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1 Referral for joint replacement

1.1 Review question

What are the indicators for possible joint replacement surgery?

1.1.1 Introduction

Knowing when to refer a person with osteoarthritis for consideration for a joint replacement is
a challenge for healthcare professionals working in primary care. There are few
contraindications to surgery now that it can be performed without a general anaesthetic. Joint
replacement can have significant benefits to function, pain and quality of life. It is unclear
which prognostic factors demonstrate that surgery would be beneficial, and surgeons do not
have the resource to evaluate everyone. Decision making for referral does not usually occur
on the basis of imaging, rather on clinical assessment. Musculoskeletal interface services
often sit between primary care and orthopaedic services to support appropriate use of non-
invasive approaches before referral onto surgery.

Current practice for people with osteoarthritis is to refer when patients have significant pain
and functional limitation. This review aims to determine which risk factors presenting in
primary care accurately predict the progression to joint replacement surgery being carried
out.

1.1.2 Summary of the protocol

Table 1: PICO characteristics of review question

Inclusion:
¢ Adults (age 216 years) with osteoarthritis affecting any joint.

Stratification by joint site
o Hip
o Knee
o Shoulder
o Mixed
Prognostic factors:
e Presence of night pain
o Non-response to analgesics/intra articular injections
¢ Non-response to non-pharmacological interventions
e Longer duration of symptoms
e Instability symptoms
¢ Presence of flares

e EQ-5D/EQ VAS
o KOOS/HOOS (summary score)
o WOMAC (summary score)

Oxford Knee Score by the following scale range categories:
e 40-48

e 30-39

e 20-39

e 0-19
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Oxford Hip Score by the following scale range categories:
e 40-48

e 30-39

e 20-39

e 0-19

Shoulder scores:

¢ Oxford Shoulder Score (OSS)

¢ Constant Score

¢ Shoulder Pain and Disability Index (SPADI)

o The Disabilities of the Arm, Shoulder and Hand Score (DASH)
Key confounders:

o Age

e Body mass index

All key confounders should be adjusted for in multivariate analysis.

Other confounders:

e Smoking status

e Multimorbidity

¢ Socio-economic factor

These confounders will be assessed on a case-by-case basis.

Progression to a joint replacement [time-to-event or dichotomous outcomes,
time-to-event data prioritised]

Prospective and retrospective cohort studies if all the key confounders have
been accounted for in a multivariate analyses. In the absence of multivariate
analysis, stepwise multivariate analysis would be included.

For full details see the review protocol in Appendix A.

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in Appendix A and the methods document.

Declarations of interest were recorded according to NICE's conflicts of interest policy.

1.1.4 Prognostic evidence

1.1.4.1 Included studies

Six prospective cohort studies were included in the review;'# 20 34.35.45.52 these are
summarised in below. Evidence from these studies is summarised in the clinical evidence
summary below (Table 3). All studies conducted a multivariate analysis for each prognostic
value.

No relevant clinical studies investigating the effects of the following prognostic factors were
identified:

¢ Presence of night pain

¢ [Instability symptoms

8
Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]


https://www.nice.org.uk/process/pmg20/chapter/introduction-and-overview
https://www.nice.org.uk/about/who-we-are/policies-and-procedures

O©oo~NoOOTh~ WN -

—_
o

IR
N —

A
Hw

_
o O

A
oo N

N —
o o

NN N
WN =

NN
[N

N N
N O

DRAFT FOR CONSULTATION
[Referral for Joint Replacement]

e Presence of flares

¢ Shoulder scores (including the Oxford Shoulder Score, Constant Score, Shoulder Pain
and Disability Index, The Disabilities of the Arm, Shoulder and Hand Score)

¢ WOMAC (summary score)

e EQ-5D/EQ VAS

The outcome measure was reported as time-to-event and dichotomous outcomes. Due to
studies reporting different measures of prognostic variables and different types of outcome
data, no studies were meta-analysed and results were instead reported individually.

Indirectness

The majority of outcomes were downgraded for indirectness for a range of reasons:
e Prognostic variable indirectness:

o The combination of scores that were stated in the protocol to be investigated
separately (for example: Oxford Hip and Knee score combined)3®

o The reporting of subscales of a score rather than the summary score (for example:
KOOS/HOOS pain score)'# 20

o The reporting of previous medication use as a surrogate measure for non-response to
pharmacological interventions' 34 52

o The reporting of pain at baseline or for a period of time (for example 3 months) as a
surrogate measure for longer duration of symptoms3+ 4°

o The reporting of pain (visual analogue scale) in a cohort that all underwent an exercise
program as a surrogate measure for non-response to non-pharmacological
intervention

See also the study selection flow chart in Appendix A, study evidence tables in Appendix D,
forest plots in Appendix E and GRADE tables in Appendix F.

1.1.4.2 Excluded studies

See the excluded studies list in Appendix J.

9
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1.1.5 Summary of studies included in the prognostic evidence

Table 2: Summary of studies included in the evidence review

Study Population
Clausen  People with hip
202114 osteoarthritis
N=3965
Number of
events (joint
replacement
surgery over 2
years) = 1114
Dabare 167 people with
201720 knee

osteoarthritis, 80
people with hip
osteoarthritis
(considered as
mixed
osteoarthritis for
the analysis).
n=247

Number of
events (joint
replacement

Analysis

Multivariable Cox
proportional hazards
model

Kaplan-Meier
estimates, log rank
test and Cox
regression used in a
multivariable analysis

Prognostic variables

Non-response to
analgesics/intra
articular injections
Non-response to non-
pharmacological
interventions
KOOS/HOOS
(summary score)

KOOS/HOOS
(summary score) —
see limitations
Longer duration of
symptoms

10

Confounders Outcomes

Factors included in the
adjusted analysis: gender,
BMI, smoking,
employment, use of pain
medication the last three
months, self-reported
radiographic osteoarthritis,
presence of comorbidities,
wait-listed for total hip
replacement, joint
replacement in other hip
or knees, bilateral hip
symptoms, number of
painful areas during the
last 24 hours, hip pain
(VAS), HOOS QoL score,
40m walk test

Progression to
joint
replacement
(time-to-event
data)

Factors included in the
adjusted analysis: joint
type; age; gender; BMI;
Kellgren Lawrence
grading scale; symptom
duration; osteoarthritis
elsewhere and
KOOS/HOQOS pain score.

Progression to
joint
replacement
(time-to-event
data)

Osteoarthritis: assessment and management evidence review for Referral for Joint Replacement [April 2022]

Limitations

Prognostic variable
indirectness —

HOOS scale quality of life is
not the total summary
statistic. Use of pain
medication in the last three
months was reported and
assumed that if people
progressed to joint
replacement surgery then
they did not respond. All
participants underwent an
exercise program and so
VAS was used to determine
non-response to non-
pharmacological
interventions.

Prognostic variable
indirectness — KOOS and
HOOS scales pain score is
not the total summary
statistic for KOOS/HOOS and
so is downgraded for
indirectness.
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Study

Gossec
200534

Gwynne-
Jones
2020 3

Osteoarthritis: assessment and management evidence

Population

surgery over 6
years) = 104

People with hip
osteoarthritis
n=505

Number of
events (joint
replacement
surgery over 2
years) = 189

186 (55%) with
knee
osteoarthritis.
151 (45%) with
hip osteoarthritis.
n=337
Number of
events (joint
replacement
surgery over a
mean of 6.1
years) = 186 (2
were waitlisted
for surgery)

Analysis

A survival curve
according to Kaplan-
Meier's method

Kaplan-Meier curves.

Cox regression
analyses performed
to investigate the
relationship among
baseline variables.

Prognostic variables

Non-response to
analgesics/intra
articular injections
Longer duration of
symptoms

Oxford Hip/Knee
score

Confounders

Factors included in the
adjusted analysis: age,
gender, BMI, pain,
Lequesne index, Patient
overall assessment,
femoral head migration,
joint space width.

Factors included in the
adjusted analysis: joint
affected, radiographic
grade, age, gender, BMI,
PROMs and time to
surgery.

Outcomes

Progression to
joint
replacement
(dichotomous)

Progression to
joint
replacement
(time-to-event
data)

review for Referral for Joint Replacement [April 2022]

Limitations

Risk of bias: High (due to
study attrition)

Prognostic variable
indirectness — For both
prognostic variables.
Previous NSAID intake is
included with the assumption
that people did not respond
to treatment if they required
surgery, so has been
downgraded for indirectness.
Mean patient global
assessment of pain over a
specific value for the first 6
months is taken as an
indirect measure of
prolonged symptoms, so has
been downgraded for this.

Risk of bias: High (due to
study participation)

Prognostic variable
indirectness — the prognostic
variable combines the Oxford
Knee and Hip score, while
the protocol requested them
to be separate.
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Study

Lane
2004 45

Population

People with
radiographic hip
osteoarthritis
n=936

Number of
events (joint
replacement
surgery over a
mean of 8.3
years) = 96

Maillefert
200252

People with hip
osteoarthritis
n=466

Number of
events (joint
replacement
surgery between
years 2 and 3) =
75

Analysis

Logistic regression
used to estimate the
adjusted odds ratios
for predictors of
dichotomous
measures of
progression. Linear
regression was used
for continuous
measures of change
that included
changes in the MJS
and lower extremity
disability scores.

Multivariate Cox
models performed
with backward
elimination of
variables

See Appendix D for full evidence tables.

Prognostic variables

Longer duration of
symptoms

Non-response to
analgesics/intra
articular injections —
study reports two
ways of measuring
this (NSAID intake
and analgesic intake
both during the 3
months preceding the
evaluated visit)

12

Confounders Outcomes
Factors included in the Progression to
adjusted analysis: age, joint

weight, height (the
presence of weight and
height is used in the place
of BMI, as BMI can be
calculated from this.
Therefore, this study was
not excluded for absence
of adjustment of key
confounders), estrogen
use, calcaneal BMD,
health status, and
baseline radiographic
severity using the sum
total of all individual
radiographic feature
scores.

replacement
(dichotomous)

Factors included in the
adjusted analysis: age,
gender, BMI, pain,
Lequesne index, Patient
overall assessment,
femoral head migration,
joint space width.

Progression to
joint
replacement
(dichotomous)

Osteoarthritis: assessment and management evidence review for Referral for Joint Replacement [April 2022]

Limitations

Risk of bias: Very high (due
to study participation and
study attrition)

Prognostic variable
indirectness — the value is
used with the assumption
that pain at baseline would
indicate a longer duration of
symptoms. As this is an
assumption, this has been
downgraded due to
indirectness.

Risk of bias: High (due to
study attrition)

Prognostic variable
indirectness — Previous
NSAID/analgesia intake is
included with the assumption
that people did not respond
to treatment if they required
surgery, so has been
downgraded for indirectness
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1.1.6 Summary of the prognostic evidence

Table 3: Clinical evidence summary: non-response to analgesics/intra articular injections for people with hip osteoarthritis

Number of
participant
Risk factor and outcome s (studies)
(population) Follow up Quality of the evidence (GRADE) Effect (95% CI)
Progression to joint replacement (previous NSAID intake) at 2 505 (1) VERY LOWhb.c Adjusted OR: 1.50 (1.00 to 2.25)
yearsa 2 years Due to risk of bias, indirectness
Progression to joint replacement (NSAID intake during the 3 466 (1) a VERY LOWb.e Adjusted RR: 2.31 (1.34 to 3.98)
months preceding the evaluated visit) at 3 yearsa 3 years Due to risk of bias, indirectness
Progression to joint replacement (analgesic intake during the 3 466 (1) ¢ VERY LOWb.e Adjusted RR: 1.98 (1.16 to 3.38)
months preceding the evaluated visit) at 3 yearsa 3 years Due to risk of bias, indirectness
Progression to joint replacement (use of pain medication in last 3 3657 (1) MODERATEe Adjusted HR: 1.42 (1.23 to 1.64)
months) at 2 yearsa 2 years Due to indirectness
(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:

age, BMI.

(b) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of evidence was at very high risk of bias.

(c) Downgraded by 1 or 2 increments because of prognostic variable indirectness (use of previous NSAID usage as a surrogate measure for non-response as people went on to have joint
replacement surgery).

(d) One study reported both NSAID intake during the 3 months preceding the evaluated visit and analgesic intake during the same time period. These have both been included in the analysis, but it
should be noted that analgesic intake during the 3 months may include NSAID intake.

(e) Downgraded by 1 increment because of prognostic variable indirectness (use of analgesics in the past three months as a surrogate measure for non-response as people went on to have joint
replacement surgery)

Table 4: Clinical evidence summary: non-response to non-pharmacological interventions for people with hip osteoarthritis

Number of
participant
Risk factor and outcome s (studies)
(population) Follow up Quality of the evidence (GRADE) Effect (95% CI)
Progression to joint replacement (hip pain [VAS]) at 2 yearsa 3657 (1) MODERATEb Adjusted HR: 1.00 (1.00 to 1.02)
2 years Due to indirectness
13
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(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:
age, BMI.

