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ABSTRACT

Introduction Hand osteoarthritis (OA) is a common joint
disorder in the adult population. No cure for hand OA is
known yet, but treatment aims to reduce symptoms. Non-
surgical and non-pharmacological therapy interventions
can include splinting, patient education, and strengthening
and range of movement exercises. However, it is still
unclear which treatment is most beneficial for which
patient. This study aims to identify subgroups of patients
with hand OA that benefit most from the different non-
surgical and non-pharmacological treatments.

Methods and analysis We will conduct an individual
patient data (IPD) meta-analysis by extracting IPD of
eligible published randomised controlled trials (RCTs). A
systematic literature search through Embase, Medline

and Cochrane was performed on 8 February 2021. The
primary outcome will be hand pain, and our secondary
outcomes are objective and subjective hand physical
functions. Subgroups include age, sex, body mass index,
hypermobility and other comorbidities, pain medication,
occupation, baseline pain, erosive 0A, type and the
number of hand joints involved, radiological severity of A,
and duration of symptoms. IPD of RCTs with homogeneous
treatment interventions will be pooled and analysed using
a two-stage approach to evaluate treatment effect on
different subgroups.

Ethics and dissemination No new data will be collected,
so research ethical or governance approval is exempt.
Findings will be disseminated via national and international
conferences, publications in peer-reviewed journals, and
summaries posted on websites accessed by the public and
clinicians.

INTRODUCTION

Hand osteoarthritis (OA) is a common
joint disorder in the adult population.'
Hand OA can manifest as soft-tissue swell-
ing, inflammation, bony enlargement
and bone erosion. The most frequently
affected joints of the hand are the distal
interphalangeal (DIP) and proximal in-
terphalangeal (PIP) joints of the second
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Strengths and limitations of this study

» We designed our protocol in collaboration with the
Osteoarthritis Trial Bank, which is an internationally
recognised organisation with considerable individu-
al patient data (IPD) meta-analyses experience and
facilitates a safe transfer and storage of IPD.

» |PD meta-analyses are considered the gold standard
for subgroup analyses.

» A general limitation to IPD analyses relates to the
barriers of data collection when contacting authors,
data delivery agreements and the availability of data.

through fifth fingers, and the first carpo-
metacarpal (CMCI) joint of the thumb
joint, which is also known as the tra-
peziometacarpal joint.” In some cases of
CMCI OA, the scaphotrapezial-trapezoid
(STT) joint and metacarpal phalangeal
(MCP) joints are involved as well. Patients
with hand OA experience symptoms of
pain, stiffness, loss of mobility, and re-
duced strength which can lead to loss in
hand function and can affect quality of
life.” van der Oest et al found that CMCI
OA is strongly associated with increasing
age." Similar results are found in PIP and
DIP joints.” ® So with the increasing age-
ing population, it is expected that the
number of patients who suffer from hand
OA will increase in future years.’
Currently, there is no cure for OA, but
treatment aims to reduce pain, functional
disability and to optimise hand function.
Non-pharmacological and non-surgical treat-
ment interventions for hand OA patients
can include splinting, patient education,
and strengthening and range of movement
(ROM) exercises by a hand therapist, but
there remains a lack of evidence as to which
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conservative therapy is most beneficial.”® Earlier studies
found discrepancies in the effect of interventions in RCTs
due to heterogeneity in the patients in the studies and
found also different responses to the same treatment.’

Due to the small and moderate effect sizes on treatment
of hand OA, and since different responses to treatment
between patient subgroups have been found, it is recom-
mended to identify responsive subgroups in treating
hand OA." Identifying subgroups where interventions
are effective could improve clinical decision making
for the individual patient. Subgroups that differ based
on demographic characteristics (e.g., age,'" sex,'” body
mass index (BMI)," hypermobility'*) and clinical char-
acteristics (e.g., baseline pain, radiological grade of OA,
erosive OA," type, and the number of affected joints, and
duration of symptoms'®) are expected to show different
treatment effects. An individual patient data (IPD) meta-
analysis to quantify the effect, modified by these different
subgroups, is suggested by the Steering Group of the OA
Trial Bank. The OA Trial Bank is an initiative to identify
subgroup effects of treatments by conducting IPD meta-
analyses in OA patients.'® "

This study aims to identify subgroups of patients
with hand OA that most benefit, in terms of pain and
hand function, from different non-surgical and non-
pharmacological treatments.

METHODS

This study will be conducted in collaboration with the
OA Trial Bank (www.oatrialbank.com). We will use their
methods of previously published protocols.'**' The final
database with IPD of included RCTs will be deposited
within the OA Trial Bank.

