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Purpose of the assessment report

The purpose of this External Assessment Group (EAG) report is to review and
critically evaluate the company’s clinical and economic evidence presented in the
submission to support their case for adoption in the NHS. The report may also
include additional analysis of the submitted evidence or new clinical and/or economic
evidence. NICE has commissioned this work and provided the template for the
report. The report forms part of the papers considered by the Medical Technologies
Advisory Committee when it is making decisions about the guidance.

Declared interests of the authors

Description of any declared interests with related companies, and the matter under
consideration. See NICE’s Policy on managing interests for board members and

employees.

None

Acknowledgements
Cedar wish to thank the following clinical experts for their contribution to the

development of this report:

Mr. Alistair Shaw — Clinic Director and Chartered Physiotherapist — ICE Integrated

Clinical Excellence Limited

Prof Adewale Adebajo MBE — Consultant Rheumatologist — Barnsley Hospital NHS

Foundation Trust
Prof Toby Smith — Associate Professor in Physiotherapy — University of East Anglia

Ms. Robyn Hickey — First Contact Physiotherapist / Apos Certified Senior
Physiotherapist — Circle Integrated Care

Ms. Sue Field — Patient Expert

Copyright belongs to Cedar Health Technology Research Centre, Cardiff and Vale
University Health Board

Responsibility for report

The views expressed in this report are those of the authors and not those of NICE.
Any errors are the responsibility of the authors.

External Assessment Centre report: AposHealth for osteoarthritis of the knee
Date: September 2022 4 of 131


https://www.nice.org.uk/Media/Default/About/Who-we-are/Policies-and-procedures/declaring-and-managing-interests-board-and-employees.pdf
https://www.nice.org.uk/Media/Default/About/Who-we-are/Policies-and-procedures/declaring-and-managing-interests-board-and-employees.pdf

Any ‘commercial in confidence’ information in the submission document should be

underlined and highlighted in turquoise.

Any ‘academic in confidence’ information in the submission document should be

underlined and highlighted in yellow.

External Assessment Centre report: AposHealth for osteoarthritis of the knee
Date: September 2022 50f 131



Contents

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE ..........ccccovvveeee... 3
Medical technologies guIidanCe ..............ccooeviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 3
MTGS570 AposHealth for osteoarthritis (OA) of the knee .........cccoooeeiiiiiiiciiiiiin, 3
External Assessment GroUp FEPOIT .......ii e e e i e e e e e eeeeees 3
EXECULIVE SUMMAIY ...t e e e e e eaaaas 8
S B 7= o7 =T o T o] o] o] (= o R 10
2 Overview of the technOolOgY ........cooiiiiiiiiii e 11
3 CliNiCal CONEXL ... .. e 11
4 Clinical evidence SeleCtion ...........coooiiiiiii i 17
4.1 Evidence search strategy and study selection ............cccccccvviiiiiiiiiiiiiiinnnn. 17
4.2 Included and excluded StUdIeS..........ccooiiiiiiiiiiiiii e 19
5  Clinical @VIAENCE FEVIEW ........iiii ettt e e e e e e e e eennnnnes 35
5.1 Overview of methodologies of all included studies.............ccccoeeeeiiiiiininnnnnnn. 35
5.2 Critical appraisal of studies and review of company’s critical appraisal ...... 36
5.3 Results from the evidence base..........cccooeeeiiiii 38
531 Gait ANalYSiS....ccooiiiiiiee 38
5.3.2 Pain, function, and StiffNeSS .......couvieeieeee e 40
5.3.3 Quality of Life and Patient Satisfaction ..............cccccrriiiiiiii, 47
5.3.4 Surgery Avoidance orDelay ..........ccooooiiiiiiiiiiiiii e, 51
5.3.5 Reduction in the use of standard care or conventional therapies ............ 52
B AAVEISE BVENIS ... 53
7  Evidence synthesis and meta-analysis ............ccccooiiiiiiiiiiiie 53
8 Interpretation of the clinical evidencCe ............coooovmiiiiiiiiiiiie e, 53
8.1 Integrationintothe NHS ... 54
8.2 Ongoing and unpublished studies.............coovvmiiiiiiiiiiie e, 57
LS I =T oTo] g To] g 1 [o oYY/ To =1 o o7 NS 59
9.1 Published economic eVidencCe............cccooiiiiiiiiiiiiiiee e 59
9.2 Company de NOVO COSt @aNalySiS.........cooveeeiiiiiiiii 59
9.21 Economic model StrUCIUIE ............oiiiii i 59
9.2.2 Economic model parameters ........coooeeeiiiiiiiiiiiie e 62
9.2.3  Sensitivity @nalySiS.......cccoeiiiiiiiiiiii e 79
9.3 Results from the economic modelling ..., 81
9.3.1  Base@ CaASE MESUIS. ... 81
9.3.2 Sensitivity analysis results ... 84
9.3.3  Additional reSUIS.........iieei e 85
9.4 The EAG’s interpretation of the economic evidence ..........cc...ccccoeveeeeninnnnn. 87
10 (@70 o 11 ] o] o < 90
10.1  Conclusions from the clinical evidence ..........ccccccevviiiiiiiiiiiie e, 90
10.2  Conclusions from the economic evidence..........ccccccvvvvevviiiiiiiiiiiiieeeeeneee. 91
11 Summary of the combined clinical and economic sections.............ccccevvvuennn. 92
12 Implications fOr reSEarCh ..........coooeiiiiiiiic e, 92
13 REFEIENCES ... 95
14 Y o] o 1= g T [T = USRI 99
Appendix A: Clinical and economic evidence identification .............ccccccceeeeeee. 99
Appendix B: Critical APPraiSalS...........uuuuuuueeuuiiiiiiiiiiiiiiiiiiieeiiieeeniennnneeenneennnnnennees 110
Appendix C Summary of Studies used to provide costs for economic model...... 126
Appendix D Ranges used for sensitivity analysis ...........ccccccccciiiiiiiiiiiiiininnnnnns 129
Appendix E: Description of EAG changes, with cell reference and impact on 5 year
LSS0 RPN 130

