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Knee osteoarthritis (OA) is the most documented form of OA and is accountable for
about 80% of total OA cases worldwide [1]. Lately, the incidence of knee OA has continued
to rise, with no signs of slowing down [1]. Its etiology involves inflammation of the syn-
ovial tissue and degeneration of the articular cartilage, resulting in unbearable pain and
functional impairment [2,3]. Conventionally, knee OA is managed by utilizing pharmaco-
logical agents, including non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroids,
viscosupplementation, and narcotics; non-pharmacological modes, such as activity modifi-
cation, weight loss, diet change, and physical therapy; and surgery (especially in advanced
stages of knee OA) when traditional treatment modalities have been ineffective [2,3]. These
aforementioned therapies have limitations and side effects, persistently intending to reduce
pain rather than targeting the underlying pathophysiology [2,3].

Of late, clinicians have adopted the intra-articular injection of platelet-rich plasma
(PRP) and hyaluronic acid (HA), either alone or in combination, for managing knee OA.
Studies, including systematic reviews and meta-analyses, have reported that both PRP and
HA, administered individually, result in improved outcomes, including reducing pain and
the progression of OA; the post administration outcomes accomplished by PRP were better
compared to HA [4,5]. Additionally, studies have suggested that a combination of PRP
and HA may provide synergistic effects, thereby relieving pain, improving function, and
slowing the progression of knee OA [6]. However, the number of studies comparing the
efficacy of a combination of PRP and HA with PRP alone are limited.

In this editorial, we focused on a recently published prospective clinical study by
Ciapini et al. [7], titled “Is the Combination of Platelet-Rich Plasma and Hyaluronic Acid the
Best Injective Treatment for Grade II-III Knee Osteoarthritis? A Prospective Study”. In this
single-center, double-blinded, prospective study, the authors investigated the efficacy of a
combination of PRP and HA with PRP or HA alone in terms of functional recovery and pain
control. The inclusion criteria included patients between 30–80 years old with radiographic
evidence of Grade II or III (on the Kellgren–Lawrence scale) knee OA, pain or functional
limitations in activities of daily living (ADL), and an absence of clinical or imaging signs
of articular instability. The exclusion criteria included known hypersensitivity to HA,
pregnancy and lactation, body mass index (BMI) > 40, chronic administration of anti-
coagulant drugs or history of coagulopathies, neoplastic lesions, and kidney failure. Sixty
patients met the inclusion/exclusion criteria and were included in the study. These patients
were randomly divided into three groups, with ten males and ten females in each group
(i.e., twenty subjects/group). Group A, Group B, and Group C received intra-articular
injections of HA (2 mL/40 mg HA, 1550 KDa), PRP (4 mL), and PRP+HA, respectively. The
Visual Analogue Scale (VAS) and Western Ontario and McMaster Universities Arthritis
Index (WOMAC) were recorded to assess the patient’s pain and overall clinical condition at
baseline and at 3 and 6 months post injection, respectively. No adverse events were reported
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in either group throughout the duration of the study. PRP+HA showed a statistically
significant (p < 0.05) improvement on the VAS compared to both PRP and HA alone. For
the WOMAC, all three groups showed improvement in 3 months, but only the PRP+HA
group showed continued improvement at 6 months. Though there were no statistical
differences between PRP and PRP+HA, the treatment with PRP (Group B and C together)
showed significant differences (p < 0.05) compared to HA alone at 6 months. This study
was not without limitations, including a small cohort size and short follow-up. In addition,
despite using a kit for the PRP formulation, no characterization of prepared/used PRP
(platelet count and concentration compared to whole blood, presence or absence of WBC or
RBC, use of activator, etc.) was reported.

In summary, despite the constraints, I applaud the efforts of the authors as this study
positively adds to the current literature that the administration of PRP with HA is safe and
potentially efficacious in patients with mild-to-moderate knee OA. The results from this
study are in accordance with a recent systematic review and meta-analysis that reported
significant improvements in pain and function up to 1 year with PRP+HA compared to PRP
alone [8]. On the other hand, a more recent systematic review and meta-analysis concluded
that PRP+HA was not superior to PRP alone [9]. Despite contrasting results, both systematic
reviews and meta-analyses [8,9] share similar shortcomings, including a small number of
selected studies and variability in the composition of PRP used in the included studies.
Thus, more adequately powered, multi-center, double-blinded, prospective, randomized
controlled trials involving a well-characterized PRP formulation with a longer follow-up
are warranted to further determine the efficacy of PRP+HA compared to PRP alone in
patients with knee OA.

As of 1 October 2023, there are only two (one each) on-going clinical studies registered
on clinicaltrials.gov and the Chinese Clinical Trial Register (ChiCTR) (search terms: “knee
osteoarthritis” and “platelet-rich plasma” and ”hyaluronic acid”) comparing the efficacy of
a combination of PRP and HA with PRP alone for the treatment of knee OA. These trials
are summarized in Table 1.

Table 1. On-going clinical trials registered on ClinicalTrials.gov and Chinese Clinical Trial Register
(ChiCTR) till 1 October 2023 comparing the efficacy of PRP+HA vs. PRP alone for the treatment of
knee osteoarthritis.

