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RUDbICOnN Protocol

1. Full title of project
RecUrrent Intra-articular Corticosteroid injections in Osteoarthritis: the RUbICOn study
2. Funding

This study is funded by the National Institute for Health Research (NIHR) HTA programme
(project reference NIHR129011 )

3. Summary of Research (abstract)

Aim 1: To establish the current practice of use of intra-articular corticosteroid injection for the
treatment of joint pain due to osteoarthritis.

Aim 2: To establish the long-term effects of the use of recurrent intra-articular injection of
corticosteroid.

Aim 3: To explore the views and experiences of patients and clinicians of the use of intra-
articular injection of corticosteroid.

Aim 4: To assess priorities and associated feasibility considerations for future primary
research.

Settings: Three large prospective routinely collected datasets: Clinical Practice Research
Datalink (CPRD) with linkage to Hospital Episode Statistics (HES) and National Patient
Reported Outcomes Measures (PROMSs) data.

Qualitative interviews with patients and primary healthcare professionals and a Delphi survey
of these groups, researchers and commissioners.

Population: CPRD: Feasibility estimates indicate approximately 25,000 patients with knee
osteoarthritis and 9,000 with hip osteoarthritis have received intra-articular injection of
corticosteroid (IACI) with >100,000 control cases available.

Sample size: For the knee (most common IACI site), using a 2-sided log rank test for
equality of survival curves, 90% power and 5% level of significance, where outcome is time
to arthroplasty and an anticipated arthroplasty rate of 7% over 4-years we can detect a
hazard ratio of 0.85 (equivalent to a 7% arthroplasty rate in non-1ACI users and 6% in IACI
users) with a total sample size of 24,613 (12,300 in each group).

Qualitative interviews: 40 patients and 30 General Practitioners (GPs).

Delphi survey: 25 patients, 25 healthcare professionals, 25 researchers, 25 commissioners.
Methods:

WP1.: Data linkage of CPRD-HES-PROMs datasets. Current practice will be described by
analysis of population and patient level data including secular trends. Safety (pain, bleeding,

infection, diabetes, cardiovascular) and association of the use of IACI with outcomes (drug
utilisation, timing to surgical intervention, subsequent outcome of arthroplasty, PROMs). To
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address the issue of confounding, we will perform instrumental variable regression as our
primary analysis. Propensity score matching and inverse probability weighting we will be
utilised as alternative complementary approaches for secondary analyses.

WP2: Semi-structured in-depth interviews will be performed. Healthcare behaviour theories
will be used to inform the analysis.

WP3: 3-round modified Delphi study with patients, healthcare professionals, researchers and
commissioners to identify future primary research priorities and associated feasibility
considerations.

Timelines:

Month 1. CPRD-HES-PROMs data extraction, linkage and management; commence
qualitative interview documentation development

Month 4: commence utilisation and safety analysis

Month 5: commence patient and clinician recruitment and qualitative interviews
Month 9: interim statistical results meeting, commence outcomes analysis

Month 15: interim statistical results meeting

Month 16: commence Delphi survey

Month 21: complete statistical analysis

Month 24: complete qualitative data collection & analysis; complete round 1 of Delphi survey
Month 24-30: complete qualitative study and Delphi survey, write up, dissemination

Anticipated impact & dissemination: inform evidence base to guide use of repeated intra-
articular injections of corticosteroid. Establish priorities and feasibility of future primary
research. Dissemination: written HTA report; peer-reviewed publications in journals (e.g.
BMJ); NHS patient resources, Health Integration Teams; through RCGP, RSM, academic
research networks and NIHR funded research centres.

4. Background and Rationale

Osteoarthritis is the most common musculoskeletal condition worldwide! and it is a global
public health burden.? It is an irreversible and progressive disease, which leads to pain,
morbidity, functional decline, and loss in quality of life. Osteoarthritis of the hip and knee is
one of the leading causes of global disability.® It is also associated with substantial
healthcare system and societal costs.* Due to population ageing and an increase in risk
factors such as obesity, the prevalence of osteoarthritis is increasing. Global estimates show
that 10% to 15% of adults 60 years and older have some degree of osteoarthritis.® It has
been estimated that by 2050, 130 million will be affected by osteoarthritis globally and of
these, 40 million will be severely disabled by the disease.® In the UK, data from Arthritis
Research UK suggest that one third of people aged 45 years and over (representing 8.75
million people) are affected by osteoarthritis.’