In collaboration with an Erasmus MC librarian, W.M.
Bramer, we will develop a search strategy to collect all
relevant RCTs by using the following databases; Embase,
Medline and Cochrane.”” The literature search was
performed on 8 February 2021. Full search terms used for
the specific online databases are shown in online supple-
mental appendix 1. We will include all available RCTs that
meet the following criteria:

Participants

We will include all patients aged over 18 years old, who are
diagnosed with OA of the hand according to American
College of Rheumatology classification criteria® or on
the basis of detailed clinical and/or radiographic infor-
mation, or diagnosed by a health professional. OA of the
STT, CMCI, MCP, PIP and/or DIP joints will be included.
Studies including subgroups of hand OA patients will be
included as well.

Interventions

Any intervention that is non-surgical or non-
pharmacological will be included in this study. For
instance, orthoses, patient education programmes and
strengthening and ROM exercises by a hand therapist.

Comparison
Any comparison will be included.

Outcomes

Studies will need to have assessed a hand pain severity
measure. Our primary outcome will be general hand
pain, but as different measures of pain severity will be
used, these may also be taken into account, dependent on
the availability of data. Pain severity is described as a core
outcome domain in the last OARSI recommendations.
Our secondary outcomes are core outcome domains as
well, including objective hand physical function (e.g.,
ROM, grip strength) and subjective physical functions
(e.g., Disabilities of the Arm, Shoulder and Hand Ques-
tionnaire, Functional Index of Hand Osteoarthritis,
Australian/Canadian Osteoarthritis Hand Index, Mich-
igan Hand Outcomes Questionnaire).” ** Outcome data
will be extracted at all available time points and classified
into short term (closest to 12 weeks), mid-term (closest to
6 months) and long term (closest to 12 months). These
time points will be used for further analyses.

Types of baseline assessments

As a minimum, studies will need to have assessed the level
of baseline pain. Next to that, important patient charac-
teristics, including sex, age, hypermobility, medication,
BMI, occupation, type, and the number of affected joints,
radiological severity, and duration of symptoms at base-
line will be extracted if available.

Predictors

Next to that, important patient characteristics including
sex, age, hypermobility, pain medication, BMI, occupa-
tion, erosive OA, type and the number of affected joints,
radiological severity, and duration of symptoms will be
considered potential predictor terms, if they are available.

Study design

Only RCTs will be included, no other study design.
English, Dutch, and German written articles will be
included.

Data collection

After finishing the literature search, titles and abstracts
will be imported into EndNote V.X9. All titles and
abstracts will be double screened by the authors (GT,
MvM, JWC and RWS). Thereafter, selected full papers will
be double reviewed by these authors. Then, the corre-
sponding author of the included RCT of interest will be
contacted following the procedures of the OA Trial Bank.
The corresponding authors were asked to participate and
consequently deliver anonymised IPD of the RCTs, that
started in April 2021. All data deliverers will be asked to
sign a data delivery license agreement, including items on
input data, obligations, ownership of data, terms, author-
ship, statistical analyses and publications. We expect the
data collection to be finished in June 2022. To ensure
the quality of the data, it will be checked for data-entry
mistakes and consistency, and all individual patient results
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that we will receive will be compared with the published
summary results of the primary studies. In case of differ-
ences, authors will be contacted to resolve the discrepan-
cies. All datasets will be converted into a common format
in R software (freely available at https://cran.r-project.
org) to create one complete and homogeneous dataset. A
new variable will identify the original RCT. The data will
be contributed to the OA Trial Bank.

Data extraction

The data extracted from the published RCTs will include
patient characteristics, disease-specific characteristics and
all relevant outcome measures on all time points that are
available. This will be presented alongside information
on study design, target population, country of study and
funding source. Preferably, we will conduct analyses using
IPD. But in studies where we are unable to obtain IPD,
but aggregate data is available, this will extract aggregate
data instead.

Risk of bias

The risk of bias will be evaluated by two independent
authors (GT and MvM) for every included study, using the
revised version of the Cochrane Risk of Bias (RoB) tool,
known as RoB 2.0.” Both original publications and IPD
datasets will be graded (‘low RoB,” ‘high RoB,” or ‘some
concerns’) on five domains: randomisation process, devi-
ations from the intended interventions, missing outcome
data, measurement of the outcome and selection of the
reported result. The overall study will be reported as high
RoB if at least one domain is rated as high RoB or if some
concerns are identified in multiple domains. The study
will be reported as low RoB if all domains are rated with
low RoB. If there will be any disagreement, a third author
(SMAB-Z) will be contacted for discussion.

