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ABSTRACT

Objectives. To compare 2-year outcomes of total knee replacefTKR) followed by non-
surgical treatment to that of non-surgical treathaone and outcomes of the same non-surgical

treatment to that of written advice.

Design: In two randomized trials, 200 (mean age 66) aduils moderate to severe knee
osteoarthritis (OA), 100 eligible for TKR and 106trligible for TKR, were randomized to TKR
followed by non-surgical treatment, non-surgicabtment alone, or written advice. Non-surgical
treatment consisted of 12 weeks of supervised esereducation, dietary advice, use of insoles,
and pain medication. The primary outcome was thamseore of the Knee Injury and
Osteoarthritis Outcome Score subscales, coveriimg ggmptoms, activities of daily living, and

quality of life.

Results: Patients randomized to TKR had greater improvesignan patients randomized to non-
surgical treatment alone (difference of 18.3 po{@&6 Cl; 11.3 to 25.3)), who in turn improved
more than patients randomized to written advicBdidince of 7.0 points (95% CI; 0.4 to 13.5)).
Among patients eligible for TKR, 16 (32%) from then-surgical group underwent TKR during 2
years and among those initially ineligible, sevatignts (14%) from the non-surgical group and ten

(20%) from the written advice group underwent TKR.

Conclusions: TKR followed by non-surgical treatment is moreeetive on pain and function than
non-surgical treatment alone, which in turn is meffective than written advice. Two out of three
patients with moderate to severe knee OA eligibteTKR delayed surgery for at least 2 years

following non-surgical treatment.

Trial registration: ClinicalTrials.gov numbers NCT01410409 and NCTOXHEBE
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INTRODUCTION

Knee osteoarthritis (OA) is a leading contribumtte global burden of diseaseAbout 14 million
people in the US have symptomatic knee OA, more Hadf are younger than 65 years of 4ge

and OA is the second most common non-acute reas@eéking healthcare The prevalence of

knee OA has increased substantially during the2@stears' and is expected to continue to

increasé. As the total cost associated with treating OA hesn estimated to be 1-2.5% of the

gross domestic product in the US and other westedniountries, an increased prevalence will

have extensive societal impact. Healthcare setaegsss the globe need to prepare for this increase

by strengthening the evidence base for differentt@atment strategies.

Patient education, exercise therapy, and weightrclbare recommended core treatments for all
patients with knee OA in most international guide&®. If needed, additional biomechanical and
pharmacological interventions can be prescribeged@n the characteristics and preferences of the
individual patient®. In patients with end-stage knee OA, total kng@éaeement (TKR) is an

effective treatmerit although approximately 20% still have long-ternmnpefter the surgersf.

Until recently, no high quality trials had invesitgd the effectiveness of TKR despite a rapid

increase in TKR procedures each y&ar

We previously reported the one-year results framehcomparing the addition of TKR to non-
surgical treatment alone and a trial comparingstmae non-surgical treatment to written advice
1213 The two trials were similarly designed, usedgame individualized supervised non-surgical
treatments and outcomes, and were conducted iigdavdh patients recruited by the same

surgeons and sité§™ Across trials, patients were of similar age agpbrted similar baseline pain
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R 14,15

levels™®. The major differences were the patients’ eligfipiior TK and their radiographic

OA severity'®,

The purpose of this study was to report the 2-pedcomes from the two parallel trials. Combined
reporting of the two trials allowed more in-deptimparison of available treatment options, thereby
supporting evidence-informed shared decision-makiihg three different treatment strategies
tested in patients with symptomatic knee OA rarfgeh a minimal intervention, written advice, to
a moderate, supervised non-surgical treatmentugfireo a maximal intervention of TKR followed

by supervised non-surgical treatment.

METHODS
Trial design

This paper reports the baseline to 2-year resudta fwo two-arm parallel group assessor-blinded

RCTs (1:1 ratio) and conforms to the CONSORT staterfor reporting RCTY.

Ethics approvals for this extended follow-up web¢gamed in the original protocol submitted to the
local Ethics Committee of The North Denmark Reg{dh20110024 and N-20110085) and the

studies were registered at ClinicalTrials.gov (NC400409 and NCT01535001).

Full details about the process for recruitmenteda for eligibility, the randomization procedure,

allocation concealment and detailed descriptiotihefinterventions have been previously published

14,15

Randomization procedure and allocation concealment
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A priori, the randomization schedule was generatgghrately for the two trials in permuted blocks
of eight, stratified by site, and the allocatiommhers were concealed in sealed, opaque envelopes
prepared by a staff member independent of the stDdg research assistant at each site had access
to the envelopes, opening them only when infornm@tsent and baseline outcomes had been

obtained.

Participants

Patients were recruited between September 201Daocember 2013 from the Department of
Orthopedics in the Northern Denmark Region, Denmawo hundred patients with symptomatic
knee OA considered eligible (n=100)or not eligible (n=100° for TKR were included in the

studies. All patients provided informed written sent before participation.

The two RCTg***had two major, shared exclusion criteria: 1) meain the previous week above

60 mm on a 100 mm visual analogue scale, and 2)que knee replacement on the same side.

