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Intra-articular Therapies for Hand Osteoarthritis

A Systematic Review and Network Meta-analysis
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Objective: Intra-articular injection therapy for hand osteoarthritis has
inconclusive evidence regarding the effectiveness of different regimens. A
systematic review and network meta-analysis of randomized controlled
trials was conducted to examine the effectiveness of different injectants.
Design: The PubMed, Cochrane Library, Embase, ClinicalKey, and
Scopus databases were searched for studies from inception to July
15, 2023. Randomized controlled trials that applied intra-articular in-
jection to hand osteoarthritis patients were included, and the outcomes
of pain scores and functional scales were assessed.

Results: Fourteen randomized controlled trials with 674 patients met
the inclusion criteria; 11 randomized controlled trials were included
in the network meta-analysis. Intra-articular injected platelet-rich plasma
and dextrose significantly improved pain scores (mean difference =—4.03,
95% confidence interval = —6.51 to —1.56 for platelet-rich plasma; mean
difference = —1.06, 95% confidence interval =—2.1 to —0.02 for dextrose)
and hand function (standard mean difference = —0.93, 95% confidence
interval =—1.81 to —0.05 for platelet-rich plasma; standard mean differ-
ence = —(.84, 95% confidence interval =—1.58 to —0.09 for dextrose) in
the long-term (26 mos after treatment completion). The ranking prob-
abilities revealed the highest effectiveness of platelet-rich plasma,
followed by dextrose. No major adverse effects were reported.
Conclusions: Intra-articular injected platelet-rich plasma and dextrose
can be recommended for treating hand osteoarthritis.
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What Is Known

¢ The evidence regarding the effectiveness and safety of
various intra-articular injectants for hand osteoarthri-
tis remains inconclusive.

What Is New

e Our analyses indicate that of the various regimens an-
alyzed (platelet-rich plasma [PRP], dextrose, cortico-
steroids, hyaluronic acid, botulinum toxin, and gly-
cosaminoglycan polysulfate), only intra-articular PRP
and dextrose significantly improves pain score and
hand function in the long-term (=6 mos after treat-
ment completion), with PRP providing better im-
provement than dextrose. Thus, intra-articular PRP
and dextrose can serve as safe and effective treatment
options for hand osteoarthritis in the long-term.

and osteoarthritis is a degenerative disease that commonly
H involves the interphalangeal and first carpometacarpal
joints."? It is associated with pain, joint stiffness, reduced qual-
ity of life, low hand grip and pinch strength, and functional
impairment.** Treatment can be multidisciplinary and includes
nonpharmacological modalities, medication, and surgery.s’7
Some treatment options are intra-articular injection of cortico-
steroids, hyaluronic acid, and platelet-rich plasma (PRP).5 ™!

The evidence regarding the effectiveness of different regi-
mens remains inconclusive because of the methodological limita-
tions of the current trials.'*'? Their short-term and long-term
effects also remain unclear.'* Moreover, the effectiveness of dif-
ferent regimens of intra-articular therapy is yet to be summarized.

Network meta-analysis is a technique that offers significant
advantages over traditional pairwise meta-analysis, as it allows
for the simultaneous comparison of three or more treatments
within a single analysis. This is achieved by integrating both
direct and indirect evidence from a network of randomized
controlled trials (RCTs), providing a more comprehensive un-
derstanding of treatment efficacy than traditional pairwise
meta-analysis. Thus, a systematic review and network meta-
analysis of RCTs was conducted to examine the current body of
evidence regarding the effectiveness and safety of different
intra-articular injection agents in adults with hand osteoarthritis.

MATERIALS AND METHODS

This study was registered prospectively in the PROS-
PERO database (registration number: CRD42023385435)
and was conducted according to the Preferred Reporting Items
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for Systematic Reviews and Meta-analyses extension state-
ment for reporting of systematic reviews incorporating net-
work meta-analyses (see Supplementary Checklist, http://
links.lww.com/PHM/C552)."