(b) Downgraded by 1 or 2 increments because of prognostic variable indirectness (use of hip pain in a cohort who had completed an exercise program as a surrogate measure for non-response to a
non-pharmacological intervention)

Table 5: Clinical evidence summary: longer duration of symptoms for people with hip osteoarthritis

Number of
participant
Risk factor and outcome s (studies)
(population) Follow up Quality of the evidence (GRADE) Effect (95% CI)
Progression to joint replacement (mean patient global assessment 466 (1) VERY LOWb.c Adjusted OR: 2.20 (1.40 to 3.46)
over the first 6 months >47) at 2 yearsa 2 years Due to risk of bias, indirectness
Progression to joint replacement (pain present at baseline) at 8.3 745 (1) VERY LOWhb.c Adjusted OR: 9.10 (4.20 to 19.72)
yearsd 8.3 years Due to risk of bias, indirectness
(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:

age, BMI.

(b) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of evidence was at very high risk of bias.

(c) Downgraded by 1 or 2 increments because of prognostic variable indirectness (use of a higher pain outcome score or pain being present at the start of the study as a surrogate measure for a
longer duration of symptoms).

(d) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:
age, weight, height (weight and height have been considered as analogues for BMI, as they are used to calculate this, and so this study was included in the analysis)

Table 6: Clinical evidence summary: longer duration of symptoms for people with mixed osteoarthritis (hip and knee)

Number of
participant
Risk factor and outcome s (studies)
(population) Follow up Quality of the evidence (GRADE) Effect (95% CI)
Progression to joint replacement (symptom duration, years) at 6 247 (1) LOWhb,c Adjusted HR: 0.98 (0.94 to 1.02)
yearsa 6 years Due to risk of bias, imprecision
(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:

age, BMI.
(b) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of evidence was at very high risk of bias.
(c) 95% Cl around the effect crosses null line.

14
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Table 7: Clinical evidence summary: Oxford Hip/Knee Score for people with mixed osteoarthritis (hip and knee)

Risk factor and outcome
(population)

Progression to joint replacement (Oxford Hip/Knee Score) at 6.1
yearsa

Number of

participant

s (studies)

Follow up Quality of the evidence (GRADE) Effect (95% CI)

216 (1) VERY LOWhb.c Adjusted HR: 0.74 (0.66 to 0.83)
6.1 years Due to risk of bias, indirectness

(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:

age, BMI.

(b) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of evidence was at very high risk of bias
(c) Downgraded by 1 or 2 increments because of prognostic variable indirectness (use of a combined Oxford Hip and Knee Score, rather than the singular scores specified in the protocol)

Table 8: Clinical evidence summary: KOOS/HOOS (summary score) for people with mixed osteoarthritis (hip and knee)

Risk factor and outcome

(population)

Progression to joint replacement (KOOS and HOQOS scales pain
score) at 6 yearsa

Progression to joint replacement (HOOS quality of life score) at 2
yearsa

Number of

participant

s (studies)

Follow up Quality of the evidence (GRADE) Effect (95% ClI)

247 (1) LOWb.c Adjusted HR: 0.97 (0.96 to 0.98)
6 years Due to risk of bias, indirectness

3657 (1) MODERATE-. Adjusted HR: 0.98 (0.97 to 0.99)
2 years Due to indirectness

(a) Methods: multivariable analysis, including key covariates used in analysis to assess if non-response to analgesics/intra articular injections is an independent risk factor. Key covariates included:

age, BMI.

(b) Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of evidence was at very high risk of bias
(c) Downgraded by 1 or 2 increments because of prognostic variable indirectness (use of subscales of the total KOOS/HOOS score instead of the summary score)

See Appendix F for full GRADE tables.
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1.1.7 Economic evidence

1.1.7.1 Included studies

No health economic studies were included.

1.1.7.2 Excluded studies
No relevant health economic studies were excluded due to assessment of limited applicability or methodological limitations.

See also the health economic study selection flow chart in Error! Reference source not found..

1.1.8 Summary of included economic evidence

There was no economic evidence found.

1.1.9 Economic model

This area was not prioritised for new cost-effectiveness analysis.
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1.1.10 Economic evidence statements
¢ No relevant economic evaluations were identified.

1.1.11 The committee’s discussion and interpretation of the evidence

1.1.11.1. The outcomes that matter most

This study included one critical outcome, progression to a joint replacement. This was
agreed to be the outcome most appropriate to answering the question. This was examined
with a range of prognostic variables, including: presence of night pain, non-response to
analgesics/intra articular injections, non-response to non-pharmacological interventions,
longer duration of symptoms, instability symptoms, presence of flares, EQ-5D/EQ VAS,
KOOS/HOOS summary score, WOMAC summary score, Oxford Knee and Hip Score, and
shoulder scores (including the Oxford Shoulder Score, Constant Score, Shoulder Pain and
Disability Index and the Disabilities of the Arm, Shoulder and Hand Score). These prognostic
variables were decided as these would be potential reasons that people may be referred to a
surgeon that may influence the decision of the surgeon as to whether the person would
require joint replacement surgery.

The evidence discussed people with hip osteoarthritis or mixed osteoarthritis, including hip
and knee osteoarthritis. No studies included people with shoulder osteoarthritis.

1.1.11.2 The quality of the evidence

Evidence was reported for people with hip and mixed (hip and knee) osteoarthritis. All
studies included a multivariate analysis adjusting for key confounders (age and body mass
index). Only a limited number of prognostic variables were studied including:

¢ Non-response to analgesics/intra articular injections — 3 outcomes for people with hip
osteoarthritis that were of very low quality due to risk of bias and indirectness

¢ Non-response to non-pharmacological interventions — 1 outcome for people with hip
osteoarthritis that was of moderate quality due to indirectness

e Longer duration of symptoms — 2 outcomes for people with hip osteoarthritis that were of
very low quality due to risk of bias and indirectness, 1 outcome for people with mixed
osteoarthritis that was of low quality due to risk of bias and imprecision

¢ Oxford Hip/Knee Score — 1 outcome for people with mixed osteoarthritis of very low
quality due to risk of bias and indirectness

e KOOS/HOOS (summary score) — 1 outcome for people with mixed osteoarthritis of low
quality due to risk of bias and indirectness

Outcomes were commonly downgraded for risk of bias and indirectness. Regarding risk of
bias, outcomes were commonly downgraded due to study confounding, as while studies
adjusted for the key confounders, no study adjusted for all of the other confounders listed in
the protocol (including smoking status, multimorbidity and socio-economic factors).
Otherwise, where further risk of bias was identified, studies were more commonly
downgraded for study participation or study attrition bias.

The majority of included studies were deemed to have indirect evidence, in particular
prognostic variable indirectness. The reasons for this included: using a combination of scores
where the protocol requested them to be investigated separately (for example: Oxford Hip
and Knee score combined); reporting subscales rather than a summary score and reporting
surrogate measures for outcomes (for example: previous medication use as a surrogate
measure for non-response to pharmacological interventions, pain at baseline and for a
specified period of time as a measure for longer duration of symptoms). However, no
outcomes were downgraded for imprecision or inconsistency.
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As studies were not comparable (by not adjusting for the same confounding variables,
including different definitions of outcomes and different populations) no outcomes were meta-
analysed and instead the outcomes from each study were reported separately.

No evidence was identified for the following comparisons:
¢ Presence of night pain

¢ Instability symptoms

e Presence of flares

e EQ-5D/EQ VAS

¢ WOMAC summary score

¢ Any shoulder scores (including the Oxford Shoulder Score, Constant Score, Shoulder
Pain and Disability Index and the Disabilities of the Arm, Shoulder and Hand Score)

1.1.11.3 Benefits and harms
Key uncertainties

The committee noted the limitations in the design of the review to answer the question. This
review investigated if people with specific risk factors had joint replacement surgery. These
risk factors were in part selected from expert knowledge of the factors that would be
considered by surgeons when deciding if someone should have joint replacement surgery.
Due to this, current practice already considers these factors important and so this may affect
decision making by a GP as to whether to refer someone for joint replacement surgery, and
so it is difficult to know whether the prognostic factor led to someone deciding joint
replacement surgery was necessary, or if previous guidance stated that people with these
prognostic factors should be considered for joint replacement surgery led to the procedure.
This makes it difficult to interpret the answer from this evidence, and so the committee used
their expert opinion while making the recommendations.

When examining previous use of analgesics/intra articular injections, the studies
investigating this examined the use of non-steroidal anti-inflammatory drugs or analgesia,
with no specification of the type. Given this, it is difficult to relate the evidence available to the
use of intra articular injections. It was acknowledged that people receiving intra articular
injections are likely to have worsened symptoms then people who may not need these
injections, and so may introduce some confounding.

Additionally, no evidence was found for the following prognostic variables:
e Presence of night pain

¢ Instability symptoms

e Presence of flares

e EQ-5D/EQ VAS

¢ WOMAC summary score

e Any shoulder scores (including the Oxford Shoulder Score, Constant Score, Shoulder
Pain and Disability Index and the Disabilities of the Arm, Shoulder and Hand Score)

Limited evidence that the committee concluded was unlikely to provide sufficient evidence
was found for the non-response to non-pharmacological interventions prognostic variable.

The committee acknowledged that given the limited evidence and number of indirect
outcomes, they concluded that this was an absence of evidence rather than evidence of an
absence of effect. Therefore, they considered that, even though evidence may not be
present for all prognostic factors, the factors not mentioned may be relevant for decision
making.
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Non-response to analgesics/intra articular injections

This prognostic variable was investigated in two studies (with one study reporting two
surrogate outcomes that were included in the analysis: NSAID intake during the 3 months
preceding the evaluation visit and analgesic intake during the previous 3 months preceding
the evaluation visit). All outcomes were rated to be of low quality. It should be noted that
neither study explicitly discussed the use of intra articular injections before surgery.

While noting the limitations of the evidence given the indirectness of the outcomes, the
committee agreed that there was consistent evidence to show that non-response to
analgesia lead to more people having a joint replacement procedure. The committee noted
that the evidence did not discuss intra articular injections and focussed on oral medication,
specifically non-steroidal anti-inflammatory drugs.

On further discussion, the committee agreed that non-response to analgesics may indicate
that the symptoms of osteoarthritis are not manageable with other treatments. Non-response
to a treatment would be specific to the individual and should be explored with the healthcare
professional. In general, the committee discussed that non-response may be seen at 2 to 4
weeks of analgesic treatment. However, people may present after having a flare of disease
activity, which may be present throughout this time period and so this evaluation needs to be
made taking into account the entire clinical picture of the person. Due to this, using their
expert opinion, they made recommendation.

Non-response to non-pharmacological interventions

This prognostic variable was investigated indirectly in one study. This study followed up
participants who had been involved in an exercise programme preceding the study.
Therefore, the pain at the start of trial was used in this review as a surrogate measure for
whether people responded to the exercise programme. The committee agreed that the use of
this evidence was limited and was unlikely to give a complete understanding of the effect of
this prognostic variable. It was agreed to include this outcome for consideration, but to
emphasise the indirectness of the finding.

The outcome showed no difference in people with pain at the start of the study with those
who had lower amounts of pain. Based on this evidence and the limitations identified, the
committee concluded that further research would be required to investigate the effect of this
prognostic variable on predicting whether someone required surgery.

Longer duration of symptoms

This prognostic variable was investigated in three studies (two for people with hip
osteoarthritis, and one for people with hip or knee osteoarthritis). Outcomes were rated to be
of moderate to low quality evidence. For people with hip osteoarthritis, outcomes showed
that a longer duration of symptoms may lead to more joint replacement procedures. For
people with hip or knee osteoarthritis, outcomes showed that there was no significant
difference in the number of joint replacement surgeries in people with different durations of
symptoms.

The committee acknowledged that these findings were contradictory. On examining the
quality of the evidence, the committee acknowledged that the outcomes for people with hip
osteoarthritis only were downgraded for indirectness as the outcomes used surrogate
measures for longer duration of symptoms while the outcome used in people with mixed
osteoarthritis was more direct. Furthermore, the committee acknowledged that longer
duration of symptoms could be confounded by other risk factors, such as response to
analgesics, and so this could influence the results being seen.

Given the evidence and weighing up the benefits and the risks of surgery, the committee
agreed that people should receive all appropriate recommended treatments delivered in an
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appropriate manner before they should be referred to surgery whilst taking into account the
duration and rate of progression of the pain and functional deterioration.

Oxford Hip/Knee Score

This prognostic variable was investigated in one study. The outcome was rated to be of low
quality. The outcome showed that people with higher Oxford Hip/Knee Scores may be less
likely to have joint replacement surgery then people with lower scores.