The RCT randomizing to TKR in addition to non-seajitreatment?® had two major inclusion
criteria: 1) considered eligible for TKR by thetwpedic surgeon - a decision among others factors
typically based on pain, function and radiogragsgeerity®, and 2) diagnosed with radiographic
knee OA (Kellgren-Lawrence (K&L) score? on the original scaléf and one additional major

exclusion criterion: 1) need for bilateral simukans TKR.

The RCT randomizing to non-surgical treatment dttem advice*> had two major inclusion
criteria: 1) considered not eligible for TKR by tbehopedic surgeon, 2) diagnosed with
radiographic knee OA (K&L scorel on the original scaléf and one additional major exclusion
criterion: 1) a score more than 75 on the 0 (wdosf)00 (best) self-reported Knee Injury and
Osteoarthritis Outcome Score (KOQSJefined as the average score for the subscatesstar

pain, symptoms, activities of daily living (ADL) druality of life (QOL)™.
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The major differences between patients in the tgd@ Rwere their radiographic OA severity, level
of functional limitation and whether they were élg for TKR or not, while they were of similar

age and had similar baseline pain inten§ity
I nterventions

One RCT randomized patients eligible for TKR ttneit TKR followed by supervised non-surgical
treatment or to supervised non-surgical treatmiemed®, while the other RCT randomized patients
not eligible for surgery to either supervised nongical treatment or to written advice (Figure*1)
The content and administration mode of the supedvign-surgical treatment program was
identical in the three groups receiving that tresttmwhile the fourth group received written advice

only.

*kkkkk FI gu re 1 H E R E********

Total knee replacement

Surgical patients had a total cemented prostha#iispatellar resurfacing (NexGen, CR-Flex, fixed
bearing or LPS-Flex, fixed bearing, Zimmer, Warséwdiana, USA), performed by high-volume

orthopedic specialists using surgical methods resented by the manufactur8r

Supervised non-surgical treatment

The 3-month individualized, non-surgical treatmgrgram included exercise, patient education,
and insoles, while weight loss and/or pain medicatvere prescribed if indicated. The treatments

were delivered by physiotherapists and dieticiamsadborg University Hospital, Denmark.
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Exercise

The NEuroMuscular EXercise training program (NEMEReviously demonstrated to be feasible
in patients with moderate to severe knee‘®Avas administered in 1-hour physiotherapist-
supervised group-based sessions twice weekly. fdgram focuses on building compensatory
functional stability and improving sensorimotor tmhand has different levels of difficulty for
each individual exercise. After 12 weeks of exercise, the patients undetaeransition period of
8 weeks, where the exercise program was incregsmegformed at home to improve long-term

adherence.

Patient education

Two 60-minute group-based educational sessions gieea, actively engaging the patients in their

treatment, which focused on disease characteristihsce on treatment and self-help.

Dietary advice

Patients with a body mass inde25 at baseline consulted a dietician with the dvarnm of
reducing body weight by at least 3% The weight loss program was based on principtes f

motivational interviewing® and consisted of four individual 1-hour sessions.
Insoles

The patients received individually fitted full-lethg=ormthotics Original Dual Medium (perforated)
insoles with medial arch support (Foot Sciencerirggonal, Christchurch, New Zealand). A 4°

lateral wedge was added to the insoles of patieittsa knee-lateral-to-foot position (the knee
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moves over or lateral to the 5th toe in three orend five trials) as tested with the valid and

reliable Single Limb Mini Squat Test
Pain medication

Paracetamol 1 g four times daily, ibuprofen 400thrge times daily, and pantoprazole 20 mg daily
were prescribed if indicated. The prescription vweessessed every 3 weeks and the patients were
instructed to contact the physiotherapist if therevuncertain about the need for continued pain

medication.
Booster sessions

After the 12-week intervention period and the 8-kvansition period and until the 12-month
follow-up, a physiotherapist contacted the patientsithly by telephone to support exercise
adherence. Patients participating in the dietaigruention were telephoned twice (30-minute calls
26 and 39 weeks after initiating the non-surgicedtment) by the dietician to support dietary

adherence.
Written advice

Patients were given two standardized informatiafiées: One with information on knee OA
etiology, symptoms, common functional limitatiorscommended treatments and general advice
on how to address the symptoms, and the otheraicamg information on where to seek advice on
treatment and how to achieve a healthy lifestylas Tvas considered usual care for patients with

knee OA at the time the study was conducted.

Outcomes

Downloaded for Anonymous User (n/a) at Aalborg University Hospital from ClinicalKey.com by Elsevier on May 09, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

Baseline, 3, 6, 12 and 24 months follow-up vigitski place at the Department of Occupational
Therapy and Physiotherapy, Aalborg University HtpDenmark. The assessor was specifically
trained in all aspects of the assessments, wadddlito treatment allocation and was not affiliated
with either treatment site. In the trial of TKR to maintain blinding, all patients were asked to
cover the study knee with three layers of whitstidaape before meeting with the assessor,

thereby covering a potential surgical scar.

