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CHAPTER 6
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a systematic literature review
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ABSTRACT

Background. Local treatments to alleviate symptoms in hand osteoarthritis (OA) are preferred,
especially in elderly patients with comorbidities. Therefore, we have summarized the benefits
and harms of intra-articular (IA) therapies.

Methods. \We conducted a systematic literature review until May 2015, including all controlled
trials investigating efficacy or safety of any IA therapy in carpometacarpal (CMC) and
interphalangeal (IP) OA compared with placebo or other treatments. Two authors independently
selected trials and assessed risk of bias using the Cochrane tool. The main efficacy outcome was
pain. We performed meta-analysis where appropriate.

Results. A total of 13 trials (864 patients) studying CMC (n=11) and IP OA (n=2) were
included, comparing corticosteroids or hyaluronic acid (HA) versus placebo (n=4 and n=3), and
corticosteroids versus HA (n=6). Single studies investigated infliximab, dextrose, and different
HAs. The overall risk of bias was unclear or high in most trials. Meta-analysis of two trials
comparing corticosteroids with placebo in CMC OA showed no improvement in pain (mean
difference -3.56, 95% confidence interval (Cl) -13.87 to 6.75, scale 0-100). HA also appeared
not efficacious compared with placebo in CMC OA. One trial comparing corticosteroids with
placebo in IP OA demonstrated significantly improved pain during movement. No convincing
evidence for efficacy of corticosteroids or HA over the other or alternative therapies was found.
Only local adverse events were reported. No specific |A therapy appeared more harmful than
another.

Conclusion. Despite a beneficial short-term safety profile, IA corticosteroids or HA do not
appear more effective than placebo in CMC OA. The suggestion that IA corticosteroids might
be efficacious in IP OA requires confirmation.
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INTRODUCTION

Hand osteoarthritis (OA) is a prevalent joint disorder with a high burden of disease, leading
to pain, loss of function and a decreased quality of life.® The prevalence of symptomatic
hand OA among men and women aged >70 years was estimated to be 13 and 26%,
respectively, in a large population-based cohort study,® and the prevalence of radiographic
hand OAis even higher, affecting up to 55 and 67% of men and women over the age of 55.%.
No treatments are yet available to modify the disease course.* The main aim for therapies
in hand OA is therefore to alleviate symptoms. For this purpose, non-pharmacological
treatments (e.g. education, the use of assistive devices, and the application of splints for
thumb base OA) as well as pharmacological treatment modalities [most importantly simple
analgesics like paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs)] are
available. The European League Against Rheumatism (EULAR) recommends a combination
of non-pharmacological and pharmacological treatment modalities for the optimal
management of hand OA, with a preference of local treatments over systemic treatments.®
Local treatment could be an attractive treatment modality, especially in elderly patients
with more comorbidities.

Awell-known, widely used form of local treatment is the injection of corticosteroids into
the affected joint, particularly for patients with thumb-base OA.¢ The local anti-inflammatory
effects of corticosteroid injections are hypothesized to decrease inflammation and
consequently relieve the symptoms of OA. However, important side effects like infectious
arthritis and cartilage damage have been described, although these adverse events are
infrequent.” The EULAR 2007 recommendations advocate the use of intra-articular
injection of corticosteroids to alleviate painful flares of OA, especially in thumb-base OA,
based on expert opinion.> However, this recommendation was not supported by the 2012
American College of Rheumatology (ACR) recommendations for the management of OA,
which “conditionally recommends not using intra-articular corticosteroids” in thumb-base
OA®

Another well-known intra-articular treatment is the injection of hyaluronic acid in the
osteoarthriticjoint (commonly called viscosupplementation). Viscosupplementationis based
on the physiologic importance of hyaluronan in the synovial fluid, and it is hypothesized
that this can restore the reduced viscoelasticity of the synovial fluid in osteoarthritic joints
and thus decrease pain, improve mobility and restore the natural protective functions of
hyaluronan in the joint.” 1° Reported side effects include local reactions, but also more
serious side effects like pseudoseptic reactions and flare-ups of the disease.' 2 Experts
do not yet agree on the usefulness of this form of intra-articular therapy, since EULAR
guidelines specify that intra-articular hyaluronan may be useful in treating thumb-base OA,
whereas ACR guidelines conditionally recommend not using intra-articular hyaluronates.>®

A recent systematic review assessing the efficacy of intra-articular injections of
corticosteroids and hyaluronic acid in thumb-base OA concluded that intra-articular
hyaluronic acid may be useful to increase functional capacity and that intra-articular
corticosteroids can decrease pain in thumb OA after 24 weeks.'® However, the authors



120 | Chapter 6

found large heterogeneity in the results of their meta-analysis. Moreover, they did not
include other subsets of OA, e.g. interphalangeal (IP) OA and erosive OA, and excluded trials
that assessed other intra-articular therapies besides corticosteroids or hyaluronic acid.

The aim of the present study was to assess the benefits and harms of all forms of intra-
articular therapies in the treatment of hand OA, including all its subsets.

METHODS

We conducted a systematic literature review, including all published randomised controlled
trials (RCTs) and quasi-RCTs (i.e. where allocation was not truly random), without language
restrictions. We included trials of adults with hand OA, regardless of its subset (including thumb-
base OA, IP OA and erosive OA), as determined by clinical diagnosis or fulfilment of the ACR
criteria for hand OA.** Studies including participants with other diseases were only eligible if
the results from participants with hand OA were presented separately. We included studies that
compared any form of intra-articular therapy in the hand joints (including, but not restricted to,
corticosteroids and hyaluronic acid) versus placebo; another intra-articular therapy; another
pharmacological therapy; a non-pharmacological treatment; or different doses, frequency or
duration of the same therapy. Studies that did not assess any efficacy or safety outcomes were
not eligible for inclusion.