Study Selection and Eligibility Criteria

This study included RCTs in which intra-articular injections
were administered to adults with hand osteoarthritis, and their
pain scores and functional scales were assessed. No language re-
strictions were applied. Protocols, conference papers, case reports,
case series, and animal studies were excluded.

Data Sources and Retrieval

Two reviewers independently searched the PubMed,
Cochrane Library, Embase, ClinicalKey, and Scopus databases
for relevant articles from inception until July 15, 2023. The de-
tailed search strategies are presented in Supplementary Table
S1, http:/links.lww.com/PHM/C553. Moreover, the references
in relevant articles were manually searched to identify poten-
tially eligible articles.

Two independent reviewers screened the titles, abstracts,
and full texts of the retrieved RCTs to identify relevant studies,
and only studies that met the inclusion criteria were selected.

Data Items

The following parameters were extracted from the in-
cluded RCTs: number of patients, sex, age, inclusion and ex-
clusion criteria, treatment regimens and procedure of intra-
articular injection, follow-up durations, and appraised outcome
measures. The main appraised outcome measures were pain
scores and functional scales. Any reported adverse event was
recorded. Follow-up was classified as short-term (3 mos after
treatment completion) and long-term (26 mos after treatment
completion, with the longest reported outcome selected).

Risk-of-Bias Assessment

The methodological quality of the included studies was
assessed using the Physiotherapy Evidence Database (PEDro)
scale.'® It consists of 11 items that are rated “Yes”(1 point) or
“No” (0 points) depending on whether a criterion is met. How-
ever, in this study, an item pertaining to external validity was
not used in the calculations, yielding a total PEDro score of
0-10. Scores of 0-3, 4-5, 6-8, and 9-10 are considered poor,
fair, good, and excellent quality, respectively.'” Studies of poor
quality were excluded from the network meta-analysis.

Statistical Analysis

The network analysis was performed using ShinyNMA
v1.01."8 It is an online cloud computing network meta-
analysis tool for researchers and draws charts in accordance
with the standards of the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses 2020 guidelines.'® The
network connection can be presented and evaluated graphically.
This tool synthesizes results and provides a rationale for the
choice of the software programs of R (version 4.1.0), metafor
(version 2.4-0), netmeta (version 1.3-0), and BUGSnet (version
1.0-4). The network meta-analysis was performed under a
frequentist framework.
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The transitivity assumption was evaluated by visualizing
the distributions of potential effect modifiers (clinical and
methodological covariates associated with intervention effects)
across comparisons in the network.?® Conventional meta-
analysis of each outcome was performed using the random-
effects model. Data measured using similar scales with differ-
ent metric units (such as visual analog scales ranging from 0
to 10 and 0 to 100) were converted proportionally to the same
scale and further assessed by calculating the mean difference
(MD). Relevant data measured using different scales were con-
verted to a single scale by using the standardized mean differ-
ence (SMD). In the absence of MD/SMD values, data were es-
timated by calculating correlation coefficients, as recom-
mended by the Cochrane Handbook for Systematic Reviews
of Interventions.>' This network meta-analysis was conducted
using a random-effects model. Head-to-head comparisons of
different intra-articular injection agents for hand osteoarthritis
were conducted by estimating the MD/SMD and 95% confi-
dence interval (CI). For the comparison of each intervention
with the control, interval plots are presented as forest plots
for each result, with the horizontal lines representing CIs.
Pairwise comparisons of each possible permutation between
interventions in the network meta-analysis are presented as
league tables, in which the relative effectiveness and the uncer-
tainty for all possible pairs of interventions are indicated.

To identify the superiority of the interventions, the distri-
bution of probabilities for the ranking of different injection reg-
imens for pain and functional improvement was analyzed. The
P-score was used for the estimation of efficacy ranking, which
measures the mean extent of certainty that a treatment is better
than the competing treatments. The P-score ranges from 0 to 1,
with a higher score indicating a possibly better treatment.? In-
consistency in the network meta-analysis was evaluated using
loop-specific heterogeneity for examining variation in treat-
ment effects across studies, and local incoherence estimates
were determined to detect variation between direct and indirect
sources of evidence. Differences in effect sizes between stan-
dard pairwise meta-analyses (direct comparisons) and indirect
comparisons were also compared.”