Primary outcome

The primary outcome was the between-group diffesenachange from baseline to 2-year follow-
up in KOOS, with scores ranging from 0 (worst) to 100 (beKQOS, is the mean score of four
out of five KOOS subscales covering Pain, Symptohi¥, and QOL, each consisting of multiple
items scored from 0-4 on a Likert sc&Rf® KOOS is a valid, reliable and responsive patient-
reported outcome measure for both short-term ang-term follow-up of patients with knee OA

and TKR™®.

Secondary outcomes

Secondary outcomes included change from baselitteet@-year follow-up in 1) the five KOOS
subscale scores (the fifth being Function in spod recreation) to assist clinical interpretatiébn o
the primary outcome (0-100; worst to begt) 2) time from the Timed Up-and-Go Té8and mean
time for two 20-meter walk tests (shorter time éstér)?%; 3) weight (kg) measured without shoes
and outdoor clothing at the same time of day utiegsame scale (seca 813, Seca Gmbh & Co.
Kg., Hamburg, Germany); ar) type, dosage, and quantity of pain medicatieriahe previous
week. Intake was dichotomized into yes/no due to-uaiformity of the distribution of pain

medication intake.

Total knee replacements and revision surgery dddiow-up
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The number of patients undergoing TKR and revisiorgery during follow-up was identified
through the hospital records and the Danish NatiBatient Registry, where all patient contacts

with public and private hospitals and clinics inrbeark are registered.

Statistical analysis

Sample size

For both studies, the sample size was based qgurithary outcome KOOS>?° The sample size
needed to detect a 10-point difference (SD 14) bebtngroups in KOQSwvas 41 patients in each
group (power of 90% and p=0.05). To account forsmig data a total of 100 patients were

randomized in both studies.

Two-year analyses

The analyses of the 2-year results followed theespracedure as the analyses of the two primary
reports'>* This procedure was pre-defined in the two siatisanalysis plans, which were made
publically available before any analyses of thenaiy reports commencé®®: An independent

statistician performed all analyses.

All primary and secondary outcomes underwent inb@qto-treat analyses. The intention-to-treat
population included those randomized to the twatiment arms of the respective trials (n=100 in
each trial). As the focus of this report was toeistigate the effects of different treatment strigteg
ranging from a minimal to a maximal interventiom patients with knee OA, no per-protocol

analyses are reported.

The analyses were performed separately for theR@®s. Between-group comparisons of

treatment effect for all primary and secondary omtes, except for pain medication, were

10

Downloaded for Anonymous User (n/a) at Aalborg University Hospital from ClinicalKey.com by Elsevier on May 09, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



221 performed using a linear mixed effects model wilkignt as a random factor and follow-up time
222 (baseline, 3, 6, 12 and 24 months), treatment &Kk (followed by non-surgical treatment, non-
223 surgical treatment)/(non-surgical treatment, wnithglvice), site (Frederikshavn, Farsoe).

224  Interaction between follow-up and treatment armeaadso included in the model. Crude and

225 adjusted (follow-up, site and interaction betwealfofv-up and treatment arm) analyses were

226  performed. To assess superiority, mean betweerpgtifierences in changes from baseline and
227  two-sided 95% CI are presented. In the analysageafht change following treatment, only

228  patients with a body mass indef5 at baseline were included, as they were the amdg offered

229  consultations with a dietician. A figure includidgta from all timepoints (baseline, 3, 6, 12 and 24

230 months) is presented to visualize change over itnkOOS, and the 20-meter walk test.

231  The relative risk of using pain medication was canegd between groups using a modified Poisson
232 regression model with a robust error variancelerdonfidence intervals and accounting for

233 clustering at patient levéf.

234  Number needed to treat analyses were performedtintbals, estimating the number of people
235 who needed to undergo the evaluated treatmennf®person to have a 15% improveniéritin

236 KOOS, and the KOOS subscale scores, from baseline t-yrar follow-up*>°

237 A Cl excluding O (1 for proportions) was considesedficient to reject the null hypothesis and
238 conclude that there was a difference in treatmiatte . All analyses were carried out in Stata 14

239 (StataCorp, College Station, TX, USA).
240
241

242
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RESULTS

Patient characteristics

Baseline characteristics of the four groups ofgrdati and patient flow are presented in Figure 2 and

Table 1, respectively.

****xFigure 2 HERE****

swwvee Table 1 HERE »o

In the trial of patients eligible for TKR where 1@@tients were randomized, 2-year follow-up data
were available for 47/50 (94%) in the non-surgtoahtment group and 43/50 (86%) in the TKR
followed by non-surgical treatment group. Admirasitre data revealed that 16 out of 50 patients
(32%) from the non-surgical treatment group hadk®& before the 2-year follow-up (mean

duration from initiating the non-surgical treatmémnge) 8.7 (2.6 to 21.5) months); three patients
between 1 and 2 years). One of 50 patients in Kie fbllowed by non-surgical treatment group
decided not to undergo TKR. One patient in the TiglRwed by non-surgical treatment group had
three revision surgeries ending up with the pragghieeing removed and the knee fused because of
deep infection. Three patients in the TKR followsdnon-surgical treatment group and one patient
in the non-surgical treatment group, who had sekeee stiffness during the rehabilitation period
after TKR, required manipulation of the knee whiley were under anesthesia. The mean follow-
up time after initiation of the non-surgical treatmy was 24.0 and 24.3 months in the TKR followed

by non-surgical treatment group and the non-suktjieatment group, respectively.