Search strategy

We searched the following databases up to May 2015: PubMed, Embase, the Cochrane Library,
the Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, Cumulative Index
to Nursing and Allied Health Literature (CINAHL), Academic Search Premier and ScienceDirect.
The complete search strategy is provided in the Electronic Supplementary Material (ESM).
Additionally, we searched three clinical trial registries to identify ongoing and recently finished
studies [ClinicalTrials.gov, the World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) search portal and the International Standard Randomised Controlled
Trial Number (ISRCTN) registry]. We contacted authors of completed but still unpublished trials
that wereidentified in clinical trial registries to request more information about their study. We
also screened conference abstracts of the EULAR, ACR and OsteoArthritis Research Society
International (OARSI) annual conferences from the last 5Syears, as well as reference lists from
included studies and other systematic reviews on the safety and efficacy of intra-articular
therapies for hand OA. We contacted authors of eligible studies that were published only as a
conference abstract for additional information, and excluded conference abstracts published
more than 5 years ago.

Study selection and data collection

Two review authors (FK, RR) independently screened the retrieved titles and abstracts, and
full-text papers were retrieved and read if necessary to determine inclusion. Disagreements
between the authors were discussed in a consensus meeting. In case of non-consensus, a third
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reviewer (MK) decided whether the study was eligible. One review author (FK) extracted data
from each included study regarding study design, study duration, characteristics of the study
population, interventions, outcome measures, timing of outcome assessment, co-interventions,
results for outcomes of interest, losses to follow-up and funding. A second review author (RR)
verified extracted data.

Assessment of risk of bias

Two review authors (FK, RR) independently assessed the risk of bias of each included study with
regard to random sequence generation, allocation concealment, blinding (of participants, care
provider and outcome assessor), incomplete outcome data, selective outcome reporting and
other sources of bias according to the Cochrane risk of bias tool.*> Each criterion was judged
as ‘low risk of bias’, ‘high risk of bias’ or ‘unclear’ (either lack of information or uncertainty over
the potential for bias). In addition, an ‘overall assessment’ was formed for each study, based on
the individual judgements for each risk of bias item. Items assessing selection bias and blinding
were considered ‘key domains’, i.e. the most important domains in the risk of bias of a study.
Studies were judged as having an overall high risk of bias if one or more items from the ‘key
domains’ were judged as high risk. In cases where both key domains were judged as unclear
risk, that study was rated as having an overall high risk of bias when more than two of the three
remaining items were both rated high or unclear, and it was rated as having an overall unclear
risk of bias when two of the remaining items were rated as low and unclear risk or if at least two
items were both rated as low risk. In cases where both key domains were judged as low risk, that
study was rated as having an overall unclear risk of bias when more than two remaining items
were both rated high or unclear, and it was rated as having an overall low risk of bias when two
of the remaining items were rated as low and unclear risk or if at least two items were rated as
low risk. Disagreements were discussed, and in case of non-consensus a third review author
(MK) made the final decision.

Outcome measures

All outcomes were assessed at baseline, week 4, week 12 and week 24. The main efficacy
outcome was pain on a visual analogue scale (VAS) or a numerical rating scale (NRS). Other
efficacy outcomes were self-reported physical function, patient global assessment, joint activity,
health-related quality of life and hand strength, according to the core domains in clinical trials
for hand OA proposed by Outcome Measures in Rheumatology (OMERACT).* The safety
outcomes that were assessed included the number of withdrawals due to adverse events, the
number of (local or systemic) adverse events and the number of serious adverse events.

Data analysis

Meta-analysis was only performed if the study data were clinically and statistically sufficiently
homogeneous and/or the risk of bias was judged to be low enough to produce reliable results,
using Review Manager 5.3 statistical software. For studies judged as clinically homogeneous
with respect to intervention groups, control groups, timing of outcome assessment and outcome
measures, the I? statistic was used to test for statistical heterogeneity. For continuous outcomes,
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mean differences (MDs) with corresponding 95% confidence intervals (Cls) were calculated,
unless different scales were used to measure the same conceptual outcome (e.g. pain), in which
case the standardised mean difference (SMD) was calculated with corresponding 95% Cls.
SMDs are calculated by dividing the MD by the standard deviation (SD), resulting in a unit-less
measure of effect. For dichotomous outcomes the results were expressed as risk ratios (RRs)
with corresponding 95% Cls. A random-effects model was used as the default option to be
conservative inall analyses, independent of the I°. The sample mean and SD was estimated from
studies reporting only the median and (interquartile) range, using the appropriate approximation
method proposed by Wan et al.'” Studies that could not be included in the meta-analysis were
described narratively.

RESULTS

Description of included studies

Database searchinginitially identified 2157 records, of which 24 qualified for full review, and 13
studies were finally included (figure 1).'%°* We additionally identified 42 studies in clinical trial
registries, of which two were eligible for inclusion. However, both trials were finally excluded
as, upon request for more information from the authors, one trial appeared to be terminated
prematurely due to adverse events in the intervention group, and the other trial was completed
but results were not published because the pharmaceutical company did not pursue the
indication. No additional records were found through other sources. All disagreements between
the authors (FK, RR) on article selection (n=6) were resolved in a consensus meeting.

A total of 13 studies involving 864 participants (range 20-200, median 60), published
between 2004 and 2014 were included. The mean age of participants was 62.8 years (reported
in 12 trials). Four studies only included women, and in the other nine studies 84.5% of the
participants were women. Most studies (n=11) only included participants with carpometacarpal
(CMC) OA, and twotrials only included participants with IP OA,2%%° of which one study specifically
included participants with erosive OA.?° In many studies (n=11), radiographic evidence of OA
had to be present on top of clinical signs and symptoms.