The current common treatment regimens for osteoarthritis reduces pain and may improve
function, but these treatment strategies have no impact on disease incidence or progression.
The Osteoarthritis Research Society International (OARSI) guidelines for the non-surgical
management of knee osteoarthritis recommends treatment modalities such as biomechanical
interventions, intra-articular corticosteroids, exercise (land-based and water-based), self-
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management and education, strength training, and weight management.! In the UK, people
with osteoarthritis are usually managed in primary care (General Practice). Management of
osteoarthritis includes core treatment (education and advice, exercise, weight loss, and use
of assistive devices) and may include physical therapy (physiotherapy, insoles, or braces)
and pharmacotherapy (paracetamol and non-steroidal anti-inflammatory drugs as first line
treatment for pain). A few patients proceed to secondary care management in which there
are more invasive treatment options, which include joint replacement. The National Institute
for Health and Care Excellence (NICE) Clinical Guideline for Osteoarthritis: care and
management recommends the use of intra-articular corticosteroid injections as an adjunct to
core treatments for the relief of moderate-to-severe, uncontrolled pain in people with
osteoarthritis.2 Evidence for this recommendation was based on limited data which indicated
a short-term benefit of repeated intra-articular corticosteroids for pain relief in osteoarthritis of
the knee.®!? The British National Formulary recommends repeat injections at intervals of 7-
35 days and that no joint should be treated more than three times per year. In the USA, no
greater than four injections a year in a given joint is recommended. Since the publication of
the NICE guidance, further reports (individual studies as well as meta-analyses) on the
benefits of intra-articular corticosteroid injections for osteoarthritis management have been
published or presented.'®*'” The overall evidence from these further findings suggest a short-
term benefit of intra-articular corticosteroids on pain relief and mild or no evidence of adverse
effects with intra-articular corticosteroid therapy.

Given that the prevalence of osteoarthritis is expected to rise over the coming years and
concerns that intra-articular corticosteroid injections will be used more frequently in patients,
robust evidence on the long-term benefits and risks associated with recurrent use of intra-
articular corticosteroid injections for osteoarthritis is urgently warranted. There is however
limited and inconsistent evidence available. Results from small cohort observational studies
comprising people with osteoarthritis with long-term follow-up suggest a link between intra-
articular corticosteroids, particularly recurrent, and adverse joint outcomes such as joint
degeneration or radiological OA progression and bone and cartilage damage. *¥!° These
findings were supported by the findings of a recent randomised trial of 140 patients with
symptomatic knee arthritis that found that intra-articular triamcinolone administered every 3
months over 2 years resulted in greater cartilage volume loss with no significant benefit on
pain.?® The authors concluded that their findings do not support the use of long-term
repeated corticosteroid injections for the management of pain or structural progression in
osteoarthritis, and in fact indicate that there may be more cartilage loss in people who
receive steroids.?! The results of that trial contrast with the findings of a single centre
randomised controlled trial (RCT) that compared the long-term effects of intra-articular
corticosteroids versus saline in 68 patients with symptomatic osteoatrthritis of the knee, intra-
articular triamcinolone administered every 3 months over 2 years resulted in significant
improvement in pain and stiffness over the 2-year period.?? No adverse local effects in the
knee were reported. The authors concluded that repetitive intra-articular steroid injections
appeared to be safe for osteoarthritis.

Evidence on the practice and patterns of use of intra-articular injections is needed, as this is
important to help guide switching, augmentation, or dosing of treatment in relation to clinical
outcomes. Data on the current practice and patterns of use of intra-articular injections after
treatment initiation in the UK and globally is very limited. In a recent review which aimed to
examine the dosing regimen and frequency of corticosteroid injections for osteoarthritic
knees, it was noted that the published medical literature concerning the frequency of
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corticosteroid injection was non-existent and that all published information on this topic
appeared to be based on professional opinion.?® Analysis of 9 years of follow-up data from
the US Osteoarthritis Initiative (OAI) comprising of patients with knee osteoarthritis, suggests
that about 60 percent of participants who initiated corticosteroid injections had an average
age of 69 years and were one-time users.?* During the follow-up period, 24 percent
continued treatment with corticosteroid injections whilst 17 percent switched treatment (to
hyaluronic acid injections). The results suggested that the decision to continue or switch
treatment was dependant on symptoms experienced after the initial injection. Limitations of
the current evidence include use of observational designs, which are limited by reverse
causation bias, with inadequate adjustment for residual confounding, methodological
limitations of the trials which include small sample sizes, single-centre design, samples in
trials limited to osteoarthritic knees, and the inconsistent results reported. Taking the overall
evidence together suggests that the long-term clinically important benefits and risks
associated with intra-articular steroid injections for osteoarthritis remain unclear. Data on the
patterns of use of intra-articular injections after treatment initiation as well as factors
influencing these patterns are also unavailable.

The data generated in this study will provide comprehensive and contemporary information
on the pattern of use of intra-articular injections of joints for osteoarthritis in primary care. The
safety of use and the treatment effect will be assessed as well as the effect of receiving the
intervention on the timing of subsequent surgical interventions. Where the subsequent
intervention is arthroplasty, the influence of intra-articular injection on the risk of adverse
events following arthroplasty and patient reported pain and function will be assessed.
Qualitative interviews will explore the experience and views of patients and clinicians on
receiving/administering intra-articular injections. A Delphi consensus exercise will inform
future research priorities and the feasibility of carrying out such research.

5. Evidence explaining why this research is needed now
This is a commissioned study by the HTA and as such has already been justified. HTA
advice in such cases is to enter ‘not applicable’ in this section.
We can confirm however that since the commissioned call there have been no published
systematic reviews, or RCTs that answer the commissioning brief.

6. Aims and Objectives

Aim 1: To establish the current practice of use of intra-articular corticosteroid injection for the
treatment of joint pain due to osteoarthritis.

Aim 2: To establish the long-term effects of the use of recurrent intra-articular injections of
corticosteroid.