Due to the limited evidence available, the committee used their expert opinion while making
recommendations. The committee discussed that scores such as the Oxford Hip and Knee
scores are not designed for preoperative prediction of whether someone requires surgery,
and instead clinical judgement based on the experience of the person with osteoarthritis
should be the main determinant. Instead, the Oxford Hip and Knee scores are more useful
for indicating change in pain and functional outcome after surgery, and so can be used to
look at the success of the surgery. Current guidance would indicate that these scores should
not be used to determine whether someone should have surgery or not. However, there is
inconsistency in how scores are used in current practice. Weighing up the potential benefits
and risks, the committee agreed it was inappropriate to use these scores to determine
whether someone should have surgery and that the clinical presentation of the person should
be of greater emphasis in making this decision.

KOOS/HOOS (summary score)

This prognostic variable was investigated in one study. The outcome was rated to be of low
quality. Where reported, only the pain subscale of the KOOS/HOOS scale was used, which
limited the interpretation of the evidence. However, the evidence present showed that there
was no apparent difference in the number of joint replacement procedures for people with
different KOOS/HOOS scores.

As with the Oxford Hip and Knee score, the committee agreed that numerical scales were
unlikely to be useful as a main determinant as to whether someone with osteoarthritis should
have joint replacement surgery. Furthermore, the evidence showed that KOOS/HOOS
scores were not determinants as to whether someone had a joint replacement surgery.

Consideration for the evidence for the recommendations

Overall, the committee concluded that, using the limited available evidence combined with
their expert opinion and the approaches in current practice, that people with persistent
symptoms that are affected their quality of life and are non-responsive to non-surgical
treatments may benefit from surgery. Therefore, they agreed recommendation 1.6.1. In
recommending this, the committee extended the evidence of non-response to analgesics to
non-pharmacological management, which the committee agreed would also influence
decision making even though the evidence for this was not found in this review (this absence
of evidence influenced the decision to recommend a research recommendation). Given the
evidence and weighing up the benefits and the risks of surgery, the committee agreed that
people should receive all appropriate recommended treatments delivered in an appropriate
manner before they should be referred to surgery. Through this, the committee made
recommendation 1.6.2.

As there was limited evidence, the committee made a research recommendation to
investigate the effect of other prognostic variables states in the protocol to investigate if they
influence joint replacement surgery rates.

1.1.11.4 Cost effectiveness and resource use

There were no published economic evaluations found specifically about referral for joint
replacement. Cost-effectiveness modelling was not feasible since a model would require
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good evidence of clinical effectiveness, which was not the focus of this review. However, the
committee were aware that there is a body of evidence showing that surgery itself is highly
effective at improving quality of life and is cost effective in appropriately selected patients.

The committee’s decision to continue to recommend referral for joint surgery for people with
osteoarthritis who experience joint symptoms that have a substantial impact on their quality
of life and are refractory to medical management. This is unlikely to have an impact on
resource use since it reflects current practice and ensures that patients continue to receive
current standard of care.

The committee also made a research recommendation to assess whether the presence of
night pain, non-response to non-pharmacological interventions, instability symptoms,
presence of flares and various summary scores can be suitable indicators for joint
replacement surgery. If such indicators were to be recommended as suitable for referral to
surgery in future, it would be expected to cause a significant increase in resource use since
the surgical procedure itself is costly. However, the additional costs may be justified if there
were evidence of improved quality of life post-surgery and/or subsequent reductions in
resource use.

1.1.11.5 Other factors the committee took into account

The committee considered health inequalities while making recommendations. The studies
mostly included people with a mean age between 60 and 75 years. Older people may be
more likely to develop osteoarthritis and so require consideration for surgery. The studies
included did not report socioeconomic status. People from lower socioeconomic
backgrounds may be more likely to develop osteoarthritis and could be more likely to have
other factors that will influence the decision-making regarding surgery (for example: people
may be of a higher or lower weight). Ethnicity was not reported in the included studies,
though one included study was a sub-study of another trial where non-white women were
excluded. Intersectionality may exist with other groups that experience health inequities. The
committee agreed that any further research should be representative of the population,
including people from different family backgrounds, and socioeconomic backgrounds,
disabled people, and people of different ages and genders. Future work should be done to
consider the different experiences of people from diverse communities to ensure that the
approach taken can be made equitable for everyone. With this in mind the committee
included these protected characteristics in the multivariate analysis for their research
recommendation where appropriate while suggesting that people from each group should be
included in the research to ensure that it is applicable to the entire population.

1.1.12 Recommendations supported by this evidence review

This evidence review supports recommendations 1.6.1 to 1.6.2 and the research
recommendation on referral for joint replacement. Other evidence supporting these
recommendations can be found in evidence review O.
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Appendices

Appendix A - Review protocols
Review protocol for what are the indicators for possible joint replacement surgery?
ID | Field Content
0. | PROSPERO CRD42021230913
registration number

1. | Review title What are the indicators for referral for possible primary joint
replacement surgery?

2. | Review question 8.1 What are the indicators for possible joint replacement surgery?

3. Objective To determine which risk factors presenting in primary care accurately
predict the progression to joint replacement surgery being carried out.

4. | Searches The following databases (from inception) will be searched:
e Embase
e MEDLINE
Searches will be restricted by:
e English language
e Human studies
e Letters and comments are excluded
Other searches:
e Inclusion lists of relevant systematic reviews will be checked by the

reviewer.

The searches may be re-run 6 weeks before final committee meeting
and further studies retrieved for inclusion if relevant.
The full search strategies will be published in the final review.
Medline search strategy to be quality assured using the PRESS
evidence-based checklist (see methods chapter for full details).

5. Condition or domain | Osteoarthritis or suspected osteoarthritis (of any joint) in adults.

being studied

6. Population Inclusion:
¢ Adults (age 216 years) with osteoarthritis affecting any joint.
Stratification by joint site

o Hip
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o Knee
o Shoulder

If there is a mixed joint site population we would use an 80% cut-off
point.

Exclusion:

¢ Children (age <16 years)

¢ People with conditions that may make them susceptible to
osteoarthritis or often occur alongside osteoarthritis (including:
crystal arthritis, inflammatory arthritis, septic arthritis, diseases of
childhood that may predispose to osteoarthritis, medical conditions
presenting with joint inflammation and malignancy).

7. Risk factors

Include any reasonable definition in the studies considered relevant to
the factor of interest.

Prognostic factors:

¢ Presence of night pain

¢ Non-response to analgesics/intra articular injections
¢ Non-response to non-pharmacological interventions
e Longer duration of symptoms

e Instability symptoms

¢ Presence of flares

Oxford Knee Score by the following scale range categories:
e 40-48

e 30-39

e 20-39

e 0-19

Oxford Hip Score by the following scale range categories:
e 40-48

e 30-39

e 20-39

e 0-19

Shoulder scores:

- Oxford Shoulder Score (OSS)

- Constant Score

- Shoulder Pain and Disability Index (SPADI)

- The Disabilities of the Arm, Shoulder and Hand Score (DASH)
KOOS/HOOS (summary score)

WOMAC (summary score)
EQ-5D/EQ VAS

o

8. Confounding factors

Confounding factors that may be independently associated with
prognostic variable:
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Key confounders:
o Age
e Body mass index

All key confounders should be adjusted for in multivariate analysis.

Other confounders:

e Smoking status

e Multimorbidity

e Socio-economic factor

These confounders will be assessed on a case-by-case basis.

9. Types of study to be | Prospective and retrospective cohort studies if all the key confounders
included have been accounted for in a multivariate analyses. In the absence of
multivariate analysis, stepwise multivariate analysis would be
included.
10. | Other exclusion ¢ Non-English language studies
criteria e Case-control studies

¢ Studies not accounting for all key confounders (prognostic factors) in
a multivariable analysis

¢ Studies using a univariate analysis or matched groups (matching for
confounders alone is not sufficient as there are multiple
confounders)

¢ Conference abstracts will be excluded as it is expected there will be
sufficient full text published studies available.

11. | Context Previous recommendations included patient-specific factors (e.g. age,
sex, smoking, obesity and comorbidities) which should not be barriers
to referral for joint replacement surgery. It was thought important that
these recommendations are strengthened in this guideline so that
there is not a restriction to access based on non-clinical factors.
Therefore in this review we have tried to find the actual prognostic
factors, presenting in primary care that will accurately predict the need
to refer on for joint replacement.

12. | Primary outcomes Progression to a joint replacement [time-to-event or dichotomous

(critical outcomes) outcomes, time-to-event data prioritised]

13. | Secondary Not applicable

outcomes (important
outcomes)
14. | Data extraction

(selection and
coding)

EndNote will be used for reference management, sifting, citations and
bibliographies. All references identified by the searches and from other
sources will be screened for inclusion. 10% of the abstracts will be
reviewed by two reviewers, with any disagreements resolved by
discussion or, if necessary, a third independent reviewer. The full text
of potentially eligible studies will be retrieved and will be assessed in
line with the criteria outlined above.
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A standardised form will be used to extract data from studies (see
Developing NICE guidelines: the manual section 6.4).

10% of all evidence reviews are quality assured by a senior research
fellow. This includes checking:

e papers were included /excluded appropriately
¢ a sample of the data extractions

¢ correct methods are used to synthesise data
¢ a sample of the risk of bias assessments

Disagreements between the review authors over the risk of bias in
particular studies will be resolved by discussion, with involvement of a
third review author where necessary.

15.

Risk of bias (quality)
assessment

Risk of bias will be assessed using the appropriate checklist as
described in Developing NICE guidelines: the manual

e The QUIPs checklist will be used to assess risk of bias of each
individual study.

16.

Strategy for data
synthesis

¢ Pairwise meta-analyses will be performed using Cochrane Review
Manager (RevManb5). Fixed-effects (Mantel-Haenszel) techniques
will be used to calculate risk ratios for the binary outcomes where
possible. Continuous outcomes will be analysed using an inverse
variance method for pooling weighted mean differences.

¢ Data from the meta-analysis will be presented and quality assessed
in adapted GRADE tables taking into account individual study quality
and the meta-analysis results The 4 main quality elements (risk of
bias, indirectness, inconsistency and imprecision) will be appraised
for each risk factor. Publication bias is tested for when there are
more than 5 studies for an outcome.

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’
developed by the international GRADE working group
http://www.gradeworkinggroup.org/

¢ Where meta-analysis is not possible, data will be presented and
quality assessed individually per outcome.

Heterogeneity between studies in the effect measures will be
assessed using the |2 statistic and visual inspection. We will consider
an I? value great than 50% as indicative of substantial heterogeneity. If
significant heterogeneity is identified during meta-analysis then
subgroup analysis, using subgroups predefined by the GC, will take
place. If this does not explain the heterogeneity, the results will be
presented using a random-effects model.

17.

Analysis of sub-
groups

None

18.

Type and method of
review

Intervention

O

O

Diagnostic

X

Prognostic
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Qualitative

Epidemiologic

Service Delivery

O oo

Other (please specify)

19.

Language

English

20.

Country

England

21.

Anticipated or actual
start date

23/08/2019

22.

Anticipated
completion date

25/08/2021

23.

Stage of review at
time of this
submission

Review
stage

Started

Completed

Preliminary
searches

Piloting of
the study
selection
process

Formal
screening
of search
results
against
eligibility
criteria

Data
extraction

Risk of bias

(quality)
assessment

Data
analysis

r

24.

Named contact

5a. Named contact

National Guideline Centre

5b Named contact e-mail

[Guideline emalil|@nice.org.uk

[Developer to check with Guideline Coordinator for email address]

5e Organisational affiliation of the review

National Institute for Health and Care Excellence (NICE) and the
National Guideline Centre
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25. | Review team From the National Guideline Centre:

members
Carlos Sharpin [Guideline lead]
Julie Neilson [Senior systematic reviewer]
George Wood [Systematic reviewer]
David Wonderling [Senior health economist]
Joseph Runicles [Information specialist]
Amber Hernaman [Project manager]

26. | Funding This systematic review is being completed by the National Guideline

sources/sponsor Centre which receives funding from NICE.

27. | Conflicts of interest | A|| guideline committee members and anyone who has direct input
into NICE guidelines (including the evidence review team and expert
witnesses) must declare any potential conflicts of interest in line with
NICE's code of practice for declaring and dealing with conflicts of
interest. Any relevant interests, or changes to interests, will also be
declared publicly at the start of each guideline committee meeting.
Before each meeting, any potential conflicts of interest will be
considered by the guideline committee Chair and a senior member of
the development team. Any decisions to exclude a person from all or
part of a meeting will be documented. Any changes to a member's
declaration of interests will be recorded in the minutes of the meeting.
Declarations of interests will be published with the final guideline.