Four trials compared corticosteroids with placebo; three trials compared hyaluronic acid
with placebo; six studies compared corticosteroids with hyaluronic acid; and single studies
compared infliximab with placebo, corticosteroids with dextrose, different frequencies of
hyaluronic acid injections and hyaluronic acid with a low versus a high molecular weight (table
1). Atotal of 280 participants were treated with intra-articular corticosteroid injections: three
trials used triamcinolone acetonide (dose range 10-40 mg in 0.5-1 ml, injected once in all
studies),'®?124 two studies used triamcinolone hexacetonide (dose range 4-6 mgin 0.2-0.3 ml,
injected once in both studies),?**° two studies used betamethasone (3 mgin 0.5 mlinjected three
times in one trial, and a single injection of an unknown dose in 1 mlin the other),?>?” and two
studies used methylprednisolone (40 mgin 0.5-1 mlinjected once in both studies).?® 3 Two trials
added a small dose of lidocaine 2% to the injection fluid.?> *° A total of 360 participants were
treated with intra-articular hyaluronate injections: three studies used Hylan G-F 20 (8 mgin 1
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ml, injected once or twice),'??>24 six studies used sodium hyaluronate (dose range 5-15 mgin
0.5-1 ml, injected one to three times).'8.21.25.272%.31 A total of 172 participants were treated with
placebo, comprising a saline injection of 0.2-1 ml in four studies,'”?%222¢ or a local anaesthetic
in two studies (0.1 ml lidocaine 2% or 0.5 ml bupivacaine 0.5%).24%° Finally, 30 participants in
one trial were treated with intra-articular dextrose 20% injections (0.5 ml, combined with 0.5
ml lidocaine 2%, injected three times monthly),?® and ten participants were treated with intra-
articular infliximab injections (0.2 ml, 0.1 mg/ml, injected 12 times monthly).?°

2157 records identified through
database searching
(Pubmed 430, Embase 1048, Cochrane 38,
CENTRAL 38, Web of Science 408, CINAHL (Clinicaltrials.gov 17, ISRCTN 11, WHO

51, Academic Search Premier 94, ICTRP 14)
ScienceDirect 50)

| 1398 records after duplicates removed |

|

| 1398 records screened Ii 1364 rec.ords excluded
based on title and abstract

18 full-texts excluded
Reasons: Database search (n=10): 3 no
comparator, 2 wrong intervention, 1 wrong

34 full-texts assessed for eligibility I—— ~ Joint, 4 wrong study design
Trial databases (n=8): 2 still recruiting,
2 still ongoing, 1 trial status unknown,
1 terminated, and 2 eligible but results not
published

42 records identified in
trial databases

13 studies included in review
(Roux 2007 was reported in 2 papers,
2 eligible clinical trial records were
already included as a full report)

Figure 1. Study selection process. ICTRP, International Clinical Trials Registry Platform; ISRCTN, International Standard
Randomised Controlled Trial Number; WHO, World Health Organization.



124 | Chapter 6

Table 1. Characteristics of included studies.

Study, Important in/exclusion criteria Intervention
year, design Group (name, dose, number of Injection site
injections, frequency)
Bahadir, Eaton stage II-111 e CS(TA20mg/0.5 ml, 1x) Most painful
2009, RCT Women only e HA(SH 5 mg/0.5 ml, 3x, wkly) CMCJ
No previous IAlin CMCJ
Figen®?, Eaton stage I-1V * HA(HylanGF 208 mg/ 1 ml, 1x)  CMCJ (HA,
2009, RCT? Women only e PL (saline 1ml, 1x) contralateral PL)
Bilateral OA
VAS >40mm

Fioravanti?,
2009, CCT*

Fuchs??,
2006, RCT

Heyworth??,
2008, RCT

Jahangiri®,
2014, RCT

MandI?4,
2012, RCT®

Massarotti?®,
2013, RCT"

Meenagh?,
2004, RCT

Monfort?,
2014, RCT

Treatment fails
No IAl'in last 6 months

Central articular erosionin =1 1PJ
VAS =40mm

Treatment fails

No IA CSin last 6 months

KL grade = 1

VAS = 40mm for 26 months

No IA CS or GAGs inlast 3 months
No IAHA inlast 6 months

Eaton stage |-V

Improvement after prior 1A CS at least
mild-moderate

Not >2x A CS in target joint

No IA CSin last 6 months

Eatonstage > Il
VAS >30 at least 3 months
No IAl'in last 6 months

KL grade =1

VAS 235 mm

No IA CS or HA in target joint in last
6 months

No IA CSin last month

Women only

No previous Al in either CMCJ

KL grade 1-3

Complaints 23 months

Routine use of analgesics or NSAIDs
No IA CSin last 3 months

IFX (0.02 mg/0.2 ml, 12x, mly)
PL (saline 0.2 ml, 12x, mly)

CS (TA 10 mg/1 ml, 3x, wkly)
HA (SH 10 mg/1 ml, 3x, wkly)

CS(BM 1 ml, 1x PL+ 1x CS,
wkly)

HA (Hylan GF 20 8 mg/ 1 ml,
2x, wkly)

PL (saline 1 ml, 2x, wkly)

CS (MPA 40 mg/0.5ml +LC 2%
0.5 ml, 2x PL + 1x CS, mly)

DX (100 mg/0.5 ml+LC 2% 0.5
ml, 3x, mly)

CS(TA40mg/1ml, 1x CS + 1x
PL, wkly)

HA (Hylan GF 20 8 mg/1 ml,

2x, wkly)

PL (Bupivacaine 0.5% 1 ml, 2x,
wkly)

HA low MW (SH MW 500-700 1
ml, 3x, wkly)

HA high MW (SH MW 800-1200
1 ml, 3x, wkly)

CS (TH 5 mg/0.25 ml, 1x)
PL (saline 0.25 ml, 1x)

CS (BM 3 mg/0.5 ml, 3x, wkly)
HA (SH 5 mg/0.5 ml, 3x, wkly)