Aim 3: To explore the views and experiences of patients and clinicians of the use of intra-
articular injections of corticosteroid.

Aim 4: To assess priorities and associated feasibility considerations for future primary
research.

Objectives: Following the NIHR HTA commissioning brief, we intend to use routinely
collected observational data (Clinical Practice Research Datalink (CPRD), Hospital Episode
Statistics (HES) and National Patient Reported Outcome Measures (PROMSs) data) to
achieve aim 1 and aim 2. The extent and depth of these routinely collected datasets allows
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rapid and efficient assessment of interventions such as intra-articular injections in
osteoarthritis in a generalisable sample of patients that is of sufficient size to achieve
satisfactorily powered analyses. To address the issue of confounding, we will perform
instrumental variable regression as our primary analysis. Propensity score matching and
inverse probability weighting will be utilised as alternative complementary approaches for
secondary analyses. Qualitative interviews and a Delphi survey will be conducted to further
explore the experience and views of the use of intra-articular injections and the feasibility of
future primary research, achieving aims 3 and 4.

7. Research Plan / Methods

Following the direction of the commissioned call, we will conduct research of routinely
collected observational datasets (CPRD, HES and PROMS) to determine the use, safety and
effect of intra-articular corticosteroid injections for osteoarthritis (WP 1). This will be
supplemented by qualitative interviews to explore patient and clinician views on the use of
these injections (WP 2) and a Delphi consensus survey of patients, clinicians, researchers
and commissioners to identify priorities and associated feasibility considerations for future
primary research (WP 3).

Health technologies being assessed:

This programme of research will assess intra-articular corticosteroid injections in patients
with osteoarthritis compared to controls with a diagnosis of osteoarthritis who have not
received an intra-articular corticosteroid injection.

WORK PACKAGE 1
Study design: Cohort study using routinely collected data

Data sources: The Clinical Practice Research Datalink (CPRD)? comprises the entire
computerised medical records of a sample of patients attending general practitioners (GPs)
in the UK. It contains information on over 11 million patients (around 7% of the population)
registered at over 600 general practices in the UK that are representative of the population in
terms of demographics such as age and sex. GPs in the UK play a key role in the delivery of
healthcare by providing primary care and referral to specialist hospital services. Patients are
registered with one practice that stores medical information from primary care and hospital
attendances. The CPRD is administered by the Medicines and Healthcare products
Regulatory Agency (MHRA). The CPRD records contain all clinical and referral events in
both primary and secondary care in addition to comprehensive demographic information,
prescription data, and hospital admissions. Data is stored using Read and Oxford Medical
Information Systems (OXMIS) codes for diseases that are cross-referenced to the
International Classification of Diseases (ICD-9). Read codes are used as the standard
clinical terminology system within UK primary care. Only practices that pass quality control
are used as part of the CPRD database. Deleting or encoding personal and clinic identifiers
ensures the confidentiality of information in the CPRD.

The Hospital Episode Statistics (HES) database holds information on all patients admitted to
NHS hospitals in England, including diagnostic ICD codes providing information about a
patient’s illness or condition and OPCS4 procedural codes for surgery. It covers a smaller
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geographical area than the CPRD and does not include privately-funded operations. HES
provides information including detailed comorbidity information and deprivation indices, and
about every NHS funded procedure (including length of stay). Additional records contain
details of readmissions, reoperations, and revisions. Data for all-cause mortality are provided
by the Office for National Statistics (ONS) and linked to the HES database.

Since April 2009, Patient-Reported Outcome Measure (PROM)?® data has been collected on
hip and knee replacements performed in NHS hospitals in England. Pre-operative and 6
month quality of life questionnaires (the EuroQol five domain (EQ5D)?’) and joint-specific
PROMs (the Oxford Hip Score (OHS)?® and Oxford Knee Score (OKS)?° are collected along
with patient-reported measures of preoperative disability and postoperative satisfaction. Data
are collected by the NHS trusts under whose care the procedure is performed, and co-
ordinated by NHS Digital on behalf of the Department of Health.

CPRD data will be linked to the HES and PROMs databases (CPRD-HES-PROMs). CPRD
already provide access to HES and PROMs data that is held under the CPRD Data Linkage
Scheme. CPRD and HES linked data is available for around 50% of patients in the CPRD
database. Previous research by the CPRD team has shown that linked practices/patients are
representative of the CPRD GOLD population as a whole.

Population: The CPRD database will be screened to identify a first-ever clinical record of
joint osteoarthritis identified using a Read code and occurring within the patients' up-to-
standard registration period. The study population will only include incident patients (those
with a first-ever record of osteoarthritis). Initial feasibility counts from CPRD suggest that
between 2005-2017, the numbers of patients with joint specific OA given injections are:
25,818 (55%) knee, 9,649 (20.6%) hip, 5,302 (11.3%) hand, 3,008 (6.4%) shoulder, 2,130
(4.6%) ankle/foot, 689 (1.5%) wrist and 217 (0.5%) elbow. Feasibility counts provided by
CPRD have demonstrated a wide spread of joints injected, limiting analysis to knee and hip
osteoarthritis would capture 76% of the injections for osteoarthritis. We will provide
descriptive data for IACI for all joints as described above. Data interrogation will be
performed to establish whether we can reliably identify intra-articular injections performed for
osteoarthritis or whether there may be overlap or confounding with other conditions and
types of injection (e.g. soft tissue injections performed for trochanteric pain of the hip due to
trochanteric bursitis or abductor tendon pathology). Where assumptions are made, these will
be tested with sensitivity analyses to ensure robustness. Where we are confident that true
IACI for osteoarthritis can be identified for a joint type, data on that joint will be included in
the analyses of safety and outcomes.

