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ABSTRACT

Background: Treatment of hand osteoarthritis (OA) often includes corticosteroid and hyaluronic acid (HA) injections.
Some studies have reported better pain relief and improved function, whereas others have reported minimal long-term
benefits. This study aimed to evaluate the effects of corticosteroids and HA injections on the management of hand OA.
Methods: PubMed, Embase, CENTRAL, and EBSCO Open Disk were searched from their inception to May 2024. Random-
ized controlled trials (RCTs) comparing intra-articular corticosteroid and HA injections in adults with hand OA were includ-
ed. Data on demographics, interventions, and outcomes were extracted and the risk of bias was assessed using the Co-
chrane Risk of Bias 2. We performed a pairwise meta-analysis using a random-effects model to estimate the pooled effects
of the included trials, that is, standardized mean differences (SMDs) with their corresponding 95% confidence intervals (Cls).
Results: Of 189 articles, three RCTs involving 180 participants (mean age, 62-62.9 years) were included. One RCT was iden-
tified through a database search, and two RCTs were identified through other searching techniques. The risk of bias was
considered low in two trials and high in one trial. No significant difference in pain relief was found between the corticoste-
roid and HA treatments (SMD, 0.06; 95% Cl, -0.23 to 0.35; I’=0.0%).

Conclusion: Corticosteroid and HA injections offered similar pain relief in patients with hand OA. Further long-term stud-
ies are necessary to evaluate the functional outcomes and potential side effects. However, this conclusion should be inter-
preted with caution due to the small sample size of the studies (PROSPERO registration number: CRD42024511411).
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Introduction impairing daily functional activities and overall quality of life [1,2].
The administration of corticosteroids is a common pharmaco-

Osteoarthritis (OA) is a widespread and debilitating ailment logical approach for managing hand OA [3], offering short-term
that predominantly affects the elderly population, significantly pain relief through anti-inflammatory effects. However, concerns
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regarding potential cartilage degradation limit long-term applica-
tion. Hyaluronic acid (HA) injections have been considered an
alternative [4], aiming to improve synovial joint lubrication and
restore the viscoelastic characteristics of synovial fluid, potential-
ly facilitating extended symptom relief and functional enhance-
ment. However, supporting evidence for HA in hand OA remains
limited, despite some randomized trials demonstrating potential
benefits.

Many previous studies on the effects of corticosteroids and HA
in the treatment of knee joint OA may not be directly relevant to
hand OA [4-7]. Unlike the joints of the hand, the knee joint is sub-
jected to weight-bearing forces that may result in divergent treat-
ment outcomes between these two manifestations of OA. The
results suggest that HA relieved movement restriction, whereas
corticosteroids mitigated pain in patients with no significant ef-
fect on joint stiffness. According to recommendations from the
European Alliance of Associations for Rheumatology (EULAR),
the American College of Rheumatology (ACR), and the Osteo-
arthritis Research Society International (OARSI), topical non-
steroidal anti-inflammatory drugs (NSAIDs) are the first-line
treatment for hand OA. If symptoms persist, oral NSAIDs should
be considered, and in cases where intra-articular treatment is
required, glucocorticoid injections are recommended [8,9]. How-
ever, evidence supporting their effectiveness in hand OA is lim-
ited, with mixed results from randomized controlled trials (RCTs),
and most supportive data being derived from knee OA studies.

The effects of corticosteroids and HA on hand OA pain have
been explored in various studies [5,10,11] and have yielded mixed
results. Although corticosteroid injections may provide short-
term pain relief, their long-term efficacy is uncertain and raises
concerns about potential implications for joint integrity and

cartilage health; however, evidence on HA treatment is limited,
with only a few studies suggesting its effectiveness compared to
corticosteroids [10]. This lack of robust data highlights the need
for focused research to determine the most effective treatments
for hand OA. The objective of this study was to evaluate the com-
parative effects of HA and corticosteroids injection in manag-
ing hand OA. Given the differing mechanisms of action—anti-
inflammatory for corticosteroids and viscoelastic restoration for
HA—and the limited direct comparative evidence, this review
focuses on RCTs that directly compare pain relief outcomes be-
tween the two treatments.

Methods

The report of this study followed the Preferred Reporting Items
for Systematic reviews and Meta-Analyses (PRISMA) guide-
lines [12]. The study protocol was registered on the PROSPERO
(CRD42024511411).