Each affected IPJ
(worst side IFX,
contra-lateral PL)

cMcl

Cc™MCJ

Most painful
cMmcCJ

cMmcl)

cMCJ

Most painful
cMCJ

cMCJ
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N (finish) Co-medication Studied outcome Industry
Guidance funded
No e 20(N/A)  Splint allowed; no analgesics Pain (VAS); function (DHI); grip and No
* 20(N/A) pinch strength; AEs
No e 33(31) N/A Pain (VAS); function (DFI); pinch No
strength; AEs
e 33(31)
No ¢ 10(10)° Rescue: PCM (max 1000 mg per Pain (VAS); pain on pressure (VAS); N/A
e 10(10)c  day); no other treatments grip strength; morning stiffness;
radiographic damage (VV); AEs
No e 28(28) Prior therapies ceased 1 w before Pain (VAS, NRS); pain on pressure Yes
e 28(28) first IAl; rescue: PCM: no other (VAS); pinch strength range of
analgesics thumb motion; swelling; heat;
crepitation; AEs
No o 22(22) NSAIDs stopped 2 w before start; Pain (VAS); function (DASH); grip Yes
o everyone received splint after first ~ and pinch strength; range of thumb
¢ 20(20) IAl for 2 w, then splint and NSAIDs ~ motion; AEs
o (400 mg ibuprofen every 4-6 h) as
* 18(18) needed
No * 30(27) No splints, analgesics, or Pain (VAS); function (HAQ-DI); No
. physiotherapy allowed pinch strength; pain on pressure
* 30(28) (VAS); AEs
No o 659 N/A Pain (VAS); function (DASH); AEs Yes
o 62
. 619
No * 40(N/A)  N/A Pain (VAS); AEs N/A
* 40 (N/A)
X-ray ¢ 20(17) Everyone received splint after Al Pain (VAS); pain on pressure (NRS);  N/A
* 20(18) for48h morning stiffness; patient and
physician global (NRS); AEs
us * 40(N/A)  Prior therapies ceased 1 w before Pain (VAS); function (FIHOA); N/A
e 48(N/A)  first IAl; rescue: PCM (max 3000 patient and physician global (%);

mg per day) (use was recorded)

quality of life (SF-36); AEs
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Table 1. Continued

Study, Important in/exclusion criteria Intervention
year, design Group (name, dose, number of Injection site
injections, frequency)
Roux?82?, KL grade 2-4 e HA(SH 10 mg/1 ml, 1x) CcMCJ
2007, RCT VAS >40 e HA(SH 10 mg/1 ml, 2x, wkly)
Treatment fails * HA(SH 1 0mg/1 ml, 3x wkly)
No treatment modifications in last 3
months
Spolidoro®, Osteophyte(s) in IPJ e CS(TH4mg/0.2ml (DIP) or Most painful IPJ
2013, RCT® VAS 30-80in =1 1PJ 6mg/0.3ml (PIP) + LC 2% 0.1ml,
No treatment modifications in last 2 1x)
months e PL(LC2%0.1ml, 1x)
No IA CSintarget IPJ in last 3 months
Stahl®, Eaton stage I ¢ CS(MPA40mg/1ml, 1x) CMCJ
2005, RCT e HA(SH 15mg/1ml,1x)

ACR, American College of Rheumatology; AE, adverse event; AUSCAN, Australian/Canadian Hand Osteoarthritis Index;
BM, betamethasone; CCT, controlled clinical trial; CMCJ, carpometacarpal joint; CS, corticosteroid; DASH, Disabilities
of the Arm Shoulder and Hand; DFI, Dreiser's Functional Index; DHI, Duruéz Hand Index; DIP, distal interphalangeal
joint; DX, dextrose; EOA, erosive osteoarthritis; FIHOA, Functional Index for Hand Osteoarthritis; GAGs,
glycosaminoglycans; h, hours; HA, hyaluronate; HAQ-DI, Health Assessment Questionnaire Disability Index; IA, intra-
articular; IAl, intra-articular injection; IFX, infliximab; IPJ, interphalangeal joint; KL, Kellgren-Lawrence; LC, lidocaine;
mly, monthly; MPA, methylprednisone acetate; MW, molecular weight; N/A, not available; NRS, numerical rating scale;

Risk of bias

Most trials were assessed as being at high or unclear risk of bias for multiple items (figure 2).
In the overall assessment, only two studies were judged as having a low risk of bias.?¢%° Four
trials were at low risk of selection bias, as they described adequate sequence generation and
allocation concealment; the risk of selection bias in the other trials was high (n=3) or unclear
(n=6). One additional trial was at high risk of selection bias even though sequence generation
and allocation concealment were performed using methods associated with a low risk of bias,
since this study selectively included participants based on the probability of a positive treatment
effect (judged as high risk of bias in the item ‘other bias’).?? Participants were adequately blinded
in five trials; however, in the remaining studies, participants were not blinded (n=4) or it was
unclear whether participants were blinded (n=4), although most trials (n=8) adequately blinded
the outcome assessor(s). One trial had unexplained incomplete outcome data and was assessed
asbeing at high risk of attrition bias. The risk of attrition bias remained unclear in seven trials, for
example because the number of participants finishing the study was not described (n=5). Many
trials had ahighrisk of reporting bias (n=5), e.g. as they did not report all assessed outcomes at all
time points or only reported p-values. Other potential sources of bias were identified in five trials
and included inappropriate statistical analyses for the selected study design (n=2),%%° exclusion
of participants after inclusion? or after treatment allocation,?” and selectively including patients
based on probability of a positive treatment effect (n=2).20-22
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N (finish) Co-medication Studied outcome Industry
Guidance funded
X-ray e 14(12) Usual treatment continued during Pain (VAS); function (DFI); AEs N/A

e 14(13) study

* 14(12)
No e 30(N/A)  Injected IPJin splint for 48 h; Pain (VAS); function (Cochin, No

. rescue: PCM (max 2250 mg per AUSCAN) grip and pinch strength;

e 30(N/A)  day) goniometry; swelling; AEs
No ¢ 25(N/A)  N/A Pain (VAS); function performance Yes

o 27 (N/A) (PPT); grip and pinch strength; AEs

NSAID, non-steroidal anti-inflammatory drug; OA, osteoarthritis; PL, placebo; PCM, paracetamol; PIP, proximal
interphalangeal joint; PPT, Purdue Pegboard Test; RCT, randomised controlled trial; SF-36, Short Form 36; SH, sodium
hyaluronate; TA, triamcinolone acetonide; TH, triamcinolone hexacetonide; US, ultrasound; VAS, visual analogue scale;
VV, Verbruggen-Veys:; w, week(s); wkly, weekly. 2Each participant participated in both treatment groups (one hand in
intervention group [random or worst hand], other handin control group).Study only published as a conference abstract.
‘Number of treated IPjoints per group: n=56in IFX group,n = 34in PLgroup.“No number available of N randomized per
treatment group, reported number is the number of participants that finished in each treatment group (‘completers’).