Intervention: Intra-articular corticosteroid injection for osteoarthritis

Outcomes:
Current practice: joint site injected

Utilisation study:

e Population-level use: incidence and prevalence of use of injections, and secular trends of
use over the CPRD overall population, practice level data will be explored to understand
variations in treatment

e Patient-level utilisation: number of repeat injections over time, cumulative use (hnumber of
daily defined doses of steroid/s injected in total), and medication possession ratio
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(number of daily defined doses of steroid injected over number of days from first to last
injection)

e Safety: pain, bleeding, infection, diabetes decompensation, cardiovascular events

e Association with outcomes: drug utilisation (analgesics [paracetamol, topical & parenteral
NSAIDs, steroid injections, opiates], oral corticosteroids), timing to intermediate surgical
interventions (e.g. arthroscopy) and end-stage intervention (arthroplasty). For those that
receive arthroplasty outcomes this will include: joint infection, further surgery to the same
joint (e.g. debridement, manipulation under anaesthetic, revision), readmission due to
thrombosis, myocardial infarction and stroke. Patient reported outcomes (PROMS)
including Oxford Hip Score, Oxford Knee Score and EQ5D.

Feasibility: Measures of effect sizes for association with outcomes between patients that did

compared to those that did not receive intra-articular injection of corticosteroid, proportion of

primary care practitioners performing intra-articular injection of corticosteroid and practices in
which intra-articular injection of corticosteroid are performed.

Confounders: We will conduct a review of the literature to identify all potentially relevant
confounders for the outcomes of interest (safety (adverse events) and treatment outcomes
(pain severity, future interventions, outcomes of arthroplasty)). Having collated a list of
relevant confounders for each outcome, these will be reviewed by panels of experts within
the field to ensure these are true confounders (not mediators), and that all relevant factors
have been identified as a final comprehensive list. Potential relevant confounders identified
at this stage include, but are not limited to, the following variables: geographical location by
Strategic Health Authority, Index of Multiple Deprivation, Charlson comorbidity index, body
mass index, age, gender, other types of arthritis, comorbidities, pre-existing medication
prescriptions (anti-hypertensives, anticoagulants [warfarin, low-molecular-weight heparin,
aspirin, clopidogrel, dipyridamole], diabetic medications, oral corticosteroids,
antidepressants, bisphosphonates) and hypertension.

Statistical analysis

Current practice: Descriptive statistics (number (%)) will be used to describe the number of
patients with osteoarthritis given intra-articular injections of corticosteroid and summarised
across each of the different joint sites. We will look at trends in the rate of IACI use over time
and look at whether there are inequalities according to patient sociodemographic groups, at
the practice level and health region.

Safety and association with outcomes: The exposure of interest is whether or not a patient
received an IACI. In an observational study design such as this, IACI is not randomly
allocated therefore both known and unknown confounding factors must be considered in
analyses. Unmeasured confounding may lead to a risk of biased effect estimates.

Primary analysis: Instrumental variables (V) can be used, if fulfilling certain key
assumptions, to address the issue of unmeasured confounding and produce unbiased
estimates.*® The instrument will be based on preference for IACI and calculated in a time
dependent manner according to clinician performing IACI, date of IACI and calculating
relative frequency of IACI over the previous 20 patients treated for OA (sensitivity analyses
will be performed at different thresholds). If the relative frequency for a given clinician is
above a specified threshold, we would define the clinician (at that point in time) as preferring
IACI. The IV is then used in a 2-stage least squares linear regression. Treatment exposure is
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the dependent variable in the first model containing the IV (clinician preference) and
measured covariates. This first model provides the estimated probability of being exposed
depending on IV status and measured confounders. These fitted values are then included
along with measured confounders as independent variables into the second stage regression
on the outcomes. The coefficient for the predicted probability of being treated with IACI
(given the IV and measured covariates) is the result of interest. IV analyses are only valid if
we have a good instrument and meet the core underlying assumptions: 1) The IV must be
strongly associated with the exposure; 2) The IV must not have direct effects on the outcome
except through its association with the exposure; 3) The IV is independent of confounders.
Hence, we will perform secondary analyses to test our assumptions and see if consistent
results are obtained.