In the trial of patients not eligible for TKR whet@0 patients were randomized, 2-year follow-up

data were available for 46/50 (92%) in the supexvison-surgical treatment group and 42/50

12
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(84%) in the written advice group. Seven patieh#®4) from the supervised non-surgical treatment
group and ten (20%) from the written advice groad b TKR during the 2 years (mean duration
from being included in the trial (range) 12.5 (0720.7) and 12.1 (range 3.4 to 19.4) months,
respectively). In the written advice group, ondgydtrequired manipulation of the knee under
anesthesia after TKR and one patient had arthraspayptial synovectomy due to non-infectious
synovitis after TKR. The mean follow-up time afbarseline was 24.9 and 24.5 months in the

supervised non-surgical treatment group and wratdrice group, respectively.

Outcomes

Patients eligible for TKR

The TKR followed by non-surgical treatment groupl laagreater adjusted improvement (95% CI)
of 18.3 (11.3 to 25.3) in KOQ®ompared to the non-surgical treatment group (Eiguand Table
2). The TKR followed by non-surgical treatment ggamproved by 34.6 (28.4 to 40.8) in KOOS
from baseline to the 2-year follow-up, while thenrgurgical treatment group improved by 16.1

(9.2 to 23.0).

sk Figure 3 HERE®* %+

*kkk* Tab|e2 HERE******
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Furthermore, the TKR followed by non-surgical treaht group had greater improvements in all
secondary outcomes, except for weight, where timesoiogical treatment group had greater

improvements (Figure 4, Table 2-3).

*xxxxFigure 4 HERE®* %+

*kkkk*k Tab|e3 HERE kkkk*k

4-5 patients would need to undergo TKR in additmnon-surgical treatment for one patient to

have a clinically-relevant improvement, i.e. a 1B8provement in KOOH(Table 4).

*kkkk*k Tab|e4 HERE kkkk*k

Patients not eligible for TKR

The supervised non-surgical treatment group hagaey adjusted improvement (95% CI) of 7.0
(0.4 to 13.5) in KOOScompared to the written advice group (Fig 3, Té&l)leThe supervised non-
surgical treatment group improved by 18.5 (13.24®) in KOOS from baseline to the 2-year

follow-up, while the written advice group improvbeg 11.6 (5.9 to 17.2).

Furthermore, the supervised non-surgical treatrgentp had greater improvements in KOOS
subscale ADL (Fig 4, Table 2-3). 8 patients wouded to undergo the non-surgical treatment for

one patient to have a clinically-relevant improvemee. a 15% improvement in KO@& able 4).
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DISCUSSION

This report of two parallel RCTs showed that TKRdwed by supervised non-surgical treatment
(maximal intervention) resulted in twice the impeavent in pain and function compared to a
strategy of supervised non-surgical treatment Wighoption of TKR later (moderate intervention),
which, in turn, resulted in a 60% greater improvetrikan a strategy of written advice (minimal
intervention) after 2 years. Two out of three pagevith moderate to severe knee OA eligible for

TKR delayed surgery for at least 2 years followsngervised non-surgical treatment.

Our finding of similar baseline pain levels betwéka two RCT<® confirms previous findings of a
large overlap in preoperative symptoms among pitienind eligible or not eligible for TK& 8
On the other hand, we found that patients eligittel KR had worse function and more severe
radiographic OA®. These findings underline the complexity assodiatith deciding on a
treatment strategy matching the individual patamd their preferencé§*°and the resulting lack

of consensus about the indications for TKIR*:

The minimal important change is difficult to defiaed varies with methodological approach,
patient characteristics and interventions undertak&with more invasive and costly procedures,
such as surgery, potentially requiring a largerrioepment to represent a clinically meaningful
improvement. In this study, we chose an operationgbff of 15% to compare the proportions with
clinically important improvement§+% We found that at 2 years, more than half theepsgihad
improved 15%, regardless of the intervention. Timgding suggests that a variety of treatments
might be beneficial for patients with knee OA wsymptoms severe enough to consult with an
orthopedic surgeon. As expected, the proportigmatients who improved was the lowest for

written advice (57%), increased for supervised sorgical management (70% and 64%,
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respectively) and was the highest for patientsiveag TKR in addition to supervised non-surgical

management where 86% reported an improvementleéstt 15% at 2 years.