External Assessment Centre report: AposHealth for osteoarthritis of the knee
Date: September 2022 6 of 131



Abbreviations

Term Definition

ALF Aggregated Locomotor Function
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MHRA Medicines & Healthcare products Regulatory Agency
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NHS National Health Service

NICE National Institute for Health and Care Excellence
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NICE MTG NICE medical technology guidance

NICE QS NICE quality standard

OA Osteoarthritis

PFJOA Patellofemoral Joint Osteoarthritis

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-
Analyses

QUORUM Quality of Reporting of Meta-analyses

RCT Randomised controlled trial

SD Standard deviation

TKR Total Knee Replacement
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WOMAC Western Ontario and McMaster Osteoarthritis Index
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Executive summary

AposHealth (previously AposTherapy) is a non-invasive device worn on the foot to
adjust the gait of the user to improve symptoms of knee osteoarthritis (OA), a
condition that results in joints becoming stiff and painful. It is proposed as an addition
to non-surgical standard care, or as an alternative. The comparators included
alternative devices such as supports, splints and braces or intra-articular

corticosteroid injections.

Clinical evidence primarily from low quality non-comparative, observational studies
indicates that users of AposHealth experience improvements in symptoms of knee
OA including pain, function and stiffness. Quality of life outcomes also show
improvements and both clinical and patient experts supported these findings from
their own experience. Two comparative studies, one high quality randomised trial
and one prospective comparative study, did report improvements with AposHealth

however both studies compared with a sham device rather than standard care.

There is a lack of evidence comparing AposHealth to non-surgical standard care
treatment options such as manual therapy, walking aids, and intra-articular
corticosteroid injections and their respective impacts on pain and function.
Additionally, there is a lack of evidence relating to the outcome of TKR surgery delay
or avoidance and in general there is a lack of long-term follow-up data (beyond 2
years). This is a key gap in the evidence and has a particular impact on the

economic assessment.

There are no published economic evaluations of AposHealth. The company
submitted a Markov decision model comparing standard care to standard care with
AposHealth. An NHS perspective was used, with a 3.5% discount rate, 1-month
cycles and results reported at a 2, 5 and 10-year time horizons. Both the company’s
submitted model and the EAG base case are cost saving for AposHealth at 5 years,
and the company’s 10-year model is also cost saving, by £246. The EAG base case
becomes cost incurring at 10 years by £46, and this increases as the model is
extended to 20 years. This result should be treated with caution as the existing
evidence for delay to surgery is only over 2 years, and the model may not include all

costs that could be considered over a longer duration.
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The early cost savings were due to modelled delays in TKR surgery, with far fewer
procedures for patients in the AposHealth arm. Over a longer time horizon, patients
in the AposHealth arm continued to move to TKR surgery and the difference in the

total number of procedures performed for each arm of the model was decreased.

A number of potential subgroups were identified as being likely to benefit from use of
AposHealth including people who cannot have surgery and people who do not want
to have surgery. Clinical experts indicated that a proportion of people with knee OA
wish to avoid surgery and this was supported by the patient expert, however

currently the clinical evidence does not inform outcomes for specific subgroups.

Currently, areas of greatest uncertainty that would benefit from further research
include avoidance/delay in surgery, long term follow-up and the need to identify
subgroups most likely to benefit from AposHealth. These uncertainties should be
balanced against the observed improvements in symptom management and impact
of patient quality of life, as well as the fact that there is a proportion of people who
would prefer to avoid surgery, findings which were supported by both clinical experts

and a patient expert.
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1 Decision problem

The scope included adults over the age of 16 years with knee osteoarthritis (OA) that
have not sufficiently benefited from non-surgical standard care treatment options
such as education and advice, exercise and manual therapy, weight loss (for people

who are overweight) and pain relief (oral, topical or transdermal).

AposHealth is proposed as an addition to non-surgical standard care or as an
alternative and the comparators included alternative devices such as supports,

splints and braces or intra-articular corticosteroid injections.