Study
Identifier Biologic

Study Phase;
Estimated

Enrollment (N)
Primary Outcome Measure(s) Recruitment

Status Country

NCT02964143

Cellular Matrix
of PRP+HA

vs. HA alone
vs. PRP alone

Not applicable;
N = 306

Variation of the pain between
baseline and month 6 (pain will be
evaluated using the WOMAC A
subscale; each item of this subscale
will be scored using a 100 mm VAS
at baseline and Month 6. The total
WOMAC A score will be reported as
a summed score of this subscale.).
[Time Frame: 6 months]

Unknown Switzerland

ChiCTR2100050974
PRP+HA

vs. HA alone
vs. PRP alone

Phase IV;
N = 54

A change of WOMAC score at
6 months follow up compared
with the score at baseline.
[Time Frame: 6 months]

Not yet
recruiting China

PRP: Platelet-rich Plasma, HA: Hyaluronic Acid, VAS: Visual Analogue Scale, WOMAC: Western Ontario and
McMaster Universities Arthritis Index.

Author Contributions: Conceptualization, A.G.; writing—original draft preparation, A.G.; writing—
review and editing, A.G., S.P.S. and A.G.P.; supervision, A.G.; project administration, A.G. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Biomedicines 2023, 11, 2759 3 of 3

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Gupta, A. Platelet-Rich Plasma One Week Prior to Hyaluronic Acid vs. Platelet-Rich Plasma Alone for the Treatment of Knee

Osteoarthritis. Biomedicines 2022, 10, 2805. [CrossRef] [PubMed]
2. Gupta, A.; Jeyaraman, M.; Maffulli, N. Common Medications Which Should Be Stopped Prior to Platelet-Rich Plasma Injection.

Biomedicines 2022, 10, 2134. [CrossRef] [PubMed]
3. Gupta, A. Allogenic Amniotic Tissue for Treatment of Knee and Hip Osteoarthritis. Pharmaceuticals 2022, 15, 404. [CrossRef]

[PubMed]
4. Campbell, K.; Saltzman, B.; Mascarenhas, R.; Khair, M.; Verma, N.; Bach, B.; Cole, B. Does intra-articular platelet-rich plasma

injection provide clinically superior outcomes compared with other therapies in the treatment of knee osteoarthritis? A systematic
review of overlapping Meta-analyses. Arthroscopy 2015, 31, 2213–2221. [CrossRef] [PubMed]

5. Wang, L.; Wei, L.; Ma, H.; Rastogi, S. Is platelet-rich plasma better than hyaluronic acid in the treatment of knee osteoarthritis? A
meta-analysis of randomized controlled trials. Wideochir. Inne. Tech. Maloinwazyjne 2022, 17, 611–623. [PubMed]

6. Yu, W.; Xu, P.; Huang, G.; Liu, L. Clinical therapy of hyaluronic acid combined with platelet-rich plasma for the treatment of knee
osteoarthritis. Exp. Ther. Med. 2018, 16, 2119–2125. [CrossRef] [PubMed]

7. Ciapini, G.; Simonettii, M.; Giuntoli, M.; Varchetta, G.; Franco, S.D.; Ipponi, E.; Scaglione, M.; Parchi, P.D. Is the Combination of
Platelet-Rich Plasma and Hyaluronic Acid the Best Injective Treatment for Grade II-III Knee Osteoarthritis? A Prospective Study.
Adv. Orthop. 2023, 2023, 1868943. [CrossRef] [PubMed]

8. Aw, A.A.L.; Leeu, J.J.; Tao, X.; Razak, H.R.B.A. Comparing the efficacy of dual Platelet-Rich Plasma (PRP) and Hyaluronic Acid
(HA) therapy with PRP-alone therapy in the treatment of knee osteoarthritis: A systematic review and meta-analysis. J. Exp.
Orthop. 2021, 8, 101. [CrossRef] [PubMed]

9. Zhang, Q.; Liu, T.; Gu, Y.; Gao, Y.; Ni, J. Efficacy and safety of platelet-rich plasma combined with hyaluronic acid versus
platelet-rich plasma alone for knee osteoarthritis: A systematic review and meta-analysis. J. Orthop. Surg. Res. 2022, 17, 499.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/biomedicines10112805
https://www.ncbi.nlm.nih.gov/pubmed/36359325
https://doi.org/10.3390/biomedicines10092134
https://www.ncbi.nlm.nih.gov/pubmed/36140235
https://doi.org/10.3390/ph15040404
https://www.ncbi.nlm.nih.gov/pubmed/35455401
https://doi.org/10.1016/j.arthro.2015.03.041
https://www.ncbi.nlm.nih.gov/pubmed/26033459
https://www.ncbi.nlm.nih.gov/pubmed/36818516
https://doi.org/10.3892/etm.2018.6412
https://www.ncbi.nlm.nih.gov/pubmed/30186448
https://doi.org/10.1155/2023/1868943
https://www.ncbi.nlm.nih.gov/pubmed/36938102
https://doi.org/10.1186/s40634-021-00415-1
https://www.ncbi.nlm.nih.gov/pubmed/34735663
https://doi.org/10.1186/s13018-022-03398-6
https://www.ncbi.nlm.nih.gov/pubmed/36403041

	References