All treatment groupsncluding the written advice group, improved gratucom baseline to the
1-year follow-up. Although pain and functional liiaions were still present in all groups,
especially in patients who had not undergone TKR results confirmed the expected outcomes
after TKR, and we found the short-term non-surdicsgtments and written advice were still
effective after 2 years. The average improvements hon-surgical treatment and written advice
were sustained from 1 to 2 years, with only oneddulhree found eligible for surgery at baseline
opting for TKR during the 2-year follow-up periachmpared to 17% of patients found not eligible.
Our results are consistent with previous studiesatestrating larger long-term improvements from
a combined non-surgical treatment of exercise aludaion compared to usual cafeand

exercise and weight loss compared to either inteime alone* or usual caré®.

Comorbidities are common in patients with A" and therefore treatments potentially able to
modify risk factors for diabetes, cardiovasculaedise and other comorbidities, such as body
weight and intake of pain medication, may be peddkr. Our results were conflicting concerning
modification of risk factors. Those randomized tRThad a weight gain of 2.7 kg but only half the
risk of taking pain medication during the previausek compared to those randomized to
supervised non-surgical management alone. Whilednesurgical treatment group consequently
had approximately twice the risk of taking pain msatlon the previous week, their weight loss was

maintained with a 2.2 kg reduction at 2 years.

Shared-decision making processes should includelmtefits and harms from the potential
treatment options. We found that patients undeg®ikR had a higher risk of experiencing knee-

related serious adverse events compared to patiaatsg non-surgical management only (8 vs. 0
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events in the as-treated analysis), including foanipulation under anesthesia due to knee
stiffness, three deep venous thromboses requiritiggeagulant treatment and one deep infectfon
Importantly, the rate of serious adverse eventimstudy should be evaluated with caution due to
the small sample size. However, the finding sugpautrent treatment guidelines for knee OA,
including patients with symptoms severe enouglottsalt with an orthopedic surgeon, suggesting
a stepwise approach starting with patient educaérercise and weight loss if needed, progressing
to additional treatment such as analgesics anthffisargery if sufficient pain relief and functiona

improvement is not achievéd® to balance treatment effects and the potentigh&oms.

Strengths and limitations

As both trials had mean pain the previous week alé@®mm on a 100 mm visual analogue scale as
an exclusion criteria, our results cannot be gdizexto all patients seen by the orthopedic
surgeon. However, 42% of patients eligible for TiKRour trial reported pain higher than 60 mm
when asked about worst pain during the previousd#s at baseline. Furthermore, the mean
KOOS Pain subscale score in our trial of patieh¢sbée for TKR of 49 is comparable to a number
of previous clinical studies evaluating pain seyeprior to TKR***%°% Twelve percent of patients
eligible for TKR had mild radiographic OA sever{tg&L of 2), which is similar to previous

clinical cohorts of patients eligible for TKR denstrating that 9-12% of patients found eligible for
TKR have mild OA*®°1°2 Altogether, this suggests that our results cagderalized to the

majority of the knee OA population referred to agaon.

The majority of the pain relief in OA treatmentdies is attributable to placebo or contextual
factors and not the specific effects from the tremits giver?>>* Furthermore, invasive

procedures, such as TKR, have a stronger placébct géhan less invasive, such as pain medication
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and exercisé”. As such, our trials would have benefitted fromitiing groups receiving placebo
treatments, including sham surgery. A strengthusfsbudy is however that we included objective
tests of physical function, which are less pronplamebo effects than patient-reported outcomes,
that largely confirmed the primary between-grouglings. The analysis of weight change at 2
years only included patients with a body-mass inafe35 or higher at baseline, as they were the
only ones offered consultations with a dieticias.tAe randomization was not stratified on body-
mass index, this might affect the results on wegjtainge. Finally, since the non-surgical treatment
strategy included a multimodal treatment approadEntifying the effect from the individual
treatments is not possible. On the other handnillé-modal approach resembles current treatment
guidelines”® thereby increasing the applicability of our resut clinical practice, but more
controlled trials are recommended to investigatekvbf the individual interventions combined in

the non-surgical regimes provide the most benafitwahich do not.

CONCLUSIONS

TKR followed by supervised non-surgical treatmenéximal intervention) resulted in twice the
improvement in pain and function after 2 years carag@ with non-surgical treatment with the
option of TKR later (moderate intervention) in gatis with knee OA eligible for TKR. Applying

the same supervised non-surgical treatment (maelari@rvention) in patients with knee OA not
eligible for TKR resulted in a 60% greater improwrhthan written advice (minimal intervention).
Two out of three patients with moderate to seveeekOA eligible for TKR delayed surgery for at
least 2 years following non-surgical treatment. $itigns, surgeons and patients are encouraged to
discuss benefits and harms of both surgical andsaogical treatment options to optimize timing of

available treatment options to meet the prefereandsexpectations of the individual patient.
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FIGURE LEGENDS

Figure 1. Interventions in the two randomized controlledlgria

Figure 2. Flow of patientsin the randomized controlled trial of patientseligible (a) and not
eligible (b) for total knee replacement. TKR=Total knee replacement; K-L score= Kellgren-
Lawrence score; KOQSThe average score for the subscale scores foy pamptoms, activities
of daily living and quality of life from the Kneajury and Osteoarthritis Outcome Score,
VAS=Visual Analogue Scale.