28. | Collaborators Development of this systematic review will be overseen by an advisory
committee who will use the review to inform the development of
evidence-based recommendations in line with section 3 of Developing
NICE guidelines: the manual. Members of the guideline committee are
available on the NICE website:
https://www.nice.org.uk/guidance/indevelopment/gid-ng10127

29. | Other registration

details

30. | Reference/URL for

published protocol

31. | Dissemination plans | NiCE may use a range of different methods to raise awareness of the
guideline. These include standard approaches such as:
¢ notifying registered stakeholders of publication
¢ publicising the guideline through NICE's newsletter and alerts
e issuing a press release or briefing as appropriate, posting news

articles on the NICE website, using social media channels, and
publicising the guideline within NICE.

32. | Keywords Adults; Joint replacement surgery; Osteoarthritis; Prognostic; Quality
of life; Referral; Secondary care

33. | Details of existing

review of same topic
by same authors

34. | Current review

status

X

Ongoing

O Completed but not published
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O Completed and published

O Completed, published and being updated

O Discontinued
information
36. Deta_ils Qf final www.nice.org.uk
publication
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Table 9: Health economic review protocol

Review
question

Objectives

Search
criteria

Search
strategy

Review
strategy

All questions — health economic evidence

To identify health economic studies relevant to any of the review questions.

e Populations, interventions and comparators must be as specified in the clinical
review protocol above.

o Studies must be of a relevant health economic study design (cost—utility analysis,
cost-effectiveness analysis, cost—benefit analysis, cost—-consequences analysis,
comparative cost analysis).

e Studies must not be a letter, editorial or commentary, or a review of health
economic evaluations. (Recent reviews will be ordered although not reviewed. The
bibliographies will be checked for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for
evidence.

e Studies must be in English.

A health economic study search will be undertaken for all years using population-
specific terms and a health economic study filter — see appendix B below.

Studies not meeting any of the search criteria above will be excluded. Studies
published before 2005, abstract-only studies and studies from non-OECD countries
or the USA will also be excluded.

Studies published in 2005 or later, that were included in the previous guidelines, will
be reassessed for inclusion and may be included or selectively excluded based on
their relevance to the questions covered in this update and whether more applicable
evidence is also identified.

Each remaining study will be assessed for applicability and methodological limitations
using the NICE economic evaluation checklist which can be found in appendix H of
Developing NICE guidelines: the manual (2014).63

Inclusion and exclusion criteria

o If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will
be included in the guideline. A health economic evidence table will be completed
and it will be included in the health economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it
will usually be excluded from the guideline. If it is excluded then a health economic
evidence table will not be completed and it will not be included in the health
economic evidence profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or
both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and
quality of the available evidence for that question, in discussion with the guideline
committee if required. The ultimate aim is to include health economic studies that are
helpful for decision-making in the context of the guideline and the current NHS
setting. If several studies are considered of sufficiently high applicability and
methodological quality that they could all be included, then the health economist, in
discussion with the committee if required, may decide to include only the most
applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with
explanation in the excluded health economic studies appendix below.

The health economist will be guided by the following hierarchies.
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Setting:
e UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
Switzerland).

¢ Studies set in non-OECD countries or in the USA will be excluded before being
assessed for applicability and methodological limitations.

Health economic study type:

o Cost-utility analysis (most applicable).

e Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness
analysis, cost—consequences analysis).

e Comparative cost analysis.

e Non-comparative cost analyses including cost-of-illness studies will be excluded
before being assessed for applicability and methodological limitations.

Year of analysis:

e The more recent the study, the more applicable it will be.

e Studies published in 2005 or later (including any such studies included in the
previous guidelines) but that depend on unit costs and resource data entirely or
predominantly from before 2005 will be rated as ‘Not applicable’.

e Studies published before 2005 (including any such studies included in the
previous guidelines) will be excluded before being assessed for applicability and
methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic

analysis match with the outcomes of the studies included in the clinical review the
more useful the analysis will be for decision-making in the guideline.
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Appendix B - Literature search strategies
¢ What are the indicators for referral for possible primary joint replacement surgery?

The literature searches for this review are detailed below and complied with the methodology
outlined in Developing NICE guidelines: the manual.®?

For more information, please see the Methodology review published as part of the
accompanying documents for this guideline.

Clinical search literature search strategy

Searches were constructed by combining an Osteoarthritis population with prognostic/risk
factor terms and search filters.

Table 10: Database date parameters and filters used
Database Dates searched Search filter used

Medline (OVID) 1946 — 17 November 2021 Observational studies
Prognostic studies

Exclusions (animals studies,
letters, comments)

Embase (OVID) 1974 — 17 November 2021 Observational studies
Prognostic studies

Exclusions (animals studies,
letters, comments)

Medline (Ovid) search terms

1. exp osteoarthritis/

2. (osteoarthriti* or osteo-arthriti* or osteoarthrotic or osteoarthros™).ti,ab.
3. (degenerative adj2 arthritis).ti,ab.

4. coxarthrosis.ti,ab.

5. gonarthrosis.ti,ab.

6. or/1-5

7. letter/

8. editorial/

9. news/

10. exp historical article/

11. Anecdotes as Topic/

12. comment/

13. case report/

14. (letter or comment*).ti.

15. or/7-14

16. randomized controlled trial/ or random®.ti,ab.
17. 15 not 16

18. animals/ not humans/

19. exp Animals, Laboratory/

20. exp Animal Experimentation/

38
Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]



DRAFT FOR CONSULTATION

21. exp Models, Animal/

22. exp Rodentia/

23. (rat or rats or mouse or mice or rodent*).ti.

24. or/17-23

25. 6 not 24

26. limit 25 to English language

27. predict.ti.

28. (validat® or rule*).ti,ab.

29. (predict* and (outcome™* or risk* or model*)).ti,ab.

30. ((history or variable™ or criteria or scor* or characteristic* or finding* or factor*) and
(predict* or model* or decision* or identif* or prognos®)).ti,ab.

31. decision*.ti,ab. and Logistic models/

32. (decision* and (model* or clinical®)).ti,ab.

33. (prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or
factor* or model*)).ti,ab.

34, (stratification or discrimination or discriminate or c statistic or "area under the curve" or
AUC or calibration or indices or algorithm or multivariable).ti,ab.

35. ROC curve/

36. or/27-35

37. Epidemiologic studies/

38. Observational study/

39. exp Cohort studies/

40. (cohort adj (study or studies or analys* or data)).ti,ab.

41. ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.

42, ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort* or data)).ti,ab.

43. Controlled Before-After Studies/

44, Historically Controlled Study/

45, Interrupted Time Series Analysis/

46. (before adj2 after adj2 (study or studies or data)).ti,ab.

47. exp case control studies/

48. case control*.ti,ab.

49. Cross-sectional studies/

50. (cross sectional and (study or studies or review or analys® or cohort* or data)).ti,ab.

51. or/37-50

52. ((hip* or knee* or shoulder* or joint*) adj (replace* or arthroplast* or prosthe* or
endoprosthe* or implant® or artifical)).ti,ab.

53. exp *arthroplasty, replacement, hip/ or exp *arthroplasty, replacement, knee/ or exp
*arthroplasty, replacement, shoulder/

54. 52 or 53

55. 26 and 54

56. 55 and (36 or 51)

57. exp "referral and consultation"/

58. (assessment* or evaluation® or decision* or criteria®).ti,ab.

59. (refer or referr* or consult* or progress* or recommend®).ti,ab.
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60. or/57-59
61. 56 and 60
Embase (Ovid) search terms

1. exp osteoarthritis/

2. (osteoarthriti* or osteo-arthriti* or osteoarthrotic or osteoarthros*).ti,ab.

3. (degenerative adj2 arthritis).ti,ab.

4. coxarthrosis.ti,ab.

5. gonarthrosis.ti,ab.

6. or/1-5

7. letter.pt. or letter/

8. note.pt.

9. editorial.pt.

10. (conference abstract or conference paper).pt.

11. case report/ or case study/

12. (letter or comment®).ti.

13. or/7-12

14, randomized controlled trial/ or random®.ti,ab.

15. 13 not 14

16. animal/ not human/

17. nonhuman/

18. exp Animal Experiment/

19. exp Experimental Animal/

20. animal model/

21 exp Rodent/

22. (rat or rats or mouse or mice).ti.

23. or/15-22

24, 6 not 23

25. limit 24 to English language

26. predict.ti.

27. (validat* or rule*).ti,ab.

28. (predict* and (outcome* or risk* or model*)).ti,ab.

29. ((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and
(predict* or model* or decision* or identif* or prognos*)).ti,ab.

30. decision*.ti,ab. and Statistical model/

31. (decision* and (model* or clinical*)).ti,ab.

32. (prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or
factor* or model*)).ti,ab.

33. (stratification or discrimination or discriminate or c statistic or "area under the curve" or
AUC or calibration or indices or algorithm or multivariable).ti,ab.

34. Receiver operating characteristic/

35. or/26-34

36. Clinical study/

37. Observational study/

38. family study/
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39. longitudinal study/

40. retrospective study/

41, prospective study/

42, cohort analysis/

43. follow-up/

44, cohort*.ti,ab.

45. 43 and 44

46. (cohort adj (study or studies or analys* or data)).ti,ab.

47. ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.

48, ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys™ or cohort* or data)).ti,ab.

49. (before adj2 after adj2 (study or studies or data)).ti,ab.

50. exp case control study/

51. case control*.ti,ab.

52. cross-sectional study/

53. (cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.

54. 0r/36-42,45-53

55. ((hip* or knee* or shoulder* or joint*) adj (replace* or arthroplast® or prosthe* or
endoprosthe* or implant® or artifical)).ti,ab.

56. exp *hip arthroplasty/ or exp *knee arthroplasty/ or exp *shoulder arthroplasty/

57. 55 or 56

58. 25 and 57

59. 58 and (35 or 54)

60. exp patient referral/

61. (assessment* or evaluation™ or decision* or criteria®).ti,ab.

62. (refer or referr* or consult* or progress* or recommend®).ti,ab.

63. or/60-62

64. 59 and 63

B.2 Health Economics literature search strategy

Health economic evidence was identified by conducting a broad search relating to a Gout
population in NHS Economic Evaluation Database (NHS EED - this ceased to be updated
after March 2015) and the Health Technology Assessment database (HTA — this ceased to
be updates after March 2018). NHS EED and HTA databases are hosted by the Centre for
Research and Dissemination (CRD). Additional searches were run on Medline and Embase
for health economics studies and quality of life studies. Searches for quality of life studies
were run for general information.

Table 11: Database date parameters and filters used

Database
Medline

Dates searched Search filter used
1 January 2014 — 17 November Health economics studies
2021 Quality of life studies

Exclusions (animals studies,
letters, comments)
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Database Dates searched Search filter used
Embase 1 January 2014 — 17 November Health economics studies
2021 Quality of life studies
Exclusions (animals studies,
letters, comments)
Centre for Research and HTA - Inception — 31 March None
Dissemination (CRD) 2018
NHSEED - Inception to 31
March 2015
Medline (Ovid) search terms
L exp osteoarthritis/
2. (osteoarthriti* or osteo-arthriti* or osteoarthrotic or osteoarthros*).ti,ab.
3. (degenerative adj2 arthritis).ti,ab.
4. coxarthrosis.ti,ab.
5. gonarthrosis.ti,ab.
6. or/1-5
7. letter/
8. editorial/
9. news/
10. exp historical article/
11. Anecdotes as Topic/
12. comment/
13. case report/
14. (letter or comment*).ti.
15. or/7-14
16. randomized controlled trial/ or random*.ti,ab.
17. 15 not 16
18. animals/ not humans/
19. exp Animals, Laboratory/
20. exp Animal Experimentation/
21. exp Models, Animal/
22. exp Rodentia/
23. (rat or rats or mouse or mice or rodent*).ti.
24. or/17-23
25. 6 not 24
26. limit 25 to English language
27. Economics/
28. Value of life/
29. exp "Costs and Cost Analysis"/
30. exp Economics, Hospital/
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31 exp Economics, Medical/

32. Economics, Nursing/

33. Economics, Pharmaceutical/

34. exp "Fees and Charges"/

35. exp Budgets/

36. budget*.ti,ab.

37. cost* ti.

38. (economic* or pharmaco?economic®).ti.

39. (price* or pricing®).ti,ab.

40. (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

41. (financ* or fee or fees).ti,ab.

42. (value adj2 (money or monetary)).ti,ab.

43. or/27-42

44. quality-adjusted life years/

45. sickness impact profile/

46. (quality adj2 (wellbeing or well being)).ti,ab.

47. sickness impact profile.ti,ab.

48. disability adjusted life.ti,ab.

49. (gal* or gtime* or qwb* or daly*).ti,ab.

50. (euroqol* or eq5d* or eq 5*).ti,ab.

51 (health utility* or utility score* or disutilit* or utility value*).ti,ab.

2. (hui or hui1 or hui2 or hui3).ti,ab.

53. (health* year* equivalent* or hye or hyes).ti,ab.

4. discrete choice*.ti,ab.

55. rosser.ti,ab.

56. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.

7. (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.

58. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

59. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.

60. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

61. (sf6™ or sf 6 or short form 6 or shortform 6* or shortform6*).ti,ab.