Secondary analyses: Methods that we will use in the secondary analyses include:
Propensity score (PS) matching, 3! where a logistic regression model is fitted with the
outcome of IACI use (yes/no); and identified covariates listed are included as potential
confounders. Matching of each patient not receiving IACI to a comparable IACI user using a
0.2 standard deviation calliper width3? minimises confounding by indication, providing
participants with balanced baseline characteristics in both groups and eliminating IACI users
with no comparable non-user controls. 3 Greedy matching is used, where a random treated
subject is selected and nearest neighbour (untreated subject) then selected for matching.
Matched IACI users and non-users will be included in regression models, to determine the
impact on safety and association with outcomes. As we will have a matched sample, this
introduces a bias that must be accounted for in the analysis stage. Matched subjects will
have correlation (greater similarity) in outcomes than two randomly selected subjects. This is
because their baseline covariates are more similar, and baseline covariates are related to
outcome. We must therefore account for the lack of independence in outcomes that has
been induced by matching. Hence, to account for the matched nature of the sample, we will
use a robust variance estimator that accounts for the clustering within matched sets.3*

Inverse probability weights (IPW), this being the reciprocal of an individual’s probability of
receiving the intervention that they actually received. As with propensity scores, we use
logistic regression to model the association of whether or not a person received IACI on the
list of potential confounders. We then estimate each subject’s probability of the treatment
they actually received, and weight the analysis according to the inverse of these probabilities.
Therefore, in weighted analysis, receipt of the intervention is no longer related to the
confounders. Although PS and IPW analyses may seem similar, they can give very different
results. *° This is because PS matching focuses on the treated population, whereas IPW
estimates the average effect of treatment in the entire study population (e.g. outcome if
everyone got the intervention, compared with the outcome if no one got the intervention).

Immortal time bias is a common issue in observational studies, where the event of interest
cannot occur for a certain time span.® In the case of this proposed study, immortal time bias
would occur due to the definition of exposure, where in the time from diagnosis of incident
osteoarthritis until receipt of intra-articular injection of corticosteroid those in the ‘intra-
articular injection of corticosteroid user group’ cannot have the outcomes by design
otherwise they would have been classified as non-users. To avoid this problem, we will use
time varying exposures.
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Missing data will be handled by using multiple imputation methods using the ICE (Imputation
by Chained Equations) procedure.®” The results of complete case analyses can be biased.*®
The cumulative effect of missing data in several variables often leads to exclusion of a
substantial proportion of the original sample, causing a loss of precision and power. This bias
can be overcome by using multiple imputation, which allows for the uncertainty about missing
data by creating several plausible imputed datasets and appropriately combining their
results. Standard errors are calculated using Rubins Rules. We include all predictor variables
in the multiple imputation process, together with the outcome variable as this carries
information about missing values of the predictors.

Consideration of competing risks is required, where death is an important competing risk that
precludes development of outcomes. A standard Cox regression survival model treats the
competing risk of death as a censored observation, but this assumes death is non-
informative (e.g. that if they had not died, they would have the same chance of developing
outcome as their peers). In order to account for the competing risk of death, we will use the
method of Fine & Gray.* This allows us to model the risk of outcome (e.g. time to joint
replacement) in those who are currently event free as well as those who have previously
experienced a competing event (rather than only include those in the risk set that haven’t
died).

Sensitivity analyses: The limitation of the above methods is that only 1V analyses have the
potential to address unmeasured confounding and they are only valid if we have a good
instrument and meet the core assumptions that underly the 1V regression models: 1) The IV
must be strongly associated with the exposure; 2) The IV must not have direct effects on the
outcome except through its association with the exposure; 3) The IV is independent of
confounders. Here the goal of sensitivity analysis is to quantify the degree to which the key
assumption of no unmeasured confounders must be violated for the observed effect size to
be reversed. A number of sensitivity analyses techniques have been developed to evaluate
the impact of unmeasured confounding®’, such as the rule out approach or Rosenbaum
Bounds, where we test how strong a single hypothetical unmeasured confounder would need
to be to attenuate the observed association, and external adjustment for multiple
unmeasured confounders using propensity score calibration (PSC), which can be applied
when external information is available that does not contain outcome information.

Sample size: Initial feasibility counts from CPRD suggest that between 2005-2017, the
numbers of patients with joint specific OA given injections are: 25,818 (55%) knee, 9,649
(20.6%) hip, 5,302 (11.3%) hand, 3,008 (6.4%) shoulder, 2,130 (4.6%) ankle/foot, 689 (1.5%)
wrist and 217 (0.5%) elbow. For the most commonly injected joint (knee osteoarthritis), using
a 2-sided log rank test for equality of survival curves, 90% power, 5% level of significance
(alpha), where outcome is time to arthroplasty, with an anticipated arthroplasty rate of 7%
over 4-years follow up*® we can detect a hazard ratio of 0.85 (equivalent to a 7% arthroplasty
rate in non intra-articular injection of corticosteroid users and 6% in intra-articular injection of
corticosteroid users) with a total sample size of 24,613 (12,300 in each group). With an
actual expected sample size of >100,000 knee osteoarthritis patients (where 25% are
expected to have received an intra-articular injection of corticosteroid), we are adequately
powered.
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Ethical approval: CPRD obtains ethics approval to receive and supply patient data for public
health research. This protocol will be reviewed and approved by the CPRD Independent
Scientific Advisory Committee (ISAC) before the study commences.

WORK PACKAGE 2

Study design: Semi-structured in-depth interviews with patients who have received intra-
articular injections of corticosteroid for osteoarthritis, those who have received recurrent
injections, patients with osteoarthritis who have not received injections, clinicians who have
experience of prescribing and administering intra-articular injections of corticosteroid and
those who have not administered injections.