RESULTS

Search Results

Figure 1 illustrates the study selection flowchart. Fourteen
RCTs met the inclusion criteria.?*=” However, three of them
did not provide eligible data and thus were not included in
the network meta-analysis.?%°

Study Characteristics

The 14 selected RCTs all reported the effectiveness of dif-
ferent intra-articular injection regimens in patients with hand
osteoarthritis in terms of pain reduction (by using the visual an-
alog scale) or functional improvement (by using various assess-
ment tools). Moreover, by using dynamometers, nine trials re-
ported pinch strength, and six trials reported grip strength.

It should be noted that the injection regimens that were
grouped and analyzed under the same category encompassed
various different drug preparations, concentrations, and
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Records identified through
database search (n = 1433)

Additional records identified
through manual search (n = 2)

I !

Records identified (n = 1435)

Records excluded (n =301)

Records screened after

removing duplicates (n = 1134)

Duplications (n=301)

Records excluded (n = 1106)

Full-text article assessed for
eligibility (n = 28)

Irrelevance (n= 1106)

Records excluded (n = 14)
Irrelevant (n= 1)
Protocol (n=1)

Not a randomized controlled trial (n = 6)
Animal trials (n = 1)
Did not meet inclusion criteria (n = 5)

Records included in
the qualitative analysis (n = 14)

Records included in

the network meta-analysis (n = 11)

FIGURE 1. Flowchart for study selection.

products. The main characteristics of these RCTs are summarized
in Supplementary Table S2, http:/links.lww.com/PHM/C553.

Risk-of-Bias Assessment

The risks of bias of the selected RCTs were assessed inde-
pendently by two reviewers by using the PEDro scale.'®!
Four, seven, and three studies were rated as having excellent,
good, and fair quality, respectively (Table 1). Thus, no study
was excluded because of poor methodological quality.

Synthesis of Results: Network Meta-analysis

The quantitative results for all endpoints of network meta-
analysis were summarized in Table 2.

Pain Scores

The network meta-analysis of pain scores assessed at
short-term follow-up revealed that among the assessed regimens
(glycosaminoglycan polysulfate, corticosteroids, botulinum toxin,
PRP, and hyaluronic acid), no intervention was significantly more
favorable than placebo for short-term pain reduction (Supple-
mentary Fig. S1, http:/links.lww.com/PHM/C553).

The network plot of pain scores assessed at long-term
follow-up is shown in Figure 2A. The network meta-analysis
revealed that among the assessed regimens (glycosaminoglycan
polysulfate, dextrose, corticosteroids, botulinum toxin, PRP, and
hyaluronic acid), only PRP (mean difference [MD] = —4.03,
95% confidence interval [CI] = —6.51 to —1.56) and dextrose

© 2024 Wolters Kluwer Health, Inc. All rights reserved.

(MD =-1.06, 95% CI =—2.1 to —0.02) were significantly more
favorable than placebo for long-term pain reduction (Fig. 3).
Supplementary Table S3, http://links.lww.com/PHM/
C553, presents the league table of the pairwise meta-analysis
and network meta-analysis results of long-term pain scores.
The ranking probabilities of each regimen were shown in Sup-
plementary Figure S2, http:/links.Iww.com/PHM/C553, which re-
vealed the highest effectiveness of PRP, followed by dextrose.

Functional Scores

The network meta-analysis of functional scales assessed at
short-term follow-up revealed that among the assessed regi-
mens (corticosteroids, botulinum toxin, PRP, and hyaluronic
acid), no intervention was significantly more favorable than
placebo for short-term functional improvement (Supplemen-
tary Fig. S3, http:/links.Iww.com/PHM/C553).

The network plot of functional scales assessed at long-
term follow-up is shown in Figure 2B. The network meta-
analysis revealed that among the assessed regimens (dextrose,
corticosteroids, botulinum toxin, PRP, and hyaluronic acid),
only PRP (standard mean difference [SMD] = —0.93, 95%
CI = —1.81 to —0.05) and dextrose (SMD = —0.84, 95%
CI = —1.58 to —0.09) were significantly more favorable than
placebo for long-term functional improvement (Fig. 4).