Effects of interventions

Most studies were clinically too heterogeneous to compare, did not provide data eligible for
meta-analysis (e.g., data only presented in figures or presentation of point estimates without a
measure of variance), and/or the risk of bias was judged to be too high to produce reliable results.
Only results of two studies, comparing corticosteroid injections versus placebo in participants
with CMC OA, could be pooled.?#?¢ The remaining studies are discussed narratively under each
relevant comparison. A summary of the most important findings is presented in table 2.

Intra-articular corticosteroids versus placebo

Three studies (n=206) compared a corticosteroid injection with placebo in participants with
CMC OA.?2 2426 Pooled results from two studies (n=166, unclear and low risk of bias) for our
primary outcome measure pain on VAS showed no difference up to 26 weeks between intra-
articular corticosteroids and placebo [MD -3.56 (95% C| -13.87 to 6.75) on a 100-mm VAS;
figure 3]. The third study (n=40, unclear risk of bias) concluded that both groups showed a
decrease in pain compared with baseline, although there were no significant between-group
differences at any of the time points up to 26 weeks (data only presented graphically). Also, for
the other reported efficacy outcomes [i.e. function (two trials), grip strength (one trial), pinch
strength (one trial), pain on joint palpation (one trial), joint stiffness (one trial), patient global
assessment (one trial), physician global assessment (one trial) and range of motion (one trial)],
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no between-group differences up to 26 weeks were found by any study in this comparison. No
adverse events were observed in any of the treatment groups in two trials, although one trial*
observed adverse events in both treatment groups [9/65 the corticosteroid group (all local
adverse events such as pain, swelling and skin or nail abnormalities) and 3/61 in the placebo
group (of which two were local adverse events and one case of surgery unrelated to study

medication)].

-
. 5,83
wn [} *
S EERE L %
m © © 9 O ¢ ]
5 &2 E 88 € £
2 €8 06 3 & &
S §E S o 2 a
LE5gf.d
o | | |
g2 @z s
$ 8355 E§ & ¢
o £82 <9
& I mmE RSO
Bahadir[18] 2.2 Q #2 # #0
Figen[19] @22 20 000
Fioravanti20] © @ * # # ¢ © ©
Fuchs[21] 212 Q¢ 0%0Q
Heyworth[22] ¢ % 2?2 00
Jahangiri[23] ¢ ¢ 2?2 00 2
MandI[24] 202 2 2.2 # % 2
Massarotti[25] 2.2 2 2?2 # # 2
Meenagh[26] *+ * % 2 2 ¢
Monfort[27] 22 @ 2?2 00
Roux[28, 29] 22 @ 2 % %0
Spolidoro[30] + + + ++0+ =+
Stahl[31] QPP Q0 ®.0 O

Figure 2. Risk of bias summary: review author’s judgement about each risk of bias item for each included study (+
indicates low risk of bias, - indicates high risk of bias, ? indicates unclear risk of bias, *indicates overall assessment based
on the individual judgements for each risk of bias item).

Spolidoro et al®® (n=60, low risk of bias) studied participants with IP OA and found a
decrease in pain compared with baseline for both groups, although there were no between-
group differences for pain at rest at any of the time points up to 12 weeks. However, pain during
joint movement improved more inthe corticosteroid group than in those receiving placebo after
12 weeks [mean (SD) score ona 10-cm VAS after 12 weeks of 2.2 (2.9) vs. 4.0 (3.2), respectively].
Also, a significant decrease in joint swelling was found in the corticosteroid-treated group
compared with the placebo group [1.1 (1.2) vs. 2.0 (1.3), respectively, on a 10-cm VAS]. For the
other reported efficacy outcomes (i.e. function [measured with both the Cochin questionnaire
and the Australian/Canadian hand osteoarthritis index (AUSCAN)], grip strength, pinch strength
and goniometry), no between-group differences were identified. The authors reported that no
severe adverse events were observed in either treatment group.
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Corticosteroid Placebo Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mandl (1) -131 299 65 -142 208 61 561% 1.10(-7.85,10.05)
Meenagh (2) -34 1181 20 6.1 23.46 20 439% -9.50[-21.01,2.01)
Total (95% CI) 85 81 100.0% -3.56[-13.87,6.75]
Heterogeneity: Tau®= 28.51; Chi*= 2.03, df=1 (P = 0.15); F=51% k + t + |
=i N -100 -50 0 50 100
Test for overall effect: Z= 0.68 (P = 0.50) Favours corticosteroid Favours placebo

Footnotes
(1) 26 weeks, VAS 0-100 mm, higher is worse
(2) 24 weeks, VAS 0-100 mm, higher is worse

Figure 3. Forest plot: comparison of intra-articular corticosteroids versus placebo in participants with thumb-base OA,
outcome pain on VAS. The studies included in the forest plot were Mandl et al** and Meenagh et al.?¢ Cl, confidence
interval; df, degrees of freedom; IV, inverse variance; mm, millimetres; SD, standard deviation; VAS, visual analogue scale.