Figure 3. Mean score from the primary outcome of the Kneerinpnd Osteoarthritis Outcome
Score (KOOg 0-100; worst to best scale) covering Pain, ogynptoms, Function in daily living
(ADL), and knee-related Quality of life (QOL)) aaseline and at 3, 6, 12 and 24 months follow-
ups for all four groups from the two randomizedtcolted trials. TKR: Total knee replacemeht.
Indicates differences in change from baseline tond#ths between the TKR followed by non-
surgical group and the non-surgical only group, lbetiveen the non-surgical group and the written
advice group, respectively. Data from 3, 6 and batis are from the primary repotts:

Figure 4. Mean time (sec) in the 20-meter walk test at basednd at 3, 6, 12 and 24 months
follow-ups for all four groups from the two randaed controlled trials. TKR: Total knee
replacement* Indicates differences in change from baselinedton®nths between the TKR
followed by non-surgical group and the non-surgardly group. The difference in change from
baseline to 24 months between the non-surgicalpgama the written advice group did not reach
statistical significance (p = 0.056). Data from63nd 12 months are from the primary rep&its.
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Table 1. Basdline characteristics for patients digible (n=100) and not eigible (n=100) for total kneereplacement (TKR) #

Baseline characteristics

Patients eligible for TKR

Patients not eligible TR

TKR followed by non-
surgical group

Non-surgical group

Non-surgical group

Written agvgroup

Women, n (%) 32 (64) 30 (60) 26 (52) 25 (50)
Age (years), mean (SD) 65.8 (8.7) 67.0 (8.7) 68.8)( 67.1(9.1)
Body Mass Index, mean (SD) 32.3(6.2) 32.0 (5.8) .635.6) 29.4 (5.2)
Bilateral knee pain, n (%) 18 (36) 17 (34) 18 (36) 21 (42)
Radiographic knee OA severity
(Kellgren-Lawrence), n (%)
Grade 1 0 (0) 0 (0) 7 (14) 11 (22)
Grade 2 7 (14) 5 (10) 13 (26) 15 (30)
Grade 3 21 (42) 21 (42) 13 (26) 10 (20)
Grade 4 22 (44) 24 (48) 17 (34) 14 (28)
KOOS scores
KOOS 47.4 (13.4) 48.5 (11.4) 48.9 (11.8) 53.2 (12.1)
Pain 48.6 (17.5) 49.5 (13.1) 51.6 (14.3) 53.6 (13.7)
Symptoms 54.0 (15.0) 58.3 (15.2) 54.6 (15.9) 59.5 (18.3)
ADL 55.0 (17.0) 53.5(14.2) 55.5(17.1) 60.4 (16.4)
Sport/Rec 18.0 (14.7) 16.7 (15.1) 24.5 (18.2) 23.0 (16.5)
QOL 32.3(15.3) 32.7 (13.3) 34.0 (12.4) 39.5 (14.5)
Time (s) from the Timed Up and Go test 9.4 (2.4) 8.6 (2.1) 7.8 (2.3) 8.1 (2.5)
Time (s) from the 20-meter walk test 13.4 (3.7) 12.2 (2.6) 10.9 (2.3) 11.0 (2.4)
Used pain medication in the last week, n (%) 33 (67 29 (58) 32 (64) 30 (60)

® Radiographic severity: Radiographic knee ostedtiglseverity on the Kellgren-Lawrence scale; KQOBe mean score of four out of five of the
Knee injury and Osteoarthritis Outcome Score subsavering Pain, Symptoms, Function in dailydiy{ADL) and Quality of life (QOL), with
scores ranging from 0 to 100 (worst to best sc8p@rt/Rec: Function in sport and recreation.
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Table 2. Outcomes at 2 yearsfor patients digible (n=100) and not eigible (n=100) for total knee replacement (TKR) #

Patientseligiblefor TKR

Patientsnot dligib

lefor TKR

Mean Improvement (95% ClI

Between-Group Difference i

'Mean Improvement (95% CI)

Between-Group Difference i

Outcome Mean Improvement (95% ClI Mean Improvement (95% CI
TKR followed N . Crude Adjusted . . , Crude Adjusted
by non- on-surgical Non-surgical Written advice
surgical group group group group