Supplementary Table S4, http://links.lww.com/PHM/C553
presents the league table of the pairwise meta-analysis and net-
work meta-analysis results of long-term functional scores.
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TABLE 1. Summary of methodological quality based on the PEDro scale

PEDro Scale Items

PEDro Score

Studies Included 1 2 3 4 5 6 7 8 9 10 (0-10) Methodological Quality
24 Pastinen et al., 1988 Y N Y Y N Y Y N Y Y 7 Good

25 Reeves et al., 2000 Y Y Y Y N Y Y Y Y Y 9 Excellent
26 Meenagh et al., 2004 Y N Y Y N Y Y Y Y Y 8 Good

27 Stahl et al., 2005 Y N Y N N N N N Y Y 4 Fair

28 Fuchs et al., 2005 Y N Y N N Y Y Y Y Y 7 Good

29 Heyworth et al., 2008 Y N Y Y N Y N Y Y Y 7 Good

30 Ayhan et al., 2009 Y N Y N N N N N Y Y 4 Fair

31 Bahadir et al., 2009 Y N Y N N Y N N Y Y 5 Fair

32 Jahangiri et al., 2014 Y Y Y Y N Y Y N Y Y 9 Excellent
33 Monfort et al., 2014 Y N Y N N Y Y Y Y Y 7 Good

34 Sabah et al., 2020 Y Y Y N N N Y Y Y Y 7 Good

35 Malahias et al., 2021 Y Y Y N N Y Y N Y Y 7 Good

36 Paschoal et al., 2022 Y Y Y Y N Y Y Y Y Y 9 Excellent
37 Nguyen et al., 2022 Y Y Y Y Y Y Y Y Y Y 10 Excellent

Items: 1: random allocation, 2: concealed allocation, 3: baseline comparability, 4: blinded participants, 5: blinded therapists, 6: blinded assessors, 7: adequate
follow-up, 8: intention to treat analysis, 9: between group comparisons, and 10: point estimates and variability.
Methodological quality: excellent, 9-10 points; good, 6-8 points; fair, 4-5 points; poor, 0-3 points.

Yes (Y), 1 point; No (N), 0 point.

The ranking probabilities of each regimen were shown in Sup-
plementary Figure S4, http:/links.lww.com/PHM/C553, which
revealed the highest effectiveness of PRP, followed by dextrose.

Grip Strength

The network meta-analysis of grip strength assessed at both
short- and long-term follow-up revealed that among the assessed
regimens, no intervention was significantly more favorable than
placebo for grip strength improvement (Supplementary Fig. S5
and Supplementary Figure S6, respectively, http://links.lww.
com/PHM/C553).

Pinch Strength

The network meta-analysis of pinch strength assessed at both
short- and long-term follow-up revealed that among the assessed
regimens, no intervention was significantly more favorable than
placebo for pinch strength improvement (Supplementary Fig. S7
and Supplementary Figure S8, respectively, http:/links.lww.
com/PHM/C553).

Network Consistency

The network plot of long-term pain improvement (Fig. 2A)
depicted one triangle loop (corticosteroids-dextrose-placebo),
and loop-specific heterogeneity revealed no significant incon-
sistency between the results of direct and indirect comparisons
(Supplementary Table S5, http://links.lww.com/PHM/C553).

The network plot of long-term functional scores (Fig. 2B)
depicted no closed loop; therefore, loop-specific heterogeneity
was not assessed.

Studies Excluded From Network Meta-analysis

Three of the selected studies were not included in the final
network meta-analysis because they did not provide eligible
data (including data only presented in figures or measures of
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variance not reported).”®>° These studies compared the effec-
tiveness of corticosteroids, hyaluronic acid, and placebo. Two
of them noted a superior long-lasting effect of hyaluronic
acid,*®3° and the third reported no significant differences be-
tween these injectants and placebo.?’