Intra-articular hyaluronic acid versus placebo

Three studies (n=196) investigated an injection with hyaluronic acid compared with placebo
in participants with CMC OA.'"-?224 One trial investigated the same participants in both
treatment groups by includingone CMC joint in the intervention group and the contralateral
joint in the placebo group.’ All studies [risk of bias: high (n=1) and unclear risk of bias
(n=2)] showed a decrease in pain compared with baseline in both groups, but no significant
between-group differences were found up to 26 weeks in two studies, while one study
did not formally investigate between-group differences. Furthermore, no between-group
differences were reported for the other efficacy outcomes [i.e. function (three trials), grip
strength (one trial), pinch strength (two trials) and range of motion of the thumb (one trial)].
No adverse events were observed in any of the treatment groups in two trials, although
one trial** observed adverse events in both treatment groups [5/62 in the hyaluronic acid
group (three local adverse events and two cases of surgery unrelated to study medication)
and 3/61 in the placebo group (two local adverse events and one case of surgery unrelated
to study medication)].
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Table 2. Summary of most important results.

OA type Participants (n) Visit Risk of bias® Outcome

Intra-articular corticosteroids vs. placebo

cMmCJ N=2064?2242¢ 26 wk Low (n=1), unclear (n=2) Pain (VAS)
AEs
IPJ N=60% 12 wk Low Painin rest (VAS)

Pain during movement (VAS)

AEs
Intra-articular hyaluronic acid vs. placebo
cMClJ N=196172224 26wk Unclear (n=2), high (n=1) Pain (VAS)
AEs
Intra-articular corticosteroids vs. hyaluronic acid
CcMCJ N=4(051821222427.31 26wk Unclear (n=2), high (n=4) Pain (VAS)
AEs

AEs, adverse events; BL, baseline; Cl, confidence interval; CMCJ, carpometacarpal joint; CS, corticosteroid; HA,
hyaluronic acid; IPJ, interphalangeal joint; MD, mean difference; OA, osteoarthritis; PL, placebo; wk, weeks; VAS,
visual analogue scale.

Intra-articular corticosteroids versus hyaluronic acid

Six studies (n=405) investigated a corticosteroid injection compared with hyaluronic acid in
participants with CMC OA.18:21.22.24.27.31 Egr the primary outcome - pain on VAS - all trials
showed an improvement in both treatment groups. Four trials [risk of bias: high (n=2) and
unclear (n=2)] showed no between-group difference in pain on VAS up to 26 weeks,??2427.31
one trial (high risk of bias) described a transitory superior effect of corticosteroids at 1 and
6 months,* and one trial (high risk of bias) concluded that the corticosteroid group initially
displayed a better and faster pain relief up to 3 weeks but that hyaluronic acid was ‘non-
inferior’ to corticosteroids thereafter.?! Three studies [risk of bias: high (n=1) and unclear
(n=2)] reported no between-group differences in self-reported function after 26 weeks,?%2427
although one trial (high risk of bias) reported temporarily more improvement in function in the
corticosteroid group at 12 months of follow-up.'® Three of four trials assessing self-reported
function reported an improvement in functionin both intervention groups.'®222” No between-
group differences were found for most other reported efficacy parameters [i.e. grip strength
(one trial), pinch strength (one trial), range of motion of the thumb (one trial), joint pain on
pressure (one trial), quality of life (one trial) and joint crepitation (one trial)]. However, single
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Results Comments

CSand PL groups both improve vs. BL Pooled result from two studies,?
No between-group difference (pooled MD -3.56 [95% CI-13.87 to 6.75] on % see figure 3
100-mm VAS)

One study: same amount of AEs in both groups® Local AEs® and one surgery case
No AEs in other studies (unrelated)?*

CSand PL groups both improve vs. BL
No between-group differences

CSand PL groups both improve vs. BL
CS better than PL (mean [SD] 2.2 [2.9] vs. 4.0 [3.2] on 10-cm VAS)

‘No severe AEs’ in either group

* HAand PL groups both improve vs. BL Between-group differences only
¢ No between-group differences assessed in two studies?>?*

¢ One study: same amount of AEs in both groups® Local AEs® and 3 surgery cases

¢ No AEs in other studies (unrelated)?*

HAand CS groups both improve vs. BL
No consistent beneficial effect of CS or HA over the other

Three studies: same amount of AEs in both groups® Local AEs, unrelated AEs and 2
No AEs in other studies surgery cases (unrelated)?2+27

“The risk of bias in this table represents the ‘overall assessment’ for each study. "Based on non-significant results of
Pearson’s chi-squared test (defined as p[0.05) using data provided in the individual trial reports. “Local AEs include
pain, swelling, and skin or nail abnormalities.

studies reported temporarily more improvement in grip strength in the corticosteroid-group
at 1 month of follow-up,'® and transitory better relief of joint swelling in the corticosteroid
group.”’ In contrast, single studies also reported (transitory) beneficial effects in favour of
hyaluronic acid injections in the outcomes pinch strength (temporarily more improvement
after 12 weeks?? and 24 weeks?'), range of motion of the thumb (overall more improvement in
the hyaluronic acid group?!) and joint warmth (overall better relief of warmthin the hyaluronic
acid group??). One trial only reported effects within each treatment group without formally
comparing the two interventions for the outcomes function performance, grip strength and
pinch strength.®!

Three trials reported adverse events in both treatment groups, although numbers were
relatively low and equal in both groups [corticosteroid vs. hyaluronic acid groups: 4/28 vs. 4/28
(Fuchsetal** not related to study medication), 5/40 vs. 5/48 (Monfort et al,” minor side effects,
including pain and local swelling following the injection), 9/65 vs. 5/62 (Mandl et al** local side
effects such as pain, swelling and skin and nail abnormalities, and few cases of surgery unrelated
to study medication)], although no adverse events were observed in any of the treatment groups
in the remaining three studies in this comparison.
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Other comparisons

One study (n=20, high risk of bias) investigated intra-articular infliximab injections compared
with placebo in a non-randomised pilot study in participants with erosive [P OA.2° From
each participant, the hand with the most severely affected finger joints was assigned to the
intervention group; the other hand served as a control. Pain on VAS had significantly improved
in the infliximab group after 12 months compared with baseline [mean (SD) 32.5 (15.1) vs. 75.3
(10.2), respectively,on a 100-mm VVAS] and not in the placebo group [62.5 (20.4) vs. 50.5 (13.0)].
Aformal between-group comparison was not possible due to the (known) baseline differences
between the intervention and placebo group. Pain on pressure also improved only in the
infliximab group, although no differences between groups were found for the other reported
efficacy outcomes (i.e. grip strength, morning stiffness and radiological score). No side effects,
neither local nor systemic, were observed during the study.