62. or/44-61

63. 26 and (43 or 62)

Embase (Ovid) search terms

L exp osteoarthritis/

2 (osteoarthriti* or osteo-arthriti* or osteoarthrotic or osteoarthros*).ti,ab.

3. (degenerative adj2 arthritis).ti,ab.

4 coxarthrosis.ti,ab.
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5. gonarthrosis.ti,ab.

6. or/1-5

7. letter.pt. or letter/

8. note.pt.

9. editorial.pt.

10. case report/ or case study/

11. (letter or comment*).ti.

12. or/7-11

13. randomized controlled trial/ or random*.ti,ab.

14. 12 not 13

15. animal/ not human/

16. nonhuman/

17. exp Animal Experiment/

18. exp Experimental Animal/

19. animal model/

20. exp Rodent/

21. (rat or rats or mouse or mice or rodent*).ti.

22. or/14-21

23. 6 not 22

24. Limit 23 to English language

25. health economics/

26. exp economic evaluation/

27. exp health care cost/

28. exp fee/

29. budget/

30. funding/

31 budget*.ti,ab.

32. cost* ti.

33. (economic* or pharmaco?economic*).ti.

34. (price* or pricing*).ti,ab.

35. (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

36. (financ* or fee or fees).ti,ab.

37. (value adj2 (money or monetary)).ti,ab.

38. or/25-37

39. quality adjusted life year/

40. "quality of life index"/

41. short form 12/ or short form 20/ or short form 36/ or short form 8/

42. sickness impact profile/

43. (quality adj2 (wellbeing or well being)).ti,ab.
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44. sickness impact profile.ti,ab.
45. disability adjusted life.ti,ab.
46. (gal* or gtime* or qwb* or daly*).ti,ab.
47. (euroqol* or eq5d* or eq 5*).ti,ab.
48. (gol* or hgl* or hqol* or h gol* or hrqgol* or hr qol*).ti,ab.
49. (health utility* or utility score* or disutilit* or utility value*).ti,ab.
50. (hui or hui1 or hui2 or hui3).ti,ab.
51 (health* year* equivalent* or hye or hyes).ti,ab.
2. discrete choice*.ti,ab.
53. rosser.ti,ab.
4. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
55. (sf36* or sf 36 or short form 36* or shortform 36 or shortform36™*).ti,ab.
56. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
57. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
>8. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
9. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
60. or/39-59
61. 24 and (38 or 60)
NHS EED and HTA (CRD) search terms
#1. MeSH DESCRIPTOR Osteoarthritis EXPLODE ALL TREES
#2. ((osteoarthriti* or osteo-arthriti* or osteoarthrotic or osteoarthros*))
#3. ((degenerative adj2 arthritis))
#4. (coxarthrosis)
#5. (gonarthrosis)
#6. #1 OR #2 OR #3 OR #4 OR #5
#7. (#6) IN NHSEED
#8. (#6) IN HTA

45

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]




DRAFT FOR CONSULTATION

Appendix C - Prognostic evidence study selection

Figure 1: Flow chart of clinical study selection for the review of the indicators for
referral for possible joint replacement surgery

Records identified through
database searching, n=5643

Additional records identified through
other sources, n=0

Records screened in 1st sift,
n=5643

Records excluded in 1st sift,

\ 4

\ 4

Full-text papers assessed for
eligibility, n=86

n=5557

\ 4

/Papers included in review, n=6\
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ﬂapers excluded from review, n=80 \

Reasons for exclusion: see Table 18
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Appendix D

Reference

Study type and
analysis

Number of
participants
and
characteristics

— Prognostic evidence

Clausen 2021
Prospective cohort study

Time to joint replacement surgery within 2 years estimated using a multivariable Cox proportional hazards model.

Multivariable analysis including: gender, BMI, smoking, employment, use of pain medication the last three months, self-reported
radiographic osteoarthritis, presence of comorbidities, wait-listed for total hip replacement, joint replacement in other hip or knees,
bilateral hip symptoms, number of painful areas during the last 24 hours, hip pain (VAS), HOOS QoL score, 40m walk test

Denmark, primary care setting (using registry data).

N=3965 enrolled, 308 excluded due to previous total hip replacement in the index hip (n=72) or missing data in a candidate predictor
variable (n=236). No participants emigrated. 32 participants died during the study before any total hip replacement.

People who received joint replacement surgery over 2 years: 1114 (30%)

People who did not received joint replacement surgery over 2 years: 2543 (70%)

People enrolled into the GLA:D study (Good Life with osteoarthritis in Denmark) from July 15t 2014 to March 15t 2017 including people
with knee or hip osteoarthritis who attended two education sessions and twelve sessions of supervised neuromuscular exercises
delivered in primary care settings by trained physiotherapists.

Inclusion criteria:
45 years or older; had a primary complaint of hip pain.

Exclusion criteria:
Reported total hip replacement in the index hip at baseline; incomplete data for any candidate prognostic factors.

Values listed below are presented as mean (SD) or number (%) unless stated otherwise
e Age: 66.5 (8.6) years
e Female: 2687 (73%)
e Body mass index: 26.9 (4.7) kg/m?
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Reference Clausen 2021
e Current smoking: 353 (9.7%)
e Living alone: 1006 (28%)
e Sick leave due to hip problems for more than one month during the past 12 months: 93 (2.5%).
e Educational level:
o Primary and lower secondary school (9-10 years): 620 (17%)
o Higher general examination program (12-13 years): 372 (10%)
o Short-cycle higher education (less than three years more): 665 (18%)
o Medium-cycle higher education (three to four years more): 1550 (42%)
o Long-cycle higher education (minimum five years more): 450 (12%)
e Employment
o Employed/student: 1026 (28%)
Unemployed: 49 (1.3%)
Retired: 2131 (58%)
Self-imposed early retirement: 222 (6.1%)
Early retirement due to low ability to work: 119 (3.3%)
o On sick leave full time or part time: 110 (3.0%)
o Self-reported radiographic osteoarthritis
o Had x-ray with radiographic osteoarthritis: 3007 (82%)
o Had x-ray without radiographic osteoarthritis: 131 (3.6%)
o Had no x-ray or do not know: 519 (14%)
o Wait-listed for total hip replacement of the index hip: 100 (2.7%)
e Joint replacement in the other hip or knees: 362 (9.9%)
e Comorbidities
o None = 1425 (39%)
o One = 1321 (36%)
o Two =616 (17%)
o Three or more: 295 (8%)
e Pain medication in the last 3 months
o No use of pain medication: 1308 (36%)
o Had used only paracetamol/acetaminophen and/or NSAID: 2033 (56%)
o Has used opioids (Everyone using opioids also used paracetamol/acetaminophen and/or NSAID): 316 (8.6%)

O O O O
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Reference Clausen 2021
e Fear of joint damage from physical activity: 365 (10%)
e Bilateral hip symptoms: 946 (26%)
o Number of painful areas during the last 24 hours (median [IQR]): 3 (3)
e Average hip pain for the last month (VAS) (median [IQR): 48 (21)
e Duration of symptoms in the index joint (median [IQR]): 24 (40) months
e UCL activity score (1-10) (median [IQR]): 6 (3)
e HOQOS quality of life (0-100) (median [IQR]): 68 (26)
e Self-Efficacy (ASES) (10-100) (median [IQR]): 68 (26)
e Health-related quality of life (EQ-5D-5L) (-0.624-1) (median [IQR]): 0.723 (0.110)
e 40 m walk test (m/s) (median [IQR]): 1.49 (0.43) m/s
e 30s chair stand test (number of rises) (median [IQR]): 12 (5)

Population source: People from an exercise and education study conducted over July 15t 2014 to March 1st 2017.
Prognostic Non-response to analgesics/intra articular injections — Use of pain medication in the last three months (vs. no pain medication) (note:
variables this include paracetamol, NSAIDs and opioids only)

Non-response to non-pharmacological interventions — Hip pain (VAS, 0-100)

KOOS/HOQOS (summary score) — HOOS quality of life score

Confounders Multivariable analysis

Factors included in the adjusted analysis: gender, BMI, smoking, employment, use of pain medication the last three months, self-
reported radiographic osteoarthritis, presence of comorbidities, wait-listed for total hip replacement, joint replacement in other hip or
knees, bilateral hip symptoms, number of painful areas during the last 24 hours, hip pain (VAS), HOOS QoL score, 40m walk test

Outcomes and Time to joint replacement
effect sizes
Time to joint replacement — Non-response to analgesics/intra articular injections
e HR1.42 (1.23, 1.63)
Time to joint replacement — Non-response to hon-pharmacological interventions
e HR1.01(1.00-1.01)
Time to joint replacement —- KOOS/HOOS summary score
e HR0.98 (0.97-0.98)

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Clausen 2021
Follow up: 2 years

Comments Non-response to analgesics/intra articular injections — use of pain medication in the last three months (vs. no pain
medication)
Risk of bias:
1. Study participation LOW
2. Study attrition LOW
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding LOW
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS LOW

Non-response to non-pharmacological intervention — Hip pain (VAS, 0-100)

Risk of bias:

1. Study participation LOW
2. Study attrition LOW
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding LOW
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS LOW

KOOS/HOOS summary score — HOOS quality of life score

Risk of bias:

1. Study participation LOW
2. Study attrition LOW
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding LOW

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
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Reference Clausen 20214
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS LOW

Indirectness:

Prognostic variable indirectness — HOOS quality of life score is not the total summary statistic for HOOS and so is downgraded for
indirectness. Non-response to analgesics is including people using pain medication in the last three months, using the assumption that
if they have a joint replacement surgery after this then they did not respond to analgesics, and so is downgraded for indirectness. Non-
response to non-pharmacological intervention assumes that hip pain would measure response to the exercise therapy received by all
participants, and so is downgraded for indirectness.

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Dabare 2017?%°
Study type and Prospective cohort study
analysis

Time to joint replacement surgery estimated using Kaplan-Meier estimates, log rank test and Cox regression. Multivariable analysis
including: joint type; age; gender; BMI; Kellgren Lawrence grading scale; symptom duration; osteoarthritis elsewhere and KOOS/HOOS
pain score.

Australia, secondary care setting.

Number of N=247 enrolled, 7 with missing data for BMI at initial presentation were excluded from the analysis, 167 people with knee osteoarthritis,
participants 80 people with hip osteoarthritis (considered as mixed osteoarthritis for the analysis).

and People who received joint replacement surgery over 6 years: 104 (42%)

characteristics People who did not received joint replacement surgery over 6 years: 143 (58%)

People with osteoarthritis of the hip and knee at the OAHKS clinic followed up prospectively as part of a larger longitudinal study
started in 2007. Consecutive patients who attended the clinic between May 2008 and August 2009 were included.

Inclusion criteria:

Patients referred to the clinic with a diagnosis of knee or hip osteoarthritis; patients had current symptoms in knee or hip joint due to
osteoarthritis fulfilling the American College of Rheumatology criteria.

Exclusion criteria:
Inability to complete the questionnaire because of language barriers; patients who did not fulfil the criteria for osteoarthritis.

Values listed below are presented as mean (SD) or number (%) unless stated otherwise

Knee osteoarthritis
Age (median [IQR]): 68.00 (60.00, 76.00) years
Male/female: 67/100 (40.1%/59.9%)
e Body mass index (median [IQR]): 31.32 (27.40, 36.00) kg/m?
Kellgren Lawrence grading scale

o Stage 1: 5 (3.0%)

o Stage 2: 19 (11.4%)

o Stage 3: 59 (35.3%)
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Reference Dabare 20172°

o Stage 4: 68 (40.7%)
Symptom duration (years) (median [IQR]): 3.90 (2.00, 8.00)
Number of comorbid conditions (median [IQR]): 2.00 (1.00, 3.00)
o Hypertension: 96 (56.5%)
o Osteoarthritis elsewhere: 93 (55.7%)
o Diabetes: 39 (23.4%)
o Ischaemic heart disease: 27 (16.2%)
o Back pain: 15 (9.0%)
Baseline KOOS and HOOS scales (median [IQR])
o Quality of Life: 25.00 (12.50, 43.75)
o Sport/Recreation: 0.00 (0.00, 10.00)
o Activities of daily living: 42.65 (27.94, 58.82)
o Symptom: 44.64 (32.14, 64.29)
o Pain: 44.44 (30.56, 58.33)
Baseline MAPT: 22.78 (4.45, 52.53)

Hip osteoarthritis

Age (median [IQR]): 67.00 (59.00, 75.00) years
Male/female: 49/31 (61.3%/38.8%)
Body mass index (median [IQR]): 27.54 (23.36, 31.97) kg/m?
Kellgren Lawrence grading scale

o Stage 1: 2 (2.5%)

o Stage 2:9 (11.3%)

o Stage 3: 22 (27.5%)

o Stage 4: 45 (56.3%)
Symptom duration (years) (median [IQR]): 2.70 (1.60, 5.60)
Number of comorbid conditions (median [IQR]): 2.00 (1.00, 3.00)

o Hypertension: 42 (52.5%)

o Osteoarthritis elsewhere: 41 (51.2%)

o Diabetes: 7 (8.7%)

o Ischaemic heart disease: 7 (8.7%)
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Reference Dabare 2017%°

o Back pain: 10 (12.5%)

e Baseline KOOS and HOOS scales (median [IQR])
o Quality of Life: 31.25 (12.50, 43.75)
o Sport/Recreation: 12.50 (3.13, 25.00)
o Activities of daily living: 38.24 (22.06, 57.35)
o Symptom: 45.00 (31.25, 65.00)
o Pain: 37.50 (25.00, 52.50)

e Baseline MAPT: 39.91 (16.28, 83.57)

Population source: Consecutive patients from a longitudinal study started in 2007.