Artificial intelligence (AI)-assisted language editing was per-
formed using ChatGPT (version GPT-4; OpenAl). This tool has
been used to improve grammar, syntax, and readability. The final
manuscript has been authored, verified, and approved by our re-
search team.

This study utilized data exclusively from previously published
studies. As no new data were collected directly from human
participants, Institutional Review Board (IRB) approval and in-
formed consent were not required.
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Figure 1. PRISMA flow diagram of study selection. CENTRAL, Cochrane Central Register of Controlled Trials; RCT, randomized controlled trial; PRISMA,

Preferred Reporting Items for Systematic reviews and Meta-Analyses.
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Search strategies and study selection

A systematic search was conducted from inception to May 2024
across the following databases: PubMed, Embase, the Cochrane
Central Register of Controlled Trials (CENTRAL), and EBSCO
Open Dissertations. The complete search strategy is detailed in
Supplement 1. Reference lists of the included papers and citation
tracking were performed using Scopus.

We included RCTs without language restrictions that met the
following inclusion criteria: (1) included adults with hand OA,
including thumb-base OA, interphalangeal OA, and erosive OA,
as determined by clinical diagnosis or fulfillment of the ACR of
Rheumatology criteria for hand OA; (2) directly compared the
effects of intra-articular corticosteroids and HA; and (3) reported
pain outcomes. Studies involving participants with other diseases
were eligible only if the data for those with hand OA were pre-
sented separately.

Two review authors (S.M. and N.S.) independently screened the
titles and abstracts, followed by a full-text review. Disagreements
between the authors were resolved through a consensus meeting,
and in cases of non-consensus, a third reviewer (T.D.) made the
final eligibility decision.

Data extraction

The following data were extracted from the included stud-
ies: demographics (age and sex), number of patients, definition/
description of hand OA, intervention and comparator charac-
teristics (dose, frequence, route of administration, and duration
of intervention) outgrowth measures, time, points, and reported
outcomes. One review author (S.M.) extracted data from each
included study. A second review author (N.S.) verified extracted
data.

Risk of bias assessment

Two authors (N.S. and S.M.) independently assessed the risk
of bias in the included trials by using the Cochrane Risk of Bias
2 tool (RoB2) [13,14]. Overall judgment based on the five risk-of-
bias domains was classified into three categories: high, some con-
cern, and low. Disagreements between the reviewers were settled
through discussion, and a consensus was reached with a third re-
viewer (T.D.). The results were visualized using Review Manager
(RevMan) version 5.4 (The Cochrane Collaboration) [15].

Data analysis

The outcome of interest was pain relief. We performed a pair-
wise meta-analysis using a random-effects model to estimate the
standardized mean differences (SMDs) was appropriate, as the
included studies employed varying Visual Analog Scale scores
(e.g., 0-10 and 0-100), necessitating standardization for meaning-

www.kjfm.or.kr

Table 1. Characteristic of included studies

Functional outcome

Main
outcome

outcome after

Duration of Time to evaluate
treatment

Intervention

Frequency of
treatment (wk)

Comparator

Country

treatment (wk)

(wk)

Mean
age (y)

Male

Total

Study author/

year

Grip and pinch strength
(grip dynamometer)

Pain (VAS)

4,12, 24

Methylprednisolone Sodium hyaluron ~ Not show Not show

Israel

42

Stahl et al.

15 mg
Sodium

acetate 40 mg
Triamcinolone

[17] (2005)
Bahadir et al.

Grip and pinch strength
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3 times at 1 week
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ful comparison with the corresponding 95% confidence interval
(CI). Statistical heterogeneity among the included trials was as-
sessed using the chi-square test and I’ [16]. We used the RevMan
software for analysis.

Results

Search results

A total of 189 articles were identified through a bibliographic
database search after the removal of duplicate records (Figure 1,
Supplement 2). Of these, five full-text articles that passed the title/
abstract screening were retrieved and reviewed for eligibility. One
article was included after full-text review. Two additional RCTs
were identified using other search techniques. Three trials were
included in this meta-analysis [17-19].

