquired from the centrifugation
of autologous blood to separate the plasma and blood com-
ponents, acts as a vector for many growth factors.24 Other
literature stated that growth factor contained in PRP pro-
motes tissue repair, which is more aligned with OA patho-
genesis.25 Numerous methods can be used to prepare a PRP
solution, yet there needs to be more standardization on
how to prepare it. Many ways can be used to achieve a
higher concentration of average platelet, as higher platelet
concentration is associated with a higher concentration of
growth factor.2426 All studies we reviewed aimed for leu-
cocyte-poor PRP with different methods.29-23 The double-
spin method is recommended to prepare PRP to achieve
higher concentration of average platelet compared to the
single-spin method.24 Two studies (Tavasolli and Martino
et al.) used the double-spin method. However, there is a
slight difference in rpm and minutes. Meanwhile, two other
studies (Wang and Lin et al.) used single-spin method.
Platelet activator using 10% calcium chloride was also used
in one of the studies by Martino et al.. Activation of PRP
is not required when injected into soft tissue as the natural
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collagen type I acts as a natural activator.24 The science be-
hind the ideal preparation of PRP is still in research. We
only found two of our studies that stated their PRP checked
for quality tests.

On the other hand, HA, one of the most essential com-
ponents of synovial fluid, plays a role in lubricating the
joints.2> Several clinical studies demonstrated that HA has
the effect of relieving joint pain, thus reducing disability.
The latest guidelines for KOA did not recommend HA as
a primary therapy, which possesses no impact on cartilage
regeneration.2” Other than that, HA is regarded as symp-
tomatic therapy unrelated to the underlying pathogenesis
of KOA, and studies from stated that the effectiveness of
HA decreases after multiple applications.2>28 HA is pro-
vided by several manufacturers which vary in molecular
weight. Based on the data from four studies defined the
use of high molecular weight HA (HMWHA) for the treat-
ment of OA. HWHA defined as a molecular weight above
1.000kDa.2> HMWHA is preferred to low mollecular weight
HA (LMWHA) because, the latter has an ability to act as
a pro-inflammatory up-regulation, promoting the activa-
tion and maturation of dendritic cells, releasing pro-in-
flammatory cytokines such as interleukinl beta (IL-1B), tu-
mor necrosis factor o (TNF-a), IL-6, and IL-12. Besides
that, it also increased the expression of chemokines and
promoting cell proliferation.29,30

The number of injections also varied among these stud-
ies, including single injection, and multiple injections
which were repeated at different times. One study by Tava-
solli et al. also compared single injection vs double in-
jection of PRP, resulting in double injection being better
than single injection or HA treatment (WOMAC total score
61.57+11.29 vs 63.71%9.87).

Beyond those differences in this study, the mechanism of
PRP and HA in the change of KOA was an essential factor
that may influence the outcome. The therapeutical effects

of HA may be attributed to improved lubrication. Growth
factors in PRP are fundamental to stimulate the prolifera-
tion and differentiation of chondrocytes, regulate collage-
nase, and thus regenerate the cartilage.3! The combination
of HA and PRP may be more beneficial than alone. Another
study concluded that the combination of HA and PRP re-
sulted in better outcomes than HA alone for up to one year
and PRP alone for up to three months.32

Nevertheless, few limitations were inexorable. First, the
follow-up time was relatively short, and PRP and HA’s long-
term efficacy and safety could not be evaluated. Second,
only one study used NS as a placebo hence we cannot deter-
mine whether the PRP and HA given had a placebo effect.
Third, the amount of PRP (mL) differs in each study ranging
from 4 mL to 5 mL. Lastly, in terms of grading the OA, some
studies use KL grading, and the rest use Ahlback grading,
which may affect the credibility of effectiveness.

CONCLUSION

We concluded that intra-articular injection of HA or PRP
could improve the total WOMAC, IKDC, VAS, and Tegner
score however, there is uncertainty regarding whether the
PRP is superior to HA since there was no standardized pro-
cedure for preparing PRP solution, which can affect the re-
sults. Other than that, there is no consensus regarding the
dosage of PRP injected. Also, all the indicators used were
very subjective. Hence we can not conclude that PRP af-
fected cartilage repair. In the future, some objective in-
dicators including MRI to assess cartilage or pathological
studies will be essential to be included in the outcome as-
sessment.
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