Prognostic KOOS/HOOS (summary score) — KOOS and HOOS scales pain score
variables Longer duration of symptoms — Symptom duration (years)
Confounders Multivariable analysis

Factors included in the adjusted analysis: joint type; age; gender; BMI; Kellgren Lawrence grading scale; symptom duration;
osteoarthritis elsewhere and KOOS/HOOS pain score.

Outcomes and Time to joint replacement
effect sizes

Time to joint replacement — KOOS and HOOS scales pain score
e HR0.97 (0.96, 0.99)

Time to joint replacement — Symptom duration (years)
e HR0.98 (0.94, 1.02)

Follow up: 6 years

Comments KOOS/HOOS (summary score) — KOOS and HOOS scales pain score
Risk of bias:
1. Study participation LOW
2. Study attrition LOW
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding HIGH

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Dabare 2017?%°
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS HIGH

Longer duration of symptoms — Symptom duration (years)

Risk of bias:

1. Study participation LOW
2. Study attrition LOW
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding HIGH
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS HIGH

Indirectness:

Prognostic variable indirectness — KOOS and HOOS scales pain score is not the total summary statistic for KOOS/HOOS and so is
downgraded for indirectness.

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
55



DRAFT FOR CONSULTATION

Reference Gossec 2005
Study type and Prospective cohort study
analysis

A survival curve according to Kaplan-Meier’s method. Multivariate analysis including the following variables: age, sex, body mass
index, duration of symptoms, location of hip osteoarthritis, osteoarthritis in contralateral hip, radiological grade, previous treatment
(NSAIDs or hip intra-articular injections), baseline pain, baseline WOMAC function score, baseline patient global assessment, mean
pain over the first 6 months >42, mean WOMAC function score over the first 6 months >26, mean patient global assessment over the
first 6 months >47.

France, secondary care setting.

Number of N=741 enrolled, 115 lost to follow up at 2 years (3 died, 63 refused further follow up by their rheumatologist or moved out of the area,
participants 49 no specified reason), 121 data was missing at the 2 year evaluation owing to the absence of an answer from the rheumatologist,
and 505 included.

characteristics People who received total hip replacement over 2 years: 189 (37.4%)

People who did not receive total hip replacement over 2 years: 316 (62.6%)

People with hip osteoarthritis in a community based setting recruited by French rheumatologists who were initially entered into a
therapeutic trial (investigating the effect of an unsupervised exercise program and/or patient-administered assessment tools).

Inclusion criteria:

Ambulatory outpatients aged 40 years or more; hip osteoarthritis according to the American College of Rheumatology definition; history
of hip pain of >6 months; pain scored by the patient on a 100mm visual analogue scale (VAS) at least 30; pain for at least 14 days
during the previous month.

Exclusion criteria:

Secondary arthritis as defined by the Osteoarthritis Research Society International (OARSI); an operation scheduled within the 12
months after inclusion; any type of surgery, including arthroscopy, of the study hip in the previous 2 years; serious concomitant
illnesses (neoplasia, infectious diseases, unstable metabolic or cardiovascular diseases, systemic diseases); any intra-articular
injection (hyaluronic acid or corticosteroids) during the 2 months before inclusion, joint lavage in the 3 months before inclusion, or
recent introduction of slow acting anti-osteoarthritic drugs (in the 2 months before the study); contraindication of rofecoxib; participation
in another research study.

Values listed below are presented as mean (SD) or number (%)
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Reference Gossec 2005
e Age: 64.0 (10.1) years
e Male/female: 196/309 (38.8%/61.2%)
e Body mass index: 26.3 (4.6) kg/m?
e Pain (0-100 mm VAS): 55.0 (15.8) mm
e WOMAC function score (0-100): 44.4 (16.2)
e Patient global assessment (0-100 mm VAS): 57.8 (18.4) mm
¢ Radiological grade (Kellgren-Lawrence)
o ;273 (54.1%)
o IV:142(28.1%)
e Previous treatment:
o NSAIDs: 331
o Intra-articular injections: 20

Population source: Participants recruited from a therapeutic trial.

Prognostic Non-response to analgesics/intra articular injections — Previous NSAID intake
variables Longer duration of symptoms — Mean patient global assessment over the first 6 months >47 (0-100 mm VAS)
Confounders Multivariable analysis

Factors included in the adjusted analysis: age, gender, BMI, pain, Lequesne index, Patient overall assessment, femoral head
migration, joint space width.

Outcomes and Previous NSAID intake
effect sizes Mean patient global assessment over the first 6 months >47 (0-100 mm VAS)

Joint replacement — Previous NSAID intake
e OR1.5(1.0to 2.4)

Joint replacement — Mean patient global assessment over the first 6 months >47 (0-100 mm VAS)
e OR22(1.4t03.2)

Follow up: 2 years

Comments Non-response to analgesics/intra articular injections — Previous NSAID intake
Risk of bias:

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Gossec 2005
1. Study participation LOW
2. Study attrition HIGH
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding HIGH
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Longer duration of symptoms — Mean patient global assessment over the first 6 months >47 (0-100 mm VAS)

Risk of bias:

1. Study participation LOW

2. Study attrition HIGH

3. Prognostic factor measurement LOW

4. Outcome Measurement LOW

5. Study confounding HIGH

6. Statistical analysis LOW

7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Indirectness:

Prognostic variable indirectness — For both prognostic variables. Previous NSAID intake is included with the assumption that people did
not respond to treatment if they required surgery, so has been downgraded for indirectness. Mean patient global assessment of pain
over a specific value for the first 6 months is taken as an indirect measure of prolonged symptoms, so has been downgraded for this.
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Reference Gwynne-Jones 2020 3
Study type and Prospective cohort study
analysis

Kaplan-Meier curves calculated to determine survivorship of the affected joint with the end point of joint replacement. Univariate and
multivariate Cox regression analyses performed to investigate the relationship among baseline variables including joint affected,
radiographic grade, age, gender, BMI, PROMSs and time to surgery.

New Zealand, secondary care setting.

Number of N=339 enrolled, 2 excluded as referred with painful joint replacements 186 (55%) with knee osteoarthritis. 151 (45%) with hip
participants osteoarthritis.

and People who received joint replacement surgery over a mean of 6.1 years: 188 (56%) — 186 had surgery, while 2 were waitlisted for
characteristics surgery

People who died without having surgery or were waitlisted by died before surgery over a mean of 6.1 years: 22 (7%)
People were still being managed nonoperatively over a mean of 6.1 years: 127 (38%)

People with hip or knee osteoarthritis referred by their GP to the orthopaedic department who were triaged to JC for evaluation. An
individualised management program was developed which included advice on their condition, optimization of analgesia, and referral for
an outpatient physiotherapy osteoarthritis program, occupational therapy, dietitian advice, or orthotic management where indicated.
People could be referred for FSA if their presentation was severe enough. People were reviewed every 6 months until they were
discharged back to GP if their symptoms were stable, or they had deteriorated to the extent that they needed referral for surgical
assessment.

Inclusion criteria:

People with hip or knee osteoarthritis referred by their GP to the orthopaedic department (treated as mixed osteoarthritis for the
analysis).

Exclusion criteria:
Not explicitly stated.

Values listed below are presented as mean (SD) or number (%)

Knee osteoarthritis
e Age: 68.1(9.2) years
e Male/female: 84/102 (45.2%/54.8%)
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Reference Gwynne-Jones 2020 3

Body mass index
o Healthy weight: 11 (10.4%)
o Overweight: 40 (37.7%)
o Obese: 55 (51.9%)
Kellgren Lawrence grading scale
o Stage 1: 18 (9.7%)
o Stage 2: 50 (26.9%)
o Stage 3: 88 (47.3%)
o Stage 4: 30 (16.1%)
Oxford Hip/Knee score: 19.5 (7.8)
SF-12 physical component summary: 31.9 (8.0)
SF-12 mental component summary: 48.4 (11.9)
Time to final follow-up (years): 6.1 (0.6)
Death prior to surgery: 11 (5.9%)

Hip osteoarthritis

Age: 66.4 (11.6) years
Male/female: 66/85 (43.7%/56.3%)
Body mass index
o Healthy weight: 28 (25.5%)
o Overweight: 44 (40.0%)
o Obese: 38 (34.5%)
Kellgren Lawrence grading scale
o Stage 1: 7 (4.6%)
o Stage 2: 35 (23.2%)
o Stage 3: 80 (53.0%)
o Stage 4: 29 (19.2%)
Oxford Hip/Knee score: 20.3 (8.7)
SF-12 physical component summary: 33.2 (9.2)
SF-12 mental component summary: 48.8 (11.9)
Time to final follow-up (years): 6.1 (0.6)

Osteoarthritis: assessment and management evidence review for Referral for Joint

Replacement [April 2022]

60



DRAFT FOR CONSULTATION

Reference Gwynne-Jones 2020 3
e Death prior to surgery: 11 (7.3%)

Population source: People referred to the orthopaedic department by their GP between June 2012 and May 2014.

Prognostic Oxford Hip/Knee Score
variables
Confounders Multivariable analysis

Factors included in the adjusted analysis: joint affected, radiographic grade, age, gender, BMI, PROMs and time to surgery.

Outcomes and Oxford Hip/Knee Score
effect sizes

Time to joint replacement — Oxford Hip/Knee Score
e HR0.74 (0.66, 0.85)

Follow up (mean): 6.1 years

Comments Oxford Hip/Knee Score

Risk of bias:

1. Study participation HIGH

2. Study attrition LOW

3. Prognostic factor measurement LOW

4. Outcome Measurement LOW

5. Study confounding HIGH

6. Statistical analysis LOW

7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Indirectness:
Prognostic variable indirectness — the prognostic variable combines the Oxford Knee and Hip score, while the protocol requested them
to be separate.
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Reference Lane 2004 45
Study type and Prospective cohort study
analysis

Logistic regression used to estimate the adjusted odds ratios for predictors of dichotomous measures of progression. Linear regression
was used for continuous measures of change that included changes in the MJS and lower extremity disability scores. Analyses of the
association of baseline hip pain with progression were adjusted for age, weight, height, estrogen use, calcaneal BMD, health status,
and baseline radiographic severity using the sum total of all individual radiographic feature scores.

United States of America, metropolitan areas setting.

Number of N=5928 enrolled with baseline and follow up hip radiographs, 936 hips in 745 women (12.6% of women) had radiographic osteoarthritis
participants at baseline and were included in the study.

and People who received joint replacement surgery over a mean of 8.3 years: 96 (12.9%)

characteristics People who did not receive joint replacement surgery over a mean of 8.3 years: 649 (87.1%)

Participants in the Study of Osteoporotic Fractures (SOF), a multicenter cohort study initiated in 1986, with osteoarthritis who were
recruited between September 1986 and October 1988 from population-based listings in 4 metropolitan areas in the United States of
America.

Inclusion criteria:
People age at least 65 years

Exclusion criteria:

“Nonwhite women were excluded from the original cohort because of their low incidence of hip fractures, as were women who were
nonambulatory or who had undergone bilateral hip replacement”; people with a diagnosis of rheumatoid arthritis, Paget’s disease, or
prior hip fracture or hip surgery.

Values listed below are presented as mean (SD) or number (%)

e Age: 71.8(5.2) years

e Weight: 68.4 (11.8) kg

e Height: 159.4 (5.9) cm

e Current ERT use: 12.6%

e Walk >1 block daily: 49.0%

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Lane 2004 45
e Disability score (range 0-15):
o % with score at least 1: 34.8%
o % with score at least 4: 9.7%
e Radiographic findings
o In 1 hip: 552 (74.1)
o Inboth hips: 191 (25.6)

Population source: Participants in a multicenter cohort study initiated in 1986.

Prognostic Longer duration of symptoms — Pain present at baseline
variables
Confounders Multivariable analysis

Factors included in the adjusted analysis: age, weight, height (the presence of weight and height is used in the place of BMI, as BMI
can be calculated from this. Therefore, this study was not excluded for absence of adjustment of key confounders), estrogen use,
calcaneal BMD, health status, and baseline radiographic severity using the sum total of all individual radiographic feature scores.