Study characteristics

The studies of the three trials included in this analysis were
conducted in Spain [18], Turkey [19], and Israel [17]. The dura-
tion of these studies varied from 6 to 12 months. The mean age of
the participants across the studies ranged from 62 to 62.9 years.
Collectively, 180 participants were involved in these studies, most
of whom were female, as detailed in Table 1. All of these trials
studied the treatment of hand OA with intra-articular injection
therapy using radiographic evidence and the Eaton-Lister clas-
sification to confirm the diagnosis. The concentrations of intra-
articular corticosteroid injections and intra-articular hyaluronate
injections were used to compare betamethasone (1.5 mg) versus
hyaluronate injections (5 mg), triamcinolone hexacetonide (20
mg) versus hyaluronate (5 mg), and methylprednisolone acetate
(40 mg) versus hyaluronate injections (15 mg).

Quality of the included trials

According to the Cochrane Risk of Bias assessment version 2.0,
the overall risk of bias of the two RCTs was judged as high [17,19].
The remaining trials were deemed to have a low risk of bias [18]
(Figure 2).

Effect on pain

The results indicated no significant difference between the cor-
ticosteroid and HA groups, suggesting no clear evidence favoring
one treatment over the other (SMD, 0.06; 95% CI, -0.23 to 0.35)
without heterogeneity among the included trials (I’=0%) (Figure
3).

Functional hand outcomes

All studies reported functional hand outcomes, such as grip
and pinch strength, but did not use consistent measurements to
enable a meta-analysis. One study demonstrated that corticoste-
roid injections only improved grip strength, with no significant
improvement in pinch measurements [17]. Similarly, another
study found that patients treated with HA showed significantly
greater differences in median functional index for hand OA

Risk of bias domains

Hyaluronic acid vs. corticosteroids for pain reduction

Hyaluronic acid vs. corticosteroids
1.1 Pain reduction

Hyaluronic acid Corticosteroids

D1 | D2 | D3 | D4 | D5 | Overall
Bahadir et al. [19] (2009) ‘ . . . . ‘
>
3 [Monfortetal. 1812015 | @ | @ | @ | ® | ® | @
0
Stahletal.[17](2005) | @ | @ | O | O | @ ®
Domains: Judgement
D1: Bias arising from the randomization process. @ High
D2: Bias due to deviations from intended intervention. @ Some concerns
D3: Bias due to missing outcome data. @ Low
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.
Figure 2. Risk of bias.
SMD SMD

Study or subgroup MeantSD Total MeantSD Total Weight (%) 1V, fixed, 95% Cl Year 1V, fixed, 95% CI
Stahl et al. [17] (2005) 2.2+1.9 27 2.2+2.7 25 29.1 0.00 (-0.54 to 0.54) 2005

Bahadir et al. [19] (2009)  0.5+2.1 20 1.0£2.0 20 22.3 -0.24 (-0.86 to 0.38) 2009

Monfort et al. [18] (2015)  2.0+2.7 48 1.4%2.3 40 48.6  0.24 (-0.19t0 0.66) 2014

Total (95% CI) 95 85 100.0  0.06 (-0.23 to 0.35)

Heterogeneity: chi’=1.60, df=2 (P=0.45); I’=0%
Test for overall effect: Z=0.41 (P=0.68)

-2-10 1 2

Hyaluronic acid Corticosteroids

Figure 3. Comparison effect on pain. SD, standard deviation; SMD, standard mean difference; IV, inverse variance; Cl, confidence interval; df, degrees

of freedom.
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scores between baseline and follow-up compared to those treated
with betamethasone [18]. The last study by Bahadir et al. [19]
showed that both steroid and HA treatments improved hand
function based on the Duruoz Hand Index, no significant differ-
ence between the two groups was observed.

Discussion

This study specifically addressed hand OA, an area with lim-
ited existing research, and exclusively examined the effects of HA
injections compared with corticosteroid injections. This approach
provides a clearer understanding of the intervention outcomes of
the two treatments. The pooled effect from the three included tri-
als indicated that both corticosteroids and HA injections did not
significantly differ considering their effects on pain reduction.

Our meta-analysis found no statistical heterogeneity, consistent
with findings across the three trials. By excluding trials involving
oral medications or other intra-articular substances such as pro-
lotherapy, platelet-rich plasma, stem cells, infliximab, interferon,
botulinum toxin, or normal saline, our study clearly evaluated the
pain-reducing effects of HA and corticosteroid injections. Despite
the superior ability of corticosteroids to reduce inflammation
compared to HA, the findings indicated no significant difference
in pain relief between the two interventions, regardless of their
differing mechanisms of action. However, long-term follow-up af-
ter 6 months is recommended, focusing on pain reduction, hand
function, and potential side effects.