Population: Patients who have received intra-articular injections of corticosteroid for
osteoarthritis and primary care clinicians with experience of administering intra-articular
injections of corticosteroid to these patients.

Sampling and recruitment: Adults who have received intra-articular injections of
corticosteroid for the treatment of osteoarthritis within a primary care setting, within the last 3
years, including those who have received surgical intervention will be identified through the
Clinical Research Network (CRN) West of England research network, facilitated by the
Bristol North Somerset & South Gloucestershire (BNSSG) CCG Research & Evidence Team
(BNSSG R&ET), previously the BNSSG CCG Research and Evidence Team, using Read
codes. Purposive maximum variation sampling will be used to stratify patients by age,
employment, ethnic background, socioeconomic status, practice locale, affected joint and
clinical setting.*42 Using a similar sampling strategy, patients who have the same conditions
but have not received injections and those who have received recurrent injections will be
identified. GPs serving diverse populations from across the South West of England will be
identified through the CRN West of England. Those who have administered intra-articular
injections of corticosteroid for osteoarthritis and those who have not (or only a small number
of occasions) will be purposively sampled. Up to 40 patients and 30 GPs from across a range
of GP practices in the South West region will be interviewed. It is estimated that these
numbers will achieve data saturation, such that no new insights emerge by the time of
completion.*®

Methods: All interviews will be conducted face-to-face where possible or via telephone or
Skype to increase opportunities for participation.

Interview topics with patients: Interviews with patients will explore their ideas of or
experience of receiving intra-articular injections of corticosteroid for osteoarthritis, and the
benefits and disadvantages of treatment, including impact on daily activities, and their
motivations for choosing to undergo treatment or not, including to delay or prevent surgery,
and their experience of accessing treatment. Topics will also include patient beliefs about the
efficacy of intra-articular injections of corticosteroid and length of benefit, patient expectations
and anxieties about treatment including perception of risks and patient knowledge about
intra-articular injections of corticosteroid and information needs. Participants will also be
invited to participate in the Delphi study where timelines allow for this.

Interview topics with clinicians: Interviews with clinicians will explore their views and
where relevant experiences of prescribing/administering intra-articular injections of
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corticosteroid, including their beliefs about the efficacy of intra-articular injections of
corticosteroid for osteoarthritis, and their motivations for choosing to use them or not,
including whether they are used to delay or prevent surgical intervention. Interviews will also
explore factors affecting decision-making on use of intra-articular injections of corticosteroid
including complications, comorbidities, and perceived risks of repeated use, and clinicians’
awareness of and views on current guidelines and recommendations for the use of intra-
articular injections of corticosteroid. We will also ask clinicians how they perceive that intra-
articular injections of corticosteroid might best be incorporated into the treatment pathway.
Participants will also be invited to participate in the Delphi study where timelines allow for
this.

Analysis of qualitative interview data: Interviews will be audio-recorded and then
transcribed, anonymised, and imported into QRS NVivo 11 data management software.
Transcripts will be analysed using thematic analysis** comprising coding, independent
double-coding and development of key themes. The analysis will focus on participant views
and experiences of using intra-articular injections of corticosteroid for osteoarthritis and will
be underpinned by health behaviour theories applicable to both patients and practitioners
such as the Health Belief Model.** The analysis will also inform the development of an
explanatory model and a narrative report to explain patient and clinician use of intra-articular
injections of corticosteroid in the current management of osteoarthritis.*®

Ethical approval: Ethical approval will be applied for from a Research Ethics Committee via
the Health Research Authority prior to commencement of the study.

WORK PACKAGE 3
Aims: To gain expert consensus on the key questions for future research and any feasibility
considerations with answering these research questions.

Study design: 3-round modified Delphi study

Population and sampling: The sample size for a Delphi study depends on group dynamics
for obtaining consensus rather than statistical power. To ensure the four key stakeholder
groups are represented equally, we will recruit 100 participants: 25 patients, 25 healthcare
professionals involved in the treatment of patients with joint disease, will be recruited through
the CRN West of England, and 25 academics and 25 commissioners will be recruited
through academic networks and from CCGs via the BNSSG CCG Research & Evidence
Team.

Methods:

Round 1 guestionnaire: Identifying questions

Participants will be asked to identify up to 5 research questions and associated feasibility
considerations in relation to intra-articular injections of corticosteroid in osteoarthritis.
Responses will be collated and a list of candidate research questions developed. These will
be supplemented by research questions identified from Work Packages 1 & 2 and through a
workshop with our patient and public involvement (PPI) group. Comprehensive literature
searches will ensure that only research questions with a lack of evidence or treatment
uncertainty are included in Round 2. Research questions will be formulated into population,
intervention, comparator, outcome (PICO) format and reviewed by our PPI group.
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Round 2 questionnaire: Ranking

Participants will rate the importance of each research question from 1-9 (not important to
very important). Free-text boxes will be provided to comment on the associated feasibility
considerations. Research questions given an importance rating of 7-9 by 270% of
participants will be carried forward to Round 3. To ensure that research questions considered
exceptionally important by only one stakeholder group are not omitted, research questions
rated as 7-9 by 290% of members of one panel, regardless of the ratings of the other panels
will also be carried forward.