Primary outcome

KOOS 34.6(28.4to| 16.1(9.2to| 18.3(11.4| 18.3(11.3to| 18.5(13.0to 11.6 (5.9to 7.0(0.4t0 7.0(0.4t0
40.8) 23.0) to 25.3) 25.3) 24.0) 17.2) 13.5) 13.5)
Secondary outcomes
KOOS subscales
Pain 36.2 (28.8t0 18.9 (11.2to| 17.3(9.1to| 17.3(9.1to 20.0 (14.0to 142 (7.8to | 58(-1.8to | 5.8(-1.8to
43.7) 26.6) 25.5) 25.5) 26.0) 20.5) 13.5) 13.5)
Symptoms 29.0(23.3t0 12.8(5.6to| 16.3(9.0to| 16.3(9.0to 15.8 (9.1to 11.7(56to | 41(-3.1to| 4.1(3.1to
34.7) 20.0) 23.6) 23.6) 22.4) 17.7) 11.3) 11.4)
ADL 30.4(23.6to| 149(7.7to| 15.1(7.6to| 15.1(7.5t0 19.6 (13.5to 95(2.1to 10.1 (2.8to| 10.1(2.7to
37.2) 22.1) 22.6) 22.6) 25.7) 16.8) 17.5) 17.5)
Sport/Rec 39.2(31.9t0 20.3 (10.4 to| 18.1 (8.7to| 18.1 (8.7 to 13.8 (5.4 to 189 (11.4to| 51(-40to| 5.1(4.1to
46.5) 30.2) 27.5) 27.6) 22.2) 26.4) 14.3) 14.2)
QOL 42.3(340to| 17.8(9.8to| 24.1(15.7 | 24.1(156to| 188 (12.4+to 11.0(4.2to | 7.7(-0.1to | 7.7(-0.2to
50.6) 25.8) to 32.6) 32.6) 25.1) 17.8) 15.6) 15.6)

Timed Up-and- | -3.1(-3.8to-| -1.5(-2.1to| 1.5(0.7to | 1.5(0.7t02.3) -1.3(-1.8to-| -1.2(-1.6to-| 0.1(-0.7to | 0.1(-0.7 to

Go test (s) 2.3) -0.9) 2.3) 0.7) 0.7) 0.9) 0.9)

20-meter walk | -3.2(-4.1to-| -1.0(-1.7to| 2.2(1.2to | 2.2(1.2t03.2) -11(-16to-| -0.6(-1.4to | 0.5(-04to | 0.5(-0.4to

test (s) 2.3) -0.2) 3.2) 0.7) 0.1) 1.4) 1.4)

Weight (kg) 27(-29to | -22(-3.5t0| 4.8(22to| .8(22t07.5)| -1.1(-2.7t00.3) -1.6(-3.2tg-0.5(-1.0to | 0.5(-1.0to

8.2) -0.8) 7.5) 0.1) 1.9) 2.0)

® Total knee replacement (TKR): KO@I he mean score of four out of five of the Kngeriy and Osteoarthritis Outcome Score subscalesroay

Pain, Symptoms, Function in daily living (ADL) aQuuality of life (QOL), with scores ranging from @ 100 (worst to best scale); Sport/Rec: Funct

in sport and recreation. The results were adjustetime of follow-up (baseline, 3, 6, 12 and 24ntiws), site (Frederikshavn or Farsoe) and the
interaction between time of follow-up and treatmamn; Data for weight is presented only for pasenith a body-mass index of 25 or higher at

baseline (39 patients in the TKR followed by nongszal group, 43 patients in the non-surgical greligible for TKR, 42 patients in the non-surgicg

=

28

ion



| group not eligible for TKR and 37 in the writtervimk group).
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Table 3. Usage of pain medication at 2 years?

Outcome

Patients eligible for TKR

Patients not eligible iR

TKR followed by
non-surgical group

Non-surgical group

Non-surgical grou

p Usual caugr

Proportion of users

of pain medication

Baseline

0.67 (0.53 t0 0.79

0.60 (0.46 10 0.7

3).64@0.50 to 0.76)

0.60 (0.46t0 0.73

24 months

0.26 (0.15t0 0.41

0.49 (0.351t0 0.6

3).410.28 to 0.56)

0.52 (0.37 t0 0.67

Risk ratio for taking pain medication at 24 montesbaseline

Adjusted estimate

0.38 (0.22 to 0.64)

0.82 (0.57 to 1.17

) 0.65 (Qa16.93)

0.88 (0.65 to 1.19

Risk ratio for taking pain medication at 24 monitingson-surgical group vs. TKR followed by non-sweai
group and written advice group vs. non-surgicaligro

Adjusted estimate

1.91 (1.06 to 3.44)

1.28

(0.82.60)

®User of pain medication was defined as participaking pain medication of any kind on a regulari®as
during the previous week; the estimates were asfjustr site; the crude estimate was similar toatti@sted
estimate (data not shown).
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Table 4. Improvements of at least 15% and Number Needed to Treat (NNT) @

Outcome Patientseligiblefor TKR Patientsnot digiblefor TKR

Proportion Proportion NNTB (95% CI) Proportion Proportion NNTB (95% CI)

improving at least | improving at least improving at least | improving at least

15% in TKR 15% in non- 15% in non- 15% in written

followed by non- | surgical group surgical group advice group (95%

surgical group (95% CI) (95% CI) CI)

(95% CI)
KOOS, from | 0.86 (0.72t00.94)| 0.64 (0.491t00.76) 4.5 (2.329®) 0.70 (0.551t0 0.81)] 0.57(0.42t00.71) (8INTB 3.1 tow
baseline to 2 to NNTH 13.2)
years