A previous meta-analysis and RCT on thumb-based OA found
no significant short-term pain reduction with corticosteroids
and HA compared to placebo. It should be noted that platelet-
rich plasma shows the potential for medium-term pain relief [20].
However, the efficacy of intra-articular interventions remains
inconclusive compared with that of oral pharmacotherapy [21,22].
Additionally, the pain reduction mechanism may extend beyond
pharmacotherapy, as evidence from studies has demonstrated
the efficacy of placebo therapy compared with untreated control
groups [23].

This study had several limitations. First, its highly specific de-
sign focused solely on comparing outcomes between HA and cor-
ticosteroids, without including comparisons with placebo or oth-
er types of medication [22]. Second, the findings were limited by
the small number of studies available. However, this represents, to
our best knowledge, the most comprehensive evidence gathered
from a thorough and exhaustive search. Furthermore, the inabil-
ity to compare other clinical outcomes, such as functional hand
outcomes, is due to the use of various evaluation methods across
different studies.

In conclusion, both corticosteroid and HA injections have
demonstrated comparable efficacy in relieving pain associated
with hand OA. However, the clinical significance of this finding
remains inconclusive and should be interpreted with caution due

www.kjfm.or.kr

to the limited sample sizes of the included studies. These find-
ings may inform clinical decision making among general prac-
titioners, family medicine physicians, orthopedic surgeons, and
rheumatologists involved in the management of hand OA. Future
RCTs with larger sample sizes and longer follow-up periods are
warranted to evaluate additional outcomes, including functional
improvement, cost-effectiveness, and potential adverse effects, in
order to better define the therapeutic role of these intra-articular
interventions.

Article Information

Conflict of interest
No potential conflict of interest relevant to this article was re-
ported.

Funding
None.

Data availability
Not applicable.

ORCID

Saran Malisorn: https://orcid.org/0000-0001-6139-9340

Non Sowanna: https://orcid.org/0009-0006-0597-704X

Kansak Boonpattharatthiti: https://orcid.org/0000-0001-7804-524X
Teerapon Dhippayom: https://orcid.org/0000-0001-6222-6476

Author contribution

Conceptualization: SM, NS. Data curation: SM, NS, KB. Formal
analysis: NS, TD. Investigation: SM, NS. Methodology: TD. Re-
sources: KB, TD. Software: KB, TD. Supervision: TD. Visualiza-
tion: TD. Writing-original draft: SM, NS. Writing-review & edit-
ing: NS, TD, KB. Final approval of the manuscript: all authors.

Supplementary materials

Supplementary materials can be found via https://doi.org/10.4082/
kjfm.25.0125. Supplement 1. Search strategies: from inception to
14 February 2024. Supplement 2. List of excluded articles and rea-
sons for exclusion.

References

1. Palo N, Chandel SS, Dash SK, Arora G, Kumar M, Biswal MR. Effects of
osteoarthritis on quality of life in elderly population of Bhubaneswar,
India: a prospective multicenter screening and therapeutic study of
2854 patients. Geriatr Orthop Surg Rehabil 2015;6:269-75.

2. Tavares DR, Moca Trevisani VE Frazao Okazaki JE, Valeria de Andrade
Santana M, Pereira Nunes Pinto AC, Tutiya KK, et al. Risk factors of
pain, physical function, and health-related quality of life in elderly

https://doi.org/10.4082/kjfm.25.0125


https://doi.org/10.4082/kjfm.25.0125
https://doi.org/10.4082/kjfm.25.0125

Saran Malisorn, et al.

(&2}

=2}

N}

(o}

©

10.

11.

12.

13.

14.

people with knee osteoarthritis: a cross-sectional study. Heliyon
2020;6:€05723.

. Kloppenburg M. Hand osteoarthritis-nonpharmacological and phar-

macological treatments. Nat Rev Rheumatol 2014;10:242-51.

. Abate M, Pulcini D, Di Iorio A, Schiavone C. Viscosupplementation

with intra-articular hyaluronic acid for treatment of osteoarthritis in
the elderly. Curr Pharm Des 2010;16:631-40.

. Ayral X. Injections in the treatment of osteoarthritis. Best Pract Res

Clin Rheumatol 2001;15:609-26.

. Latourte A, Kloppenburg M, Richette P. Emerging pharmaceutical

therapies for osteoarthritis. Nat Rev Rheumatol 2020;16:673-88.