Round 3 questionnaire: Final consensus

Participants will be sent the retained research questions and the median group ratings from
Round 2 to again rate the importance of each research question. Those questions given an
importance rating of 7—9 by 270% of participants, or by 290% of members of one panel, will
be included in the final research priority list. This list will provide recommendations on the key
guestions for future research and any feasibility considerations with answering these
research questions.

Ethical approval: Ethical approval will be applied for from a Research Ethics Committee via
the Health Research Authority prior to commencement of the study.

8. Dissemination, Outputs and anticipated Impact

A detailed manuscript and report will be provided to NIHR HTA for publication in the HTA
Journal. We also plan to publish our research findings in high profile peer reviewed journals
such as the BMJ, Lancet or JAMA. Wherever possible, we will publish our findings in open
access journals, and have requested appropriate funding to cover these related fees for the
predicted number of outputs.

Findings from the research will be presented at a variety of relevant conferences in order to
ensure maximum dissemination of the findings. These will include the Royal College of
General Practitioners Annual Conference, the Royal Society of Medicine minor surgery and
joint injection courses, the British Society of Rheumatology, the European League against
Rheumatism Conference, the British Orthopaedic Association, the British Association for
Surgery of the Knee and the British Hip Society. BNSSG CCG Research & Evidence Team
will lead our dissemination of results to local and national CCGs and they have an excellent
track record in stakeholder engagement in this respect.

The study applicants between them have many national roles and collaborations providing
excellent access and influence to disseminate the study findings nationally and
internationally through the educational activities of societies such as the Royal College of
General Practitioners and Royal Society of Medicine, academic research networks and
funded research centres. The principal investigator is one of the founding members of the
largest GP minor surgical skills course in the country and the course includes joint injections,
the new findings would be disseminated through this course. The principal investigator is
also currently defining the course content and learning resources for a musculoskeletal
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update course for one of the largest GP education providers in the country. This route will
also allow rapid dissemination of findings.

We will work with the ‘Patient Experience Partnership in Research’ (PEP-R) group*’ to
develop accessible information which will be disseminated through press releases, web-
based resources and other appropriate outlets.

We also engaged with the North Bristol NHS Trust's Communication & PPI Office and the
University of Bristol's Centre of Public Engagement and Press Office as platforms for future
dissemination to public and other audiences.

As identified in the commissioned call, the potential for future primary research in this area is
important to consider and has already been identified as a priority by our PPI group. If the
findings of the research indicate that future primary research is both feasible and needed,
then we anticipate applying to NIHR for funding in the future in order to conduct this work.

9. Project/research timetable

A summary of the project work packages, package elements, start times and durations is
included in the table below and represented in the Gantt chart figure attachment. These
resources will be used to monitor the progress of the study and ensure that the project
progresses as expected or plans are made to identify and address any areas that are not
progressing as per the expected timelines at the 6 monthly reporting intervals required by
NIHR.

Task Start (month) Duration (months)
Contract negotiations -3 3
WP 1 (CPRD-HES-PROMS) 1 30
ISAC application, permissions and approvals -2 4
Data extraction and linkage 3 2
Data management 4 2
Utilisation and safety analysis 5 6
Interim results meeting 9 1
Utilisation, safety and outcomes analysis 10 6
2" interim results meeting 15 1
Final data analysis (outcomes) 16 6
Final results meeting 21 2
Study report and paper writing 23 6
Dissemination, submission and closure 27 4

w
o

WP 2 Qualitative interviews 1

Research document development with PPI 1

HRA and NHS REC approval process 2

Identify and recruit patients and clinicians 5 18
6
7

N

Interview patients and clinicians 18

Transcribe and analyse data 18
Study report and paper writing 25 6
Dissemination, submission and closure 26 5
WP 3 Delphi survey 16 15
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Develop survey guestions 16 2
HRA and NHS REC approval process 17 3
Participant recruitment and round 1 & analysis 20 4
Round 2 & analysis 24 2
Round 3 & analysis 26 2
Study report and paper writing 27 4
Dissemination, submission and closure 28 3

10. Project management

A Project Management Committee (PMC) will be constituted. This committee will be made up
of all grant co-applicants, researchers, host representatives and sponsor representatives.
The PPI co-ordinator is a member of the project team and will support our patient-partner co-
applicant in the preparation for and during the meetings. The PMC will meet monthly for the
period of the research and will be responsible for the day to day running of the research and
communication between the work packages under the leadership of the principal and co-
principal investigators. The progress of each of the work packages will be monitored and any
issues encountered in each package discussed amongst the members of the PMC. Relevant
data from each work package will be shared in order to help inform the conduct of the other
work packages. At least three of the meetings will be arranged to coincide with or be
conducted shortly after the interim results meetings.

A Project External Steering Committee (PESC) will be constituted. This will consist of three
external members. It is anticipated that the committee would be constituted of a GP, a
qualitative researcher and an epidemiologist, statistician or methodologist. The final make up
of the committee will be at the discretion of the invited chair of the PESC. It is anticipated that
the PESC would meet 3 times during the course of the research. Given the nature of the data
being researched, it is not anticipated that a separate data monitoring committee would be
required but again, this will be at the discretion of the PESC chair.