One study (n=60, unclear risk of bias) investigated intra-articular dextrose injections
compared with corticosteroid injections in participants with CMC OA.?® Pain during movement
on VAS improved in both groups, with better pain relief 24 weeks after the last injection in
the dextrose group compared with the corticosteroid group [mean (SD) score on a 10-cm VAS
after 24 weeks of 1.2 (1.6) vs. 2.4 (1.8), respectively]. The outcomes function and joint pain on
pressure also improved more in the dextrose group than in the corticosteroid group [function
after 24 weeks: 1.6 (1.3) vs. 2.6 (1.5) on the Health Assessment Questionnaire Disability Index
(scale 0-9, higher is worse); results for pain on pressure were only presented graphically]. No
between-group differences were found for pinch strength. Three participants experienced
minor adverse events (increase in joint pain, which subsided in several days), although which
treatment these participants had received is unclear.

Two studies compared different frequencies or different forms of hyaluronic acid with each
other in participants with CMC OA. The first study (n=42, high risk of bias) compared a single
injection of hyaluronic acid with either 2- or 3-weekly injections.?®?? Pain on VAS improved only
in both groups with multiple injections and not in the group with a single injection, although no
between-group differences were found after 12 weeks [mean (SD) score on a 100-mm VAS
after 12 weeks of 43.1 (22.8) vs. 39.5 (28.6) vs. 29.8 (21.9), respectively, for one, two or three
injections]. Minor adverse events were observed in 30% of participants in all treatment groups,
involving local pain, swelling, heat and/or redness, which subsided within several hours to days.
The second study (n=80, unclear risk of bias) compared hyaluronic acid with a low molecular
weight to that with a high molecular weight.?® Pain on VAS improved in both treatment groups,
although no between-group differences were found after 12 weeks [mean (SD) score on a
10-cm VAS after 12 weeks of 4.23 (2.90) vs. 4.03 (2.56), respectively, for the low versus high
molecular weight fluid]. Minor side effects were observed in both groups, including mild pain
and/or ecchymosis in the injection site (exact numbers per treatment group not specified).
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DISCUSSION

Based upon trials of variable quality, both intra-articular corticosteroid injections and intra-
articular hyaluronic acid injections appear not to be more efficacious than placebo in participants
with CMC OA. A pooled analysis of two trials (low and unclear risk of bias) comparing
corticosteroid with placebo injections in participants with CMC OA demonstrated no between-
group difference in pain up to 26 weeks. However, one trial with a low risk of bias showed that
intra-articular corticosteroid injections might be more effective than placebo in relieving both
pain during joint movement and joint swelling in participants with IP OA. This between-group
difference also reached clinical significance with a minimal clinically important difference (MCID)
of 0.9 cmon a 10-cm VAS, based on studies in participants with OA of the lower extremities, in
the absence of an MCID based on studies with patients with hand OA.*? This finding possibly
suggests different effects of intra-articular corticosteroid injections in different subsets of hand
OA, although this needs confirmation since - to our knowledge - only one study to date has
investigated intra-articular corticosteroids in IP OA. It is well-known that CMC and IP OA are
associated with a separate risk factor profile, which underlines the different nature of these
two subsets of hand OA and thus the possibility of different effects of the same intervention.®?
It is possible that inflammation plays a bigger role in I[P OA than it does in CMC OA, in which
mechanical loading is known to be an important factor, explaining why corticosteroids might
be more effective in IP OA. Several trials in this review, all with a high or unclear risk of bias,
compared corticosteroid versus hyaluronic acid injections in participants with CMC OA, but
no consistent beneficial effect of one intervention over the other could be demonstrated.
Single studies, all judged to have a high or unclear risk of bias, investigated alternative intra-
articular therapies, including infliximab versus placebo (possible beneficial effect of infliximab,
although no formal comparison could be made), dextrose versus corticosteroid injections (more
improvement of pain during movement, pain on pressure and function in the dextrose group),
single versus two or three hyaluronic acid injections (no between-group differences) and low
versus high molecular weight hyaluronic acid (no between-group differences).

Apart from local adverse events at the injection site, including local pain, swelling and
skin and/or nail abnormalities, no important adverse events were reported in any of the trials,
indicating that the intra-articular therapies studied in this review appear to be relatively safe.
Based ontheincluded studies, none of the intra-articular therapies appeared to be more harmful
thananother. However, studies were small and possibly underpowered to assess adverse events.
Alarge meta-analysis investigating the benefits and harms of viscosupplementation for knee OA
found aclinically important increase in the risk for serious adverse events, withdrawals because
of adverse events, and local adverse events associated with the use of intra-articular hyaluronic
acid.’? However, dosages of hyaluronic acid used in studies in hand OA (range 5-15 mg per
injection) were generally significantly lower than the dosage commonly used in the treatment
of knee OA (usually 20-40 mg per injection), possibly decreasing the risk of adverse events. A
network meta-analysis investigating all pharmacological interventions in knee OA reported
more withdrawals due to adverse events in oral treatments (i.e. acetaminophen and NSAIDs)
than in intra-articular therapies.®® The most commonly reported adverse events among intra-
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articular therapies for knee OA were similar to those found in this review, i.e. transient local
reactions, with similar events reported in different intra-articular therapies (corticosteroids and
hyaluronic-acid). Since all included studies were of a short duration, we cannot draw conclusions
on long-term safety and/or potential side effects associated with repeated intra-articular
injections in the finger joints.