Mean change

in KOOS subscales score

Pain 0.84 (0.69t0 0.92 0.70 (0.551t0 0.82y.4 (NNTB 3.3too | 0.67 (0.52t0 0.80) | 0.60 (0.441t00.73) 12.7 (NNIBto
to NNTH 27.8) o to NNTH 8.2)
0.79 (0.641t00.89)| 0.55(0.41t00.69) 4.2 (2.498) 0.65 (0.50t0 0.78)] 0.52(0.37t00.67) (RBTB 3.0 towo
Symptoms to NNTH 13.2)
ADL 0.81 (0.671t00.91)| 0.64 (0.491t00.76)5.7 (NNTB 2.8 too | 0.63 (0.48t00.76) | 0.50(0.35t00.65) 7.7 (NNTB®x
to NNTH 230.4) to NNTH 13.3)
Sport/Rec;  0.93 (0.80 to 0.98 0.66 (0.50.%8) | 3.7 (2.3t08.7) 0.63(0.481t00.76) 0.861000.94) | -4.4 (-19.4 to -2.5)
QOL 0.88 (0.74t00.95) 0.66 (0.51t00.78) .5 @.6t0 17.2) 0.76 (0.61t0 0.86 0.67 (0.50.0) | 10.6 (NNTB 3.5t0

o to NNTH 10.6)

® KOOS;: The mean score of four out of five of the Kngeiip and Osteoarthritis Outcome Score subscalesramy Pain, Symptoms, Function in

daily living (ADL) and Quality of life (QOL), witrscores ranging from O to 100 (worst to best sc&8pyirt/Rec: Function in sport and recreation; N

was estimated using the formula 1/(IER - CER), MR being the event rate (proportion of respondezs patients improving at least 15%) in the
TKR followed by non-surgical group/the non-surgigedup and CER the event rate in the non-surgical/written advice group, with 95% Cls
derived from the reciprocal transformation of tHe for the difference in proportior? 38 ClIs that include both positive and negative valcen be
difficult to interpret. To address this, NNTB (NNBenefit) and NNTH (NNT Harms) were used, if the 98%included both positive and negative

NT

31



32

‘ values (e.g. a 95% CI going from 4 to -9 would B¢ 4 toco to NNTH 9).
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Assessed

for eligibility in trial of patients eligible for TKR (n=1475)

[ Enrollment ]

Mot eligible (n= 1348)
Found not eligible for TKR (n=544)
OA not severe enough, K-L score < 2 (n=197)
Needed bilateral knee replacement (n=50)
Previous same side knee replacement (n=49)
Rheumatoid Arthritis (n=30)
VAS = 60mm out of 100 mm (n=117)
Unable to come to the treatment site (n=145)
Not able to participate in the intervention (n=180)
Other reasons (n=36)

Eligible

for inclusion (n=127)

¥

Did not want to undergo TKR (n=12)
Did not want to undergo non-surgical treatment (n=7)
Unwilling to be randomized (n=8)

Randomized (n=100)

¥ [
=

Allocation

4

)

Allocated to TKR followed by non-surgical treatment (n=50)

Did not undergo TKR during follow-up (n=1)
Underwent TKR (n=49)

Allocated to non-surgical treatment (n=50)
Underwent TKR during follow-up (n=16)
Did not undergo TKR during follow-up (n=34)

v (
8

Follow-Up

A J

J

Aftended 24-month follow-up (n=43)
Did not attend (n=7)
Mo longer interested (n=3)
Personal or health issues (n=1)
Had died (n=3)

Aftended 24-month follow-up (n=47)
Did not attend (n=3)

Mo longer interested (n=1)
Cancelled and not possible to reach (n=1)
Had died (n=1)

¥ (
L&

Analysis

r

|

Included in the intention-fo-treat analysis (n=50) ‘

‘ Included in the intention-to-freat analysis (n=50)
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Assessed for eligibility in trial of patients not eligible for TKR (n=654)

[ Enrollment J

Excluded {n= 553)
Eligible for TKR (n=192)
K-L score <= 1 (n=87)
Aged < 18 years (n=26)
KOOSs = 75 (n=22)

h 4

Previous same side knee replacement (n=44)
Rheumatoid Arthritis (n=11)

VAS = 60mm out of 100 mm {n=12)

Unable to comply with study protocol (n=159)

Eligible for inclusion (n=101)

Unwilling to be randomised (n=1)

h 4

A J

Randomized (n=100)

k4 (
L

Allocation

W ¥
J

Allocated to non-surgical treatment (n=50)
Received the allocated treatment (n=48)
Did not want the treatment anyway (n=2)
Underwent TKR during follow-up (7)

Allocated to written advice (n=50)

Received the allocated treatment (n=50})
Underwent TKR during follow-up (n=10)

¥

u E—

Follow-Up

1

J

Attended 24-month follow-up (n=48)
Did not attend {n=4)
Mo longer interested (n=1)
Cancelled and not possible to reach (n=2)
Had died (n=1)

Aftended 24-month follow-up (n=42)

Did not attend (n=8)
Mo longer interested (n=>5)
Cancelled and not possible to reach (n=1)
Had moved to another country (n=1)
Had died (n=1)

" |

Analysis

] h 4
J

Included in the intention-to-treat analysis (n=50)

Included in the intention-to-treat analysis (n=50)
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