Adverse Effects

None of the included studies reported any major adverse
effect of intra-articular injections. Eight RCTs reported no ad-
verse events.”*>! Four RCTs reported transient increases in lo-
cal pain at the injection site.**>*%*7 Of them, one RCT also
reported localized bleeding.*®

DISCUSSION

Summary

Intra-articular injection therapy is one modality for pain and
functional treatment in hand osteoarthritis; however, the short-
and long-term effects of different intra-articular injection therapy
regimens are uncertain.'* In this systematic review and network
meta-analysis, the effectiveness and safety of different intra-
articular injection agents in adults with hand osteoarthritis was ex-
amined. The findings in this study revealed that none of the com-
pared regimens were significantly better than placebo in terms of
pain score, functional scale, pinch strength, and grip strength at
short-term follow-up. However, at long-term follow-up, PRP
and dextrose were more effective than placebo in reducing pain
scores and functional limitations, with PRP being better than dex-
trose in ranking. No regimen was significantly better than placebo
in improving pinch and grip strength at long-term follow-up.

Comparison With Existing Literature

PRP has been reported to serve as a bioactive cell scaf-
fold, and it enhances cartilage regeneration and provides
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TABLE 2. Quantitative results of network meta-analysis

Short-Term Pain Scores
Compared Interventions (vs. Placebo) MD (95% CI)
BTX -1.6 (-4.74;1.54) 0.77

P-Score

GAGPS —1.7 (-6.08; 2.68)  0.74
HYAL 0.19 (-2.53;2.9) 0.46
CORT 024 (—-1.99;2.47) 043

PRP 1.62 (—1.58;4.82) 0.12
Short-term functional scores

Compared interventions (vs. placebo) SMD (95% CI) P-score

HYAL ~1.08(-3.35; 1.18)  0.83
CORT ~0.46 (-2.49; 1.56)  0.52
BTX ~0.11(-2.13;191) 043
PRP ~0.09 (-2.55;237) 036

Short-term grip strength
Compared interventions (vs. placebo) SMD (95% CI) P-score
PRP —0.86 (—3.76;2.03)  0.83

CORT 0.14 (—-1.96;2.24)  0.52
HYAL 0.56 (—1.89; 3.0) 0.33
GAGPS 1.15(-1.04;334) 0.23

Short-term pinch strength
Compared interventions (vs. placebo) SMD (95% CI) P-score
PRP —0.19 (-3.59;3.22) 0.61

CORT 0.0 (-2.49;2.49)  0.57
HYAL 039 (-2.5;328) 039
GAGPS 0.6 (-1.95;3.15) 038

Long-term pain scores

Compared interventions (vs. placebo) MD (95% CI) P-score
PRP —4.03 (=6.51; —-1.56) 1.0
DEXT —1.06 (=2.1: —0.02) 0.74
BTX —0.66 (-2.34;1.02)  0.59
GAGPS -0.27 (-1.55; 1.01)  0.48
CORT 0.47 (-0.59; 1.53)  0.21
HYAL 0.77 (-0.66; 2.21)  0.11
Long-term functional scores

Compared interventions (vs. placebo) SMD (95% CI) P-score
PRP —0.93 (=1.81; —0.05) 0.89
DEXT —0.84 (=1.58: —0.09)) 0.86
BTX —0.18 (-0.68; 0.33)  0.42
CORT —0.13 (-0.64; 0.37)  0.38
HYAL —0.01 (-0.66; 0.65)  0.23