Studies systematically evaluating the benefits and harms of intra-articular therapies in
hand OA are scarce, although many studies have been performed in knee OA, with conflicting
results.” 123457 Arecently published network meta-analysis comparing the effects of all available
treatments in knee OA showed that intra-articular therapies were the most effective form of
treatment.®® The authors of this meta-analysis also found that intra-articular injection with
placebo had an effect on pain similar to that of an (oral) NSAID, both with an effect size of 0.3.
The intra-articular delivery mode itself thus appears to have a large positive treatment effect,
which could be a true placebo response or possibly a physiological effect after injecting a fluid
into a joint with a needle. The positive treatment effect of intra-articular injections in general
was also confirmed by our finding that, in all placebo-controlled studies, not only the intervention
group, but also the placebo group improved over time.

One of the strengths of our study was the use of a rigorous search strategy, minimizing
the risk of missing eligible studies. In an attempt to reduce the risk of publication bias, we also
searched for unpublished literature. This yielded two additional potentially relevant trials
for inclusion, but both trials were eventually excluded, since one trial (hyaluronic acid vs.
corticosteroidsin CMC OA) was prematurely terminated due to adverse events in the hyaluronic
acid group (trial registration number ISRCTN63038599), and results from the other (hyaluronic
acid vs. placebo in CMC OA) were unobtainable because the pharmaceutical company funding
the trial did not pursue the indication (trial registration number NCT00423371). Furthermore,
through database searching we retrieved a trial comparing a thumb splint alone versus a single
intra-articular corticosteroid injection in the CMC joint in addition to a thumb splint, which did
not fulfil our inclusion criteria since it was only presented as an abstract at a conference meeting
more than 5 years ago.®® In this trial, no sustained benefit from a corticosteroid injection in
addition to wearing a thumb splint could be demonstrated. Despite rigorous searching, no full
trial report of this study could be identified. The exclusion of the three above-mentioned trials
has possibly introduced a risk of publication bias. However, we believe it is unlikely that including
these three studies would have led to major implications for the conclusions of our review, since
we found no clear positive effect of any of the intra-articular therapies studied.

An important limitation is the poor methodological quality of many of the included trials,
whichis (partly) reflected by the fact that many of the included studies were judged as having an
overall high risk of bias. Moreover, many studies did not provide data eligible for meta-analysis
(e.g. authors presented data only in figures or presented point estimates without a measure of
variance). We decided only to perform meta-analysis if the data of the studies were clinically
and statistically sufficiently homogeneous and/or the risk of bias was judged to be low enough
to produce reliable results. This decision was made based on previous reports that different
forms of bias can have a major impact on the estimates of treatment benefits in osteoarthritis
trials.?7#* Consequently, pooled analysis was only possible in the comparison of corticosteroid
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injections versus placebo in participants with CMC OA. Although this comparison consisted
of three trials, only two of these were included in the meta-analysis, since the third trial only
presented data in figures and its trial population was also too different from that of the other
two studies (i.e. participants were only included when they had previously experienced at least
a mild to moderate improvement after a corticosteroid injection in the CMC joint). However,
we believe that further studies with higher methodological quality are not likely to substantially
change the conclusions of this review. Confounding from biases across studies would have likely
favouredthe intra-articular treatment, and correcting for these biases is thus unlikely to change
the direction of results towards a benefit of intra-articular treatment with corticosteroids or
hyaluronic acid for hand OA compared with placebo. Our decision not to include all available
studies in a meta-analysis is likely the explanation why our findings differ slightly from those
of a recently published systematic review evaluating the effectiveness of intra-articular
corticosteroids and hyaluronic acid in participants with thumb-base OA.*®

Itis knownthat generalizing results from the specialized and highly controlled setting of an
RCT to real-life settings can sometimes be troublesome, and it could be argued that (the lack of)
treatment effects found in the trials in our review might not be consistent with experiences from
clinical practice. However, we believe that evidence from RCTs, provided that such a study is well-
executed, is the most reliable form of evidence we have, since it accounts for several important
forms of bias. Reasons that clinicians might see a treatment effect of any form of intra-articular
therapy despite it not being found in the studies in this review, are, for example, a ‘regression to
the mean’ effect because patients come to their treating physician when complaints are at the
maximum level, and the placebo effect.

We aimed toinclude all possible intra-articular therapies for hand OA in this review, and our
extensive database search also retrieved a few studies investigating prolotherapy in hand OA.
Prolotherapy is aformof treatment in which repeated injections with anirritating substance are
given around the joint (peri-articular). Acommonly used substance for this purpose is dextrose,
whichis the compound that is also studied by one of the included studies.?® However, since most
studies investigating prolotherapy did not clearly indicate whether the solution was only injected
peri-articularly,or whether it entered the intra-articular space, we excluded studies investigating
prolotherapy unless they clearly specified that the investigated solution was injected intra-
articularly. This led to the exclusion of one RCT comparing dextrose prolotherapy (n=13) versus
placebo (n=14) in participants with finger and thumb OA, reporting that pain at rest and with
grip improved more in the dextrose group, although not significantly, and pain with movement
as well as finger flexion improved significantly more in the dextrose group.*?
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CONCLUSIONS

For patients with CMC OA, intra-articular injections with corticosteroids or hyaluronic acid
do not seem to be more effective than placebo, although in the short term these treatments
are probably not associated with important adverse events other than local side effects.
Despite the apparent beneficial safety profile of intra-articular treatments, at least in short-
term use, which would suggest an interesting treatment option for clinicians treating elderly
patients, the lack of efficacy discourages the use of these treatments for hand OA. More well-
performed studies investigating these therapies in this patient group are unlikely to substantially
change this conclusion. Findings from one well-performed study suggested that intra-articular
corticosteroid injections might be effective compared with placebo for patients with IP OA,
although this finding needs to be confirmed in future studies.
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