Analyses

All data will be cleaned and merged after data collec-
tion using R. The continuous data will be checked for
normality for each study. When a considerable amount of
data is missing at random, a multiple imputation method
will be used within each trial before pooling the data.
Data analyses will be conducted using R. The primary
outcome, hand pain, will be standardised in order to pool
the data. Secondary outcomes on hand physical function
will be standardised as well. Subgroups were predefined by
professionals in the field. The possible subgroups include
age, sex, BMI, hypermobility and other comorbidities,
pain medication, occupation, baseline pain, type and the
number of hand joints involved, erosive OA, radiological
severity of OA and duration of symptoms. If possible and
homogenous, interventions will be clustered. Decisions
will be made on consensus among the project group.

For this study, a two-stage approach of IPD analyses will
be performed. During the first stage, from each trial, all
IPD will be analysed separately to obtain aggregate data of
effect estimates of interest and its ClIs. When only aggre-
gate data is available instead of IPD, this aggregate data

can also be collected during the first stage of the two-stage
analysis. Then, all aggregate data of included RCTs will
be synthesised in the second stage to produce summary
meta-analysis results. Treatment effects will be analysed
using a random-effects model to account for between-
study heterogeneity. Interaction terms will be used in the
model to identify the predictors of response. The hetero-
geneity between the separate trials will be summarised
by the estimated between-trial variance and be tested
with I? statistics. A p<0.05will be regarded as statistically
signiﬁcant.26

If studies with small study sizes will be identified, or
few studies will be involved, a one-stage approach will be
performed as alternative for the two-stage approach, by
combining all IPD using a regression model that takes
into account clustering of patients within studies.”” %

ETHICS AND DISSEMINATION

No new data will be collected, so research ethical or
governance approval is exempt. The existing protocols
of previous OA Trial Bank projects will be used to guide
the confidential and secure transfer of IPD. We will store
all data in a secured digital research environment, where
all IPD of the OA Trial Bank projects are stored. Find-
ings will be disseminated via national and international
conferences, publications in peerreviewed journals, and
summaries posted on websites accessed by the public and
clinicians. To inform patients, we will post our updates
on our institutional patient platform. We aim to reach all
types of professionals who are involved in non-surgical
and non-pharmacological treatment of hand OA.
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APPENDIX 1
SEARCH TERMS
embase.com

(‘'hand osteoarthritis'/de OR (('hand joint'/exp OR 'hand bone'/exp OR hand/exp OR 'hand disease'/de OR
'hand pain'/de OR 'proximal interphalangeal joint'/de OR 'distal interphalangeal joint'/de OR
'interphalangeal joint'/de) AND (osteoarthritis/de OR arthritis/de)) OR 'hand arthritis'/de OR (((hand OR
hands OR carpal OR carpometacarp* OR finger OR metacarp* OR trapeziometacarp* OR rhiz OR
thumb OR trapezioscaphoid* OR interphalang® OR trapezio-scaphoid* OR inter-phalang*) NEAR/6
(osteoarthrit* OR osteo-arthrit* OR arthrosis OR o0a))):ab,ti) AND ('Controlled clinical trial' /exp OR
'Crossover procedure'/de OR 'Double-blind procedure'/de OR 'Single-blind procedure'/de OR (random*
OR factorial* OR crossover* OR (cross NEXT/1 over*) OR placebo* OR ((doubl* OR singl*) NEXT/1
blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups):ab,ti,kw) NOT ([animals]/lim NOT
[humans]/lim) NOT [conference abstract]/lim

Medline (Ovid)

(((exp Hand Joints/ OR exp Hand Bones/ OR exp Hand/) AND (Osteoarthritis/ OR Arthritis/)) OR
(((hand OR hands OR carpal OR carpometacarp* OR finger OR metacarp* OR trapeziometacarp* OR
rhiz OR thumb OR trapezioscaphoid* OR interphalang* OR trapezio-scaphoid* OR inter-phalang*)
ADIJ6 (osteoarthrit* OR osteo-arthrit* OR arthrosis OR oa))).ab,ti.) AND (Exp Controlled clinical trial/
OR "Double-Blind Method"/ OR "Single-Blind Method"/ OR "Random Allocation"/ OR (random* OR
factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) ADJ blind*) OR assign*
OR allocat* OR volunteer* OR trial OR groups).ab,ti,kf.) NOT (exp Animals/ NOT Humans/)

Cochrane CENTRAL register of Trials

((((hand OR hands OR carpal OR carpometacarp* OR finger OR metacarp* OR trapeziometacarp*
OR rhiz OR thumb OR trapezioscaphoid* OR interphalang* OR trapezio-scaphoid* OR inter-phalang*)
NEAR/6 (osteoarthrit®* OR osteo-arthrit* OR arthrosis OR o0a))):ab,ti)
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