. Wehling P, Evans C, Wehling ], Maixner W. Effectiveness of intra-artic-

ular therapies in osteoarthritis: a literature review. Ther Adv Musculo-
skelet Dis 2017;9:183-96.

. Fuggle N, Bere N, Bruyere O, Rosa MM, Prieto Yerro MC, Dennison E,

et al. Management of hand osteoarthritis: from an US evidence-based
medicine guideline to a European patient-centric approach. Aging
Clin Exp Res 2022;34:1985-95.

. Terpstra SE, van de Stadt LA, Kloppenburg M. The management of

hand osteoarthritis: the rheumatologist’s perspective. ] Hand Ther
2022;35:322-31.

Estee MM, Cicuttini FM, Page M]J, Butala AD, Wluka AE, Hussain SM,
et al. Efficacy of corticosteroids for hand osteoarthritis: a systematic
review and meta-analysis of randomized controlled trials. BMC Mus-
culoskelet Disord 2022;23:665.

Kroon FP, Rubio R, Schoones JW, Kloppenburg M. Intra-articular
therapies in the treatment of hand osteoarthritis: a systematic litera-
ture review. Drugs Aging 2016;33:119-33.

Page M]J, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow
CD, et al. The PRISMA 2020 statement: an updated guideline for re-
porting systematic reviews. BMJ 2021;372:n71.

Higgins JP, Savovic ], Page MJ, Sterne JA. Revised Cochrane risk-of-bi-
as tool for randomized trials (RoB 2) short version (CRIBSHEET). RoB
2 Development Group; 2019.

Sterne JA, Savovic ], Page MJ, Elbers RG, Blencowe NS, Boutron |, et al.
RoB 2: a revised tool for assessing risk of bias in randomised trials.

https://doi.org/10.4082/kjfm.25.0125

15.

16.

17.

18.

19.

20.

21.

22.

23.

BM]J 2019;366:14898.

McGuinness LA, Higgins JP. Risk-of-bias VISualization (robvis): an R
package and Shiny web app for visualizing risk-of-bias assessments.
Res Synth Methods 2021;12:55-61.

Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page M]J, et al.
Cochrane handbook for systematic reviews of interventions version
6.3 (updated February 2022). The Cochrane Collaboration; 2023.
Stahl S, Karsh-Zafrir I, Ratzon N, Rosenberg N. Comparison of intraar-
ticular injection of depot corticosteroid and hyaluronic acid for treat-
ment of degenerative trapeziometacarpal joints. ] Clin Rheumatol
2005;11:299-302.

Monfort ], Rotes-Sala D, Segales N, Montanes FJ, Orellana C,
Llorente-Onaindia J, et al. Comparative efficacy of intra-articular hy-
aluronic acid and corticoid injections in osteoarthritis of the first car-
pometacarpal joint: results of a 6-month single-masked randomized
study. Joint Bone Spine 2015;82:116-21.

Bahadir C, Onal B, Dayan VY, Gurer N. Comparison of therapeutic ef-
fects of sodium hyaluronate and corticosteroid injections on tra-
peziometacarpal joint osteoarthritis. Clin Rheumatol 2009;28:529-33.
Thakker A, Sharma SC, Johnson N, Dias JJ. Comparison between in-
tra-articular injections of corticosteroids, hyaluronic acid, PRP and
placebo for thumb base osteoarthritis: a frequentist network me-
ta-analysis. ] Orthop 2023;45:78-86.

Dossing A, Nielsen SM, Kroon FP, Balsby IM, Tarp S, Kloppenburg M,
et al. Comparative effectiveness of pharmacological interventions for
hand osteoarthritis: a systematic review and network meta-analysis of
randomised trials. RMD Open 2023;9:e003030.

Heyworth BE, Lee JH, Kim PD, Lipton CB, Strauch R], Rosenwasser
MP. Hylan versus corticosteroid versus placebo for treatment of basal
joint arthritis: a prospective, randomized, double-blinded clinical tri-
al. ] Hand Surg Am 2008;33:40-8.

Balsby IM, Nielsen SM, Christensen R, Henriksen M, Dahl LU, BergJI,
et al. Comparative effectiveness of different placebos and comparator
groups for hand osteoarthritis exploring the impact of contextual fac-
tors: a systematic review and meta-analysis of randomised trials. Os-
teoarthritis Cartilage 2024;32:848-57.

www.kjfm.or.kr