Long-term grip strength

Compared interventions (vs. placebo) SMD (95% CI) P-score

HYAL —0.13(-0.79;0.52) 0.8
CORT 0.04 (—0.46; 0.55)  0.52
GAGPS 0.69 (-0.06; 1.44)  0.06

Long-term pinch strength

Compared interventions (vs. placebo) SMD (95% CI) P-score

HYAL -0.38 (-127;0.51)  0.78
DEXT ~0.33 (-1.34; 0.68)  0.71
CORT ~0.13 (-0.83; 0.58)  0.51
GAGPS 08(-0.11;1.7)  0.05

Statistically significant results are underlined.
BTX, botulinum toxin; CORT, corticosteroids; DEXT, dextrose; GAGPS,
glycosaminoglycan polysulfate; HYAL, hyaluronic acid.
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anti-inflammation effects with the alleviation of osteoar-
thritic pain.'® Similar to the findings in this study, a meta-
analysis concluded that PRP significantly improves pain
scores and functional limitations compared with control in
patients with hand and foot osteoarthritis, with the results
being significant at longer-duration follow-up.'' Another
meta-analysis published in 2023 also concluded that PRP
is an efficient and long-lasting minimally invasive therapy
option for carpometacarpal arthritis of the thumb.*® How-
ever, the number of RCTs on hand osteoarthritis remains
limited, and the results are preliminary.'? Larger-scale and
longer-term studies on the effectiveness of PRP are war-
ranted. In addition, to avoid unintentional activation of
platelets, it is recommended to use large-bore needles for
PRP injections. However, the needles used in the included
RCTs were relatively small-sized (number 25 needle in one
of the study)** because of the size of the hand joints, indicat-
ing a need for further investigation in this area.

Intra-articular hyperosmolar dextrose (concentration rang-
ing from 10% to 50% in previous studies) is a commonly used
sclerosing agent of prolotherapy. The hyperosmolar environ-
ment created by it may induce cell rupture and increase the ex-
pression of platelet-derived growth factor.**** A meta-analysis
reported that dextrose prolotherapy provided better therapeutic
effects than exercise and local anesthetics.*! Moreover, dex-
trose prolotherapy has an excellent safety profile and relatively
low cost, and it can be considered in patients refractory to
conservative therapies.*?

RCTs comparing the effectiveness of intra-articular ste-
roids, hyaluronic acid, and placebo have presented conflicting
results.>* Similar to the findings in this study, many reviews
have concluded that intra-articular injected corticosteroids or
glucocorticoids have no significant effect on pain or function
improvement at 4-6 wks or over 3—12 mos in patients with os-
teoarthritis of the first carpometacarpal joint.>** The 2018 up-
date of the European League Against Rheumatism recommen-
dations for the management of hand osteoarthritis also advised
against intra-articular glucocorticoid injections in patients with
hand osteoarthritis.’ Notably, the three RCTs not included in
the network meta-analysis comopared the effects of corticoste-
roids and hyaluronic acid.**>° Spaans et al. included these
RCTs in their systematic review and concluded that corticoste-
roids and hyaluronic acid reduce pain in patients with osteoar-
thritis at the base of the thumb.** However, the benefits of cor-
ticosteroids are short-term.”*® Given the lack of evidence spe-
cific to hand osteoarthritis, a guideline published in 2019
conditionally recommended against intra-articular injection of
glucocorticoids for patients with hand osteoarthritis; however,
it is conditionally recommended over other agents due to the
generally better quality of evidence at the time.*’ Thus,
larger-scale and well-designed RCTs are required.

Risk-of-Bias Assessment

In this study, the PEDro scale was used to assess the risks
of bias of the included trials.'®'” Although most studies re-
ported the blinding of outcome assessors, only the most recent
trial by Nguyen et al. achieved the blinding of therapists who
administered the therapy, as only the pharmacist who prepared
the injection solution was aware of the allocation, and the
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A CORT
BTX

DEXT 1

1 PRP

GAGPS 1

PLA
HYAL

B CORT BTX

DEXT

PRP

HYAL PLA

FIGURE 2. Network plots of long-term pain scores (A) and functional scores (B). The numbers on the line indicate the number of trials conducted for the
comparison. BTX, botulinum toxin; CORT, corticosteroids; DEXT, dextrose; GAGPS, glycosaminoglycan polysulfate; HYAL, hyaluronic acid; PLA, placebo.

solutions of the two groups were identical in appearance, vol-
ume, and echogenicity. 2 26-28:29:317333537 gome of the trials
applied opaquely covered syringes for injection or used
similar-looking solutions to ensure the blinding of the partici-
pants, but the therapists in these studies were deemed to be in-
adequately blinded, as whether they were aware of the solution
contents was not clearly stated.?>2%2%-36

Safety

Studies on intra-articular corticosteroid injections have re-
ported adverse events, such as septic arthritis and tendon rupture.
These adverse events were especially associated with repeated
and long-term corticosteroid injections; however, no side effects
of similar severity were reported by the studies included in the
present research.”® Several reviews have reported that intra-
articular injected dextrose, hyaluronic acid, and PRP are safe.***°
Transient local pain near the injection site was the most frequently
reported side effect.’>333%37 Overall, intra-articular injection ther-
apy is generally considered safe and well tolerated.