11. Ethics

Work package 1 of the proposed study will only use pseudonymised, retrospective, routinely
collected data. The identified data sources CPRD and HES do not request ethics committee
approval to access/extract their data. However, approval by internal independent data
access committees is required, including the Independent Scientific Advisory Committee
(ISAC) at MHRA for CPRD and linked HES data. Co-applicants on our research team have
extensive experience of submitting and receiving approval for submissions to ISAC.

Work package 2 will involve qualitative research with NHS patients and staff and therefore
we will apply for the required Health Research Authority and NHS Research Ethics
Committee approval prior to commencing the research. Co-applicants have extensive
experience of submitting successful ethics approval applications.

Work package 3 will involve NHS patients, and therefore Health Research Authority (HRA)
approval will be obtained prior to commencing the research. Sponsorship and insurance will

be obtained from the University of Bristol.
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12. Patient and Public Involvement

Please describe how patients and the public have been involved in developing this
proposal

This application was developed in collaboration with patient-partners. Meetings were carried
out with our established, dedicated patient public involvement (The Patient Experience
Partnership in Research Musculoskeletal: PEP-R MSK) which comprises members with
musculoskeletal conditions and experience of relevant treatments such as joint injections and
joint replacement. Through ongoing training and support from research staff and our
dedicated patient involvement co-ordinator, group members are familiar with research
design, conduct and the barriers to successful research. The group uses INVOLVE guidance
to ensure that activity is appropriately organised and conducted. Meetings occurred in
November 2017 with 8 members of the group. One of the members of the group is a co-
applicant on the grant and will attend our monthly PMC meetings with the support of our PPI
group coordinator.

When we met with the whole PEP-R group, there was interest that the proposed research
was in response to a commissioned call from NIHR. They were pleased to hear that
commissioned calls in research areas relevant to them were taking place and felt it was
important that we were involved in research via this pathway. The group members felt that
the call was timely and very relevant. Group members described different experiences of
joint injections with some having had a number of injections and others not knowing that
injections were an option for the treatment of osteoarthritis, demonstrating the variation in
care offered to NHS patients. They were surprised to hear how little evidence there was in
this area, particularly when repeated injections were used and therefore felt that this was an
area of research priority. Those that had received injections commented that not all GPs
performed joint injections and some only did injections to particular areas. In some cases,
this had led to multiple appointments being required in order to receive injections. They felt it
was important to establish where injections fitted into treatment pathways and said that they
may have reconsidered having joint injections if they had been told this may delay a joint
replacement. A minority recalled being told of possible adverse effects of injections and they
felt that further good quality evidence was required in this area so that they could make fully
informed choices.

Members of the group were very supportive of the proposed design and were pleased to
hear that we would be analysing data that had already been collected, which they felt would
be an efficient and valuable use of this data. They were particularly pleased to hear that we
intended to incorporate qualitative interviews with patients to gather evidence on their views
and experiences of injections and felt this was a vital component of the research. Likewise,
they were very supportive of the prospect of future trials in this area and felt the use of a
consensus survey was a very good way to establish how this research should be designed
and carried out. They did comment that they felt that a health economics component would
be vital in any future trial.

PEP-R MSK members offered very useful feedback on the plain English summary of the

research. They felt it reflected the proposal well and used appropriate language. They
particularly requested that the term “pain killers” was avoided as such medications alter pain
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but do not “kill” it. Group members offered ongoing support and a willingness to be involved
in the conduct of the research which will be vital to ensure that the project reflects the
priorities of patients and is conducted to the best possible standards.

Please describe the ways in which patients and the public will be actively involved in
the proposed research, including any training and support provided

One of the PEP-R group members group members is a co-applicant on the grant and will be
one of the core members of the PMC and overall research team. The insight provided to date
has already been invaluable and will continue to guide the development and conduct of the
research, an essential element when conducting research with study designs such as we
propose to keep the research questions and outputs focused on patient centric issues. The
lived experience offered will be central to guiding the presentation and development of our
research outputs as well as informing the focus and acceptability of future research studies in
this area. Funding has been requested to support this role. The PEP-R MSK group as a
whole meet five times a year and project updates will be provided to the group on five
occasions throughout the period of research, allowing us to gain the insight and feedback of
the wider group throughout the programme of work and incorporate this into the research
and outputs. By utilising the group’s existing expertise and providing support and training, the
research will benefit from their insights into what issues are important to patients, their own
personal experiences and their experience from previous research projects.

Our dedicated PPI co-ordinator is an experienced and trained researcher with many years of
experience supporting patient-partners in research. The support offered will include
structured training sessions from the co-ordinator and other researchers, one-to-one or small
group meetings and support in attending PMC meetings including with the material circulated
prior to and after the meetings. The co-ordinator will act as a liaison between members of the
research team and the patient-partners where this is preferred, or support them in direct two-
way communication where that is preferred. Our unit and PEP-R MSK group already work
closely with the ‘People in Health West of England’ consortium promoting and supporting
service user involvement in research and patient-partners will continue to have access to
events and the wider network.
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