Outcomes and Total hip replacement for osteoarthritis
effect sizes

Total hip replacement — Pain present at baseline
e OR9.1(4.2,15.4)

Follow up (mean): 8.3 years

Comments Longer duration of symptoms — Pain present at baseline
Risk of bias:
1. Study participation HIGH
2. Study attrition VERY HIGH
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding HIGH
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Lane 2004 45

Indirectness:

Prognostic variable indirectness — the value is used with the assumption that pain at baseline would indicate a longer duration of
symptoms. As this is an assumption, this has been downgraded due to indirectness.

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
64



DRAFT FOR CONSULTATION

Reference

Study type and
analysis

Number of
participants
and
characteristics

Maillefert 200252
Prospective cohort study

Multivariate Cox models performed with backward elimination of variables (variables measured includes age and body mass index)

France

N=508 recruited, 42 excluded because total hip arthroplasty was performed during the first year, 3 excluded due to missing data, 466
included in the analysis

Total hip replacement performed between Years 2 and 3 — 75 patients

Did not have surgery — 391 patients

People in a multicentre, prospective, longitudinal, 3 year follow up study. At entry and evaluation, data was collected for various
variables including: pain during physical activities, functional disability, patient’s overall assessment of disease activity during the
previous 2 days, nonsteroidal anti-inflammatory and analgesic intake.

Inclusion criteria:

Outpatients visiting a rheumatologist and fulfilling the American College of Rheumatology criteria for the diagnosis of hip osteoarthritis.
Age between 50 and 75 years and hip pain on a daily basis for at least one month during the last 3 months.

Exclusion criteria:
Radiological joint space width <1 mm at the narrowest point; radiographic medial or axial femoral head migration; secondary hip
osteoarthritis.

Values listed below are presented as mean (SD) or number (%)

e Age: 63 (6.8) years

e Male/female: 194/272 (41.6%/58.4%)

e Body mass index: 25.8 (3.5) kg/m?

e Pain: 43.6 (19.9) mm

e Lequesne index: 7.6 (2.5)

e Patient overall assessment, no. of patients
o 0(none): 9
o 1 (mild): 105

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference

Prognostic
variables

Confounders

Outcomes and
effect sizes

Comments

Maillefert 200252

o 2 (moderate): 248
o 3 (severe): 99
o 4 (very severe): 5

e Femoral head migration:
o Superolateral: 268
o Superomedial: 154
o Concentric: 44

e Joint space width: 2.31 (0.83) mm

Population source: Outpatients visiting a rheumatologist and fulfilling the eligibility criteria

Non-response to analgesics/intra articular injections — NSAID intake during the 3 months preceding the evaluated visit
Non-response to analgesics/intra articular injections — Analgesic intake during the 3 months preceding the evaluated visit
Multivariable analysis

Factors included in the adjusted analysis: age, gender, BMI, pain, Lequesne index, Patient overall assessment, femoral head
migration, joint space width.

NSAID intake during the 3 months preceding the evaluated visit

Analgesic intake during the 3 months preceding the evaluated visit

Joint replacement — NSAID intake during the 3 months preceding the evaluated visit
e <1day/2-RR=1
e >1day/2 - RR =2.31 (1.34-3.94) (Coefficient = 12.4)
Joint replacement — Analgesic intake during the 3 months preceding the evaluated visit
e <1day/2-RR=1
e >1day/2 - RR =1.98 (1.16-3.4) (Coefficient = 10.1)

Follow up: 3 years

Non-response to analgesics/intra articular injections — NSAID intake during the 3 months preceding the evaluated visit
Risk of bias:

1. Study participation LOW

2. Study attrition HIGH

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Reference Maillefert 200252
3. Prognostic factor measurement LOW
4. Outcome Measurement LOW
5. Study confounding HIGH
6. Statistical analysis LOW
7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Non-response to analgesics/intra articular injections — Analgesic intake during the 3 months preceding the evaluated visit

Risk of bias:

1. Study participation LOW

2. Study attrition HIGH

3. Prognostic factor measurement LOW

4. Outcome Measurement LOW

5. Study confounding HIGH

6. Statistical analysis LOW

7. Other risk of bias LOW
OVERALL RISK OF BIAS VERY HIGH

Indirectness:

Prognostic variable indirectness — Previous NSAID/analgesia intake is included with the assumption that people did not respond to
treatment if they required surgery, so has been downgraded for indirectness

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
67



DRAFT FOR CONSULTATION

Appendix E - Forest plots

E.1 Non-response to analgesics/intra articular injections for people with hip osteoarthritis

Figure 2: Progression to joint replacement (previous NSAID intake) at 2 years

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE |V, Fixed, 95% CI IV, Fixed, 95% CI
Gossec 2005 0.4055 0.2069 1.50[1.00, 2.25] f
| | | |
I 1 1 1
0.01 0.1 1 10 100

Protective factor Prognostic factor

Figure 3: Progression to joint replacement (NSAID intake during the 3 months preceding the evaluated visit) at 3 years

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
Mallefert 2002 0.8372 0.2779 2.31[1.34, 3.98] f
I I I I
0.01 0.1 1 10 100

Protective factor Prognostic factor
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Figure 4: Progression to joint replacement (analgesic intake during the 3 months preceding the evaluated visit) at 3 years

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE |V, Fixed, 95% CI IV, Fixed, 95% CI
Mallefert 2002 0.6831 0.2728 1.98[1.16, 3.38] f
| | | |
I 1 1 1
0.01 0.1 1 10 100

Protective factor Prognostic factor

Figure 5: Progression to joint replacement (use of pain medication in last 3 months) at 2 years

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
Clausen 2021 0.3507 0.0733 1.42[1.23, 1.64] +
I I I I I I
0.1 0.2 0.5 1 2 5 10

Protective factor Prognostic factor

E.2 Non-response to non-pharmacological interventions for people with hip osteoarthritis

Figure 6: Progression to joint replacement (VAS) at 2 years

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
Clausen 2021 0.01 0.0051 1.01[1.00, 1.02]
I I I I I I
0.1 0.2 0.5 1 2 5 10

Protective factor Prognostic factor
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E.3 Longer duration of symptoms for people with hip osteoarthritis

Figure 7: Progression to joint replacement (mean patient global assessment over the first 6 months >47) at 2 years

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE |V, Fixed, 95% CI IV, Fixed, 95% CI
Gossec 2005 0.7885 0.2306 2.20[1.40, 3.46] f
| | | |
I 1 1 1
0.01 0.1 1 10 100

Protective factor Prognostic factor

Figure 8: Progression to joint replacement (pain present at baseline) at 8.3 years

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% ClI
Lane 2004 2.2083 0.3945 9.10[4.20, 19.72] f
| | | |
I 1 1 1
0.01 0.1 1 10 100

Protective factor Prognostic factor

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
70



DRAFT FOR CONSULTATION

E.4 Longer duration of symptoms for people with mixed osteoarthritis (hip and knee)

Figure 9: Progression to joint replacement (symptom duration, years) at 6 years

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE

IV, Fixed, 95% CI IV, Fixed, 95% CI

Dabare 2017 -0.0202 0.0213  0.98[0.94, 1.02] 1
I I I I I I
01 02 05 1 2 5 10

Prognostic factor Protective factor

E.5 Oxford Hip/Knee score for people with mixed osteoarthritis (hip and knee)
Figure 10: Progression to joint replacement (Oxford Hip/Knee Score) at 6.1 years

Hazard Ratio Hazard Ratio

IV, Fixed, 95% CI
-0.3011 0.0584 0.74[0.66, 0.83] t
I

Study or Subgroup log[Hazard Ratio] SE
Gwynne-Jones 2020

IV, Fixed, 95% CI

0.01 0.1 1 10 100
Prognostic factor Protective factor
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E.6 KOOS/HOOS (summary score) for people with mixed osteoarthritis (hip and knee)

Figure 11: Progression to joint replacement (KOOS and HOOS scales pain score) at 6 years

Hazard Ratio

Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE |V, Fixed, 95% CI IV, Fixed, 95% CI
Dabare 2017 -0.0305 0.0053 0.97[0.96, 0.98] I
I I I I I I
0.1 0.2 0.5 1 2 5 10
Prognostic factor Protective factor
Figure 12:

Progression to joint replacement (HOOS quality of life score) at 2 years

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI

IV, Fixed, 95% CI
-0.0202 0.0052 0.98[0.97, 0.99]
|

Clausen 2021

0.1 0.2 0.5 1 2 5 10
Protective factor Prognostic factor
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Appendix F - GRADE tables

Table 12: Clinical evidence profile: non-response to analgesics/intra articular injections for people with hip osteoarthritis

Certainty assessment

Ne of
studies

Study design Risk of bias

Progression to joint replacement (previous NSAID intake) at 2 years

Inconsistency

Indirectness Imprecision

Other considerations

Ne of patients

Relative
(95% CI)

Certainty

Importance

1 procs&eocrttive serious? not serious seriousb not serious none 505 p .g:t; .ggs) @ e? (%I) O CRITICAL
Progression to joint replacement (NSAID intake during the 3 months preceding the evaluated visit) at 3 years

1 Procs(;phe;:tive serious? not serious seriousb not serious none 466 p .55&2).;.198) @ e? OCW> O CRITICAL
Progression to joint replacement (analgesic intake during the 3 months preceding the evaluated visit) at 3 years

1 procs&eocrttive serious? not serious serious® not serious none 466 ’ ,?gt; .3,838) @ e? cg\/) O CRITICAL
Progression to joint replacement (use of pain medication in last 3 months) at 2 years

1 procs&eocrttive not serious not serious seriousb not serious none 3657 p ;?t; f1426 " e’aggga 9 CRITICAL

Cl: confidence interval; HR: hazard Ratio; OR: odds ratio; RR: risk ratio

Explanations

a. Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias

b. Downgraded by 1 or 2 increments because of prognostic variable indirectness
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Table 13: Clinical evidence profile: non-response to non-pharmacological interventions for people with hip osteoarthritis

Certainty assessment Effect

Ne of patients Certainty Importance
Ne of . 5 . . . e . . Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% CI)

Progression to joint replacement (VAS) at 2 years

1 prospective not serious not serious serious? not serious none 3657 HR 1.00 CRITICAL
cohort (1.00 to 1.02) @@@O
MODERATE

Cl: confidence interval; HR: hazard Ratio

Explanations

a. Downgraded by 1 or 2 increments because of prognostic variable indirectness

Table 14: Clinical evidence profile: longer duration of symptoms for people with hip osteoarthritis

Certainty assessment

Ne of patients Certainty Importance
Ne of . . . . . - . . Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% Cl)

Progression to joint replacement (mean patient global assessment over the first 6 months >47) at 2 years

1 prospective very serious @ not serious serious b not serious none 466 OR2.20 CRITICAL
cohort (1.40 to 3.46) GBVQY(L%WO
Progression to joint repl t (pain p t at baseline) at 8.3 years
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cenainty e
Ne of patients Certainty Importance
Ne of n n 0 0 n A ; q Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% CI)

1 prospective very serious 2 not serious serious b not serious none 745 OR9.10 @ O O O CRITICAL

cohort (4.20t0 19.72) VERY LOW

Cl: Confidence interval; OR: Odds ratio

Explanations
a. Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias

b. Downgraded by 1 or 2 increments because of prognostic variable indirectness

Table 15: Clinical evidence profile: longer duration of symptoms for people with mixed osteoarthritis (hip and knee)

Certainty assessment

Ne of patients Certainty Importance
Ne of . . . . . ne n 1 Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% Cl)

Progression to joint replacement (symptom duration, years) at 6 years

1 prospective serious @ not serious not serious serious @ none 247 HR 0.98 CRITICAL
cohort (0.94 t0 1.02) GBG?OCW> O

CI: Confidence interval; HR: Hazard Ratio

Explanations
a. Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

Osteoarthritis: assessment and management evidence review for Referral for Joint
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Table 16: Clinical evidence profile: Oxford Hip/Knee score for people with mixed osteoarthritis (hip and knee)

Certainty assessment

Ne of patients Certainty Importance
Ne of . . . . . .. . . Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% CI)

Progression to joint replacement (Oxford Hip/Knee Score) at 6.1 years

1 prospective very serious 2 not serious serious b not serious none 216 HR0.74 CRITICAL
cohort (0.66 to 0.83) GBVQYLOOWO

Cl: Confidence interval; HR: Hazard Ratio

Explanations
a. Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias

b. Downgraded by 1 or 2 increments because of prognostic variable indirectness

Table 17: Clinical evidence profile: KOOS/HOOS (summary score) for people with mixed osteoarthritis (hip and knee)

Certainty assessment

Ne of patients Certainty Importance
Ne of A A q q . Al A q Relative
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations (95% Cl)