Strengths and Limitations

The present study has several strengths. First, this is the first
network meta-analysis to compare the effectiveness of various

intra-articular agents for hand osteoarthritis. Second, most in-
cluded studies were of good and excellent quality, and none of
poor quality. Third, no significant inconsistency was noted be-
tween the results of direct and indirect comparisons of the main
outcome, indicating good coherence.

This study also has some limitations. First, few RCTs in-
vestigated the treatment effects of botulinum toxin, glycosami-
noglycan polysulfate, and PRP; thus, the results of these regimens
were mostly obtained from indirect comparisons. Second, cur-
rently most of the RCTs have focused on intra-articular therapy
for the thumb carpometacarpal joint, with only 3 RCTs in-
cluded in our review involved intra-articular injections in the
distal and proximal interphalangeal joints of the hand.>*?>-
However, only the mixed results of both finger and thumb
carpometacarpal joint subgroups were reported, as only one
study separately reported therapeutic effects solely for hand in-
terphalangeal joint injections.”® Third, the injection prepara-
tions, numbers of injections, solution products (such as differ-
ent types of steroids and PRP), injection techniques (such as
using image guidance or not), and treatment protocols applied
by the included trials were notably inconsistent, which may re-
sult in heterogeneity for the results and should be interpreted
with caution. Fourth, adequate blinding of therapists and par-
ticipants was not achieved in most trials, which may have

Results for all studies

Comparison: other vs 'PLA’

Treatment (Random Effects Model) MD 95%-Cl P-score
BTX e -0.66 [-2.34; 1.02] 0.59
CORT —— 0.47 [-0.59; 1.53] 0.21
DEXT — -1.06 [-2.10;-0.02] 0.74
GAGPS —— -0.27 [-1.55; 1.01] 0.48
HYAL e 0.77 [-0.66; 2.21] 0.1
PLA 0.00 0.37
PRP | 1 | : : ‘ -4.03 [-6.51;-1.56] 1.00

6 4 2 0 2 4 6

FIGURE 3. Forest plot of long-term pain scores. BTX, botulinum toxin; CORT, corticosteroids; DEXT, dextrose; GAGPS, glycosaminoglycan polysulfate;
HYAL, hyaluronic acid; PLA, placebo.
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Comparison: other vs 'PLA’

Treatment (Random Effects Model) SMD  95%-Cl P-score
BTX b -0.18 [-0.68; 0.33] 0.42
CORT —— 0.38
DEXT — : 0.86
HYAL e -0.01 [-0.66; 0.65] 0.23
PLA 0.00 0.22
PRP -0.93 [-1.81;-0.05] 0.89
I T T T T 1
45 1 05 0 05 1 15

FIGURE 4. Forest plot of long-term functional scores. BTX, botulinum toxin; CORT, corticosteroids; DEXT, dextrose; HYAL, hyaluronic acid; PLA, placebo.

introduced bias; furthermore, because of the relatively small
number of relevant RCTs found, those deemed as fair quality
were also included in this study.

In conclusion, the analyses of this study indicate that of
the various regimens analyzed (PRP, dextrose, corticosteroids,
hyaluronic acid, botulinum toxin, and glycosaminoglycan
polysulfate), only intra-articular PRP and dextrose signifi-
cantly improves pain score and hand function in the long-term,
but not in the short-term, with PRP providing better improvement
than dextrose. This finding, in addition to the lack of major ad-
verse effects, imply that intra-articular PRP and dextrose can serve
as safe and effective treatment options for hand osteoarthritis.
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