Progression to joint replacement (KOOS and HOOS scales pain score) at 6 years

1 prospective serious? not serious seriousb not serious none 247 HR 0.97 CRITICAL
cohort (0.96 to 0.98) @e?%o

Progression to joint replacement (HOOS quality of life score) at 2 years

1 prospective not serious not serious seriousb not serious none 3657 HR 0.98 CRITICAL
cohort (0.97 t0 0.99) elaoel?E%\TCE)

Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]
76



DRAFT FOR CONSULTATION

Cl: confidence interval; HR: hazard Ratio

Explanations
a. Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias

b. Downgraded by 1 or 2 increments because of prognostic variable indirectness
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Appendix G- Economic evidence study selection

4 N
Records identified through database Additional records identified through other sources:
searching, n=2,175 CG177, n=31; reference searching, n=0; provided by
committee members; n=1
§ J
< ]
\ 4
Records screened in 18t sift, n=2,207
| Records excluded® in 1% sift,
”l n=2,016
\ 4
Full-text papers assessed for eligibility
in 2" sift, n=191
Papers excluded® in 2M sift, n=144
\ 4 -
4 N
Full-text papers assessed for
applicability and quality of
methodology, n=47
\, J

A

y
ﬂapers included n=26 (25 studies) \

Studies included by review:

¢ 1.1 Imaging for diagnosis: n=0

e 2.1 Information for people, family,
and carers: n=N/A

o 3.1 Exercise: n=50) (4 studies)
e 3.2 Weight loss: n=0

o 3.3 Manual therapy: n=2®) ©

e 3.4 Acupuncture: n=3©

e 3.5 Electrotherapy: n=0©

e 3.6 Devices: n=1©

e 4.1 Oral, topical and transdermal
pharmacological: n=7

e 4.2 Intraarticular: n=3
e 5.1 Treatment packages: n=4
e 6.1 Follow-up and review: n=0

e 6.2 X-ray or MRI during
management=0

e 7.1 Arthroscopic procedures n=1

o 8.1 Referral for joint replacement
surgery: n=0

e 8.2 Preoperative patient factors:

\ n=0 prognosis: n=0

A\ 4

A 4

ﬂapers selectively excluded,

e 8.2 Preoperative patient factors:
K n=0 proanosis: n=0

~

n=5(5 studies)

Studies selectively excluded by
review:

e 1.1 Imaging for diagnosis: n=0

e 2.1 Information for people, family,
and carers: n=N/A

e 3.1 Exercise: n=1

e 3.2 Weight loss: n=0

e 3.3 Manual therapy: n=0
e 3.4 Acupuncture: n=0

e 3.5 Electrotherapy: n=0
e 3.6 Devices: n=0

e 4.1 Oral, topical and transdermal
pharmacological: n=4

e 4.2 Intraarticular: n=0
e 5.1 Treatment packages: n=0
e 6.1 Follow-up and review: n=0

e 6.2 X-ray or MRI during
management: n=0

e 7.1 Arthroscopic procedures: n=0
« 8.1 Referral for joint replacement

surgery: n=0

ﬂapers excluded, n=16 (16 studies)\

Studies excluded by review:

¢ 1.1 Imaging for diagnosis: n=0

e 2.1 Information for people, family,
and carers: n=N/A

e 3.1 Exercise: n=0

e 3.2 Weight loss: n=0

e 3.3 Manual therapy: n=0
e 3.4 Acupuncture: n=0

e 3.5 Electrotherapy: n=0
e 3.6 Devices: n=1

e 4.1 Oral, topical and transdermal
pharmacological: n=8

e 4.2 Intraarticular: n=1
e 5.1 Treatment packages: n=0
e 6.1 Follow-up and review: n=0

e 6.2 X-ray or MRI during
management=0

e 7.1 Arthroscopic procedures: n=0
o 8.1 Referral for joint replacement

surgery: n=5

e 8.2 Preoperative patient factors:
n=0 prognosis: n=1

(a) Non-relevant population, intervention, comparison, design or setting; non-English language.
(b) Two articles identified were applicable to Q3.1 and Q3.3, for the purposes of this diagram they have

been included under Q3.1 only.

(c) One article identified was applicable to Q3.3, Q3.4, Q3.5 and Q3.6, for the purposes of this diagram it
has been included under Q3.3 only.
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Appendix H - Economic evidence tables

There were no health economic studies found in the review.
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Appendix| - Health economic model

No original economic modelling was undertaken.
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Appendix J

Clinical studies

— Excluded studies

Table 18: Studies excluded from the clinical review

Study
Agricola 20131
Agricola 20132

Barr 20123
Bastick 2015°
Bastick 20174

Betancourt 2009¢

Bevers 20157

Bihlet 20208
Birch 2019°
Birrell 200310

Bouyer 2016
Bruyere 201312

Chan 201073
Collins 201415

Collins 202116

Conaghan 2010"7

Costa 202118
Costello 20211

Davis 201822

Dieppe 200023
Dieppe 201124

Dougados 199925
Dreinhofer 200626

Driban 201628

Driban 202027

Faschingbauer 201720

Fox 19963
Ferguson 202130

Exclusion reason

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Systematic review; references checked
Does not adjust for BMI in multivariate analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong prognostic factor (radiographic or clinical factors that were
not included in the protocol), Wrong comparator (comparing to
something other than whether the person goes on to need joint
replacement surgery)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong study type (cross-sectional study)
Does not adjust for variable in a multivariate analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Outcomes not adjusted for in a multivariate analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Multivariate analysis does not adjust for age and BMI
Conference abstract
Does not adjust for age and BMI in a multivariate analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Narrative review

Does not adjust for age and BMI in a multivariate analysis
Wrong study type (survey)

People with osteoarthritis or at risk of osteoarthritis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Does not adjust for age and BMI in a multivariate analysis
Does not adjust for age and BMI in a multivariate analysis
Wrong prognostic variable (comorbidity scores)
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Study

Gillam 201332
Gossec 201133
Hafezi-Nejad 201636

Harms 200737

Hawker 201338

Hirschmann 201339
Huynh 201840

Kanthawang 20214

Kany 202142
Kastelein 201143

Kwoh 202044
Ledingham 202046

Leung 201547
Levine 201348

Leyland 201649
Lievense 20070
Maclntyre 20155

Maillefert 200833
Mancuso 19965
Mand| 2013%%

McHugh 201157
Mezhov 20215°

Miura 202160
Neufeld 201964

Peer 201365
Pelletier 201366

Perry 202087
Ponzio 202168
Pope 200859

Price 202070
Quintana 20057

Exclusion reason

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong study type (cross-sectional study)
Does not adjust for age and BMI in a multivariate analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong population (people with rheumatoid arthritis and
osteoarthritis, all people had surgery), Wrong comparator
(comparing to something other than whether the person goes on to
need joint replacement surgery)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong study type (cross-sectional study)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong population (only 50% of the population had osteoarthritis)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Does not adjust for risk factors in a multivariable analysis

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Systematic review not relevant to our review (looks at
interventions)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Does not adjust for risk factors in a multivariable analysis
Does not adjust for BMI in multivariate analysis

Factors not investigated in a multivariate analysis (examined other
factors, such as comorbidity, joint space narrowing and SF-12)

Wrong study type (surveys)
Wrong study type (narrative review)

Does not adjust for weight and BMI in a multivariate analysis for the
outcomes of interest

Does not adjust for age and BMI in a multivariate analysis

Wrong study type (cross-sectional study), wrong population
(mixture of osteoarthritis and degenerative dysplasia of the hip)

Does not adjust for age and BMI in a multivariate analysis

Systematic review not relevant to our review (validity and reliability
review)

Narrative review

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong population (all people had surgery)
Wrong study type (case control study)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong study type (cross-sectional study)
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Study

Rahman 201172
Rajamaki 202173

Reijman 200574
Riddle 201278

Riddle 20137°
Riddle 201376
Riddle 201577
Riddle 20207°
Schiphof 201980

Tambascia 20168
Teirlinck 201982

Teng 201783
Tolpadi 202084

Turcotte 202185
van de Sande 200686
Vinciguerra 199587

Wang 200988

Wang 202089
Weigl 2021°0
Wijn 20209

Zeng 201992

Zeni 201093

Exclusion reason

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong population (all people had surgery)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Does not adjust for BMI in multivariate analysis

Reports outcomes as growth curve parameters, no mention of a
multivariate analyses

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Systematic review; references checked

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong study type (case control study)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Systematic review; not relevant PICO
Not available

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Does not adjust for age and BMI in a multivariate analysis
Does not adjust for age and BMI in a multivariate analysis

Wrong comparator (comparing to something other than whether the
person goes on to need joint replacement surgery)

Wrong prognostic variable (radiographic or clinical factors that were
not included in the protocol)

Health Economic studies

Published health economic studies that met the inclusion criteria (relevant population,
comparators, economic study design, published 2005 or later and not from non-OECD
country or USA) but that were excluded following appraisal of applicability and
methodological quality are listed below. See the health economic protocol for more details.
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Table 19: Studies excluded from the health economic review

Dakin 201221 Excluded as rated not applicable. Study is not relevant to the review
question as it assesses the cost effectiveness of joint replacement
surgery.

Mari 201656 Excluded as rated not applicable. Study is not relevant to the review
question as it assesses the cost effectiveness of joint replacement
surgery.

Medical Advisory Secretariat Excluded as rated not applicable. Study is not relevant to the review

2005°% question as it assesses the cost effectiveness of joint replacement
surgery.

Mujica Mota 201362 Excluded as rated not applicable. Study is not relevant to the review
question as it assesses the cost effectiveness of joint replacement
surgery.

Mujica Mota 20176! Excluded as rated not applicable. Study is not relevant to the review
question as it assesses the cost effectiveness of joint replacement
surgery.
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Appendix K- Research recommendations — full details

Research recommendation

What are the most important indicators that someone with osteoarthritis (including shoulder
osteoarthritis) would benefit from joint replacement? For example:

e presence of night pain

joint instability symptoms
presence of flares
numerical summary scores.

Why this is important

non-response to non-pharmacological interventions

Although joint replacement is demonstrated to be an effective treatment for end-stage
osteoarthritis, there are few data on the relative importance of the various clinical features of
the disease as indications for referral for surgery. It is important to understand which of these

features should action a referral for surgery.

Rationale for research recommendation

Importance to ‘patients’ or the population

Relevance to NICE guidance

Relevance to the NHS

National priorities
Current evidence base

Equality considerations

85

Little is known about which clinical features of
osteoarthritis, aside from the key features of
pain and loss of function, are important in
triggering a referral to surgery. Given the
potential important effect that surgical
intervention could have in improving quality of
life, this is of concern to people with
osteoarthritis.

This question was considered in the guideline
and insufficient data was identified for the
committee to make a firm recommendation
based on the factors available. If this information
is available in the future updates to this guideline
then this may allow for more certainty to be
provided.

Data answering this question would create
clearer understanding on the importance of
different clinical features when considering a
referral for surgery.

This is not an area of national priority

Limited evidence was identified in this review for
some of the prognostic variables identified in the
protocol. No evidence was available for those
stated in the question. Further evidence
investigating the range of moderators would be
important to gain a complete understanding.

The committee noted that osteoarthritis research
in general does not appear to represent the
diverse population of people with osteoarthritis.
They agreed that any further research should be
representative of the population, including
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K.1.3 Modified PICO table

Population

Index/Prognostic variable

Confounding factors

Outcome
Study design
Timeframe

people from different family backgrounds, and
socioeconomic backgrounds, disabled people,
and people of different ages and genders.
Future work should be done to consider the
different experiences of people from diverse
communities to ensure that the approach taken
can be made equitable for everyone

Inclusion:

e Adults (age 216 years) with osteoarthritis
affecting any joint attending GP with
symptomatic osteoarthritis

Exclusion:

e Children (age <16 years)

e People with conditions that may make them
susceptible to osteoarthritis or often occur
alongside osteoarthritis (including: crystal
arthritis, inflammatory arthritis, septic arthritis,
diseases of childhood that may predispose to
osteoarthritis, medical conditions presenting
with joint inflammation and malignancy).

e Studies with an unclear population (e,g, type
of arthritis, proportion of participants with
osteoarthritis)

e Spinal osteoarthritis

e Presence of night pain

¢ Non-response to pharmacological
interventions

¢ Non-response to non-pharmacological
interventions (including exercise, weight loss,
physiotherapy or other non-pharmacological
interventions)

e Longer duration of symptoms
e Joint instability symptoms
e Presence of flares

e Numerical summary scores (such as the
Oxford Knee, Hip and Shoulder scores, EQ-
5D)

o Age

e Body mass index

e Smoking status

o Multimorbidity

e Socio-economic factors

Progression to surgical intervention

Prospective cohort study

2 years
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Additional information Including a multivariate analysis investigating
the association of all of the prognostic variables
and confounding factors.

87
Osteoarthritis: assessment and management evidence review for Referral for Joint
Replacement [April 2022]