The company has not proposed any variation to the scope, however it has added
further clarification to the subgroups to be considered (Table 1). The scope identifies

two specific population sub-groups of interest:

¢ People for whom total knee replacement is recommended

¢ People who do not want or cannot have surgical intervention.

The company has further defined the subgroups to note that consideration should be
given to people with unicompartmental OA, patellofemoral joint osteoarthritis
(PFJOA), people who have not responded sufficiently to previous treatments but who
may not be at surgical threshold, people who may benefit from delayed surgery and
people for whom surgery is the only remaining option. The EAG agrees that this
additional information does not represent a variation to the scope (Table 1). Where
possible, the EAG will report the clinical evidence according to the groups identified

by the company.

Table 1: Variation to Scope
Decision Proposed variation in company submission EAG comment

problem

Subgroups e People for whom e Unicompartmental OA The EAG agrees that
total knee o Patellofemoral Joint Osteoarthritis this information provided
replacement is (PFJOA) by the company is for
recommended clarification purposes

. Any_o_ne who has npt responded only and does not
sufficiently to. previous tregtments (may represent a variation to
e People who do not not necessarily be at surgical threshold the scope.
want or cannot have yet), or

surgical intervention | People for whom there is benefit in

delaying surgery

e People for whom surgery is the only
remaining choice.
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2 Overview of the technology

AposHealth (previously AposTherapy) is a non-invasive device worn on the
foot to adjust the gait of the user to improve symptoms of knee OA, a

condition that results in joints becoming stiff and painful.

The device consists of a pair of shoes with two pods attached to the
underside of each shoe with screws. The two pods (pertupods) are positioned
on the heel and the forefoot of the shoe and are available in various sizes and
levels of hardness which facilitate personalisation of the device. Positioning of
the pertupods is performed by trained healthcare professionals and can be
aided by gait analysis software and/or hardware. AposHealth is a Class | CE

marked device.

The company claims that the device works to reduce pain by adjusting the
gait of the user to redistribute pressure placed on the knee during movement.
It is also claimed that the device re-educates the muscles in the knee to
correct abnormal gait, resulting in an improvement in symptoms even when

the user is not wearing the device.

The AposHealth 4-step treatment plan takes place over the course of 1 year

and consists of an initial patient assessment, personalisation of the device, at-
home treatment and ongoing monitoring. The at-home treatment step involves
the user wearing the device for short periods of time during daily activities, for

a total of up to 60 minutes per day.

AposHealth is not recommended for use for people with balance issues,
people who require walking aids and people with especially severe

osteoporosis.

3 Clinical context

Osteoarthritis is a condition that can affect any joint in the body and is

particularly common in weight-bearing joints such as the knees.
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Knee OA occurs as a result of damage to the cartilage in the joint which
subsequently undergoes changes as the body attempts to repair the damage.
In the UK, knee OA is the most common form of osteoarthritis. It is estimated
that 18% of the population aged over 45 years have sought treatment for knee
OA (NICE Clinical Knowledge Summary of Osteoarthritis).

Current treatment options depend on the severity of symptoms and patient
characteristics. They include pharmacological and non-pharmacological
treatments. Referral for joint surgery may be offered if management through

pharmacological and/or non-pharmacological treatment options is insufficient.

Non-pharmacological:

e Weight loss

¢ Therapeutic exercise

¢ Devices e.g. walking aids

¢ Physiotherapy (manual therapy)
Pharmacological:

¢ Analgesics (oral, topical)

e Intra-articular corticosteroid injections

The company has positioned AposHealth as a treatment option for people
who do not respond to non-surgical treatment.

The EAG identified a number of potentially relevant guidelines including NICE
guidance and a NICE-accredited commissioning guide published by the Royal

College of Surgeons:

¢ NG 193: Chronic pain (primary and secondary) in over 16s: assessment of
all chronic pain and management of chronic primary pain (2021)

¢ NG157: Joint replacement (primary): hip, knee and shoulder (2020)

e |[IPG637: Platelet-rich plasma injections for knee osteoarthritis (2019)

e CG177: Osteoarthritis: care and management (2014) (currently being
updated, publication expected October 2022).

e RCS: Painful Osteoarthritis of the Knee (2017)
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Of the identified guidelines, NICE clinical guideline (CG177) which is currently
being updated (GID-NG10127) and the RCS guidelines are the most directly
relevant. RCS guidance recommends that most people can be managed in
primary care by following NICE CG177 for the management of OA. Referral
for surgery should be considered for people that are refractory, that is, non-
responders, for up to 3 months of non-surgical treatment. RCS guidance

again recommends following NICE guidance (CG177) for people referred for

surgery.

Table 2 outlines some of the key recommendations from the relevant
published guidance. It should be noted that the NICE guideline is for the
management of all osteoarthritis and is not specifically for management of
knee OA. Of particular relevance to this topic, the draft recommendations
include a recommendation to consider walking aids (such as walking sticks)
for people with lower limb osteoarthritis. The recommendations on non-
pharmacological care also state that insoles, braces, tape, splints or supports
should not routinely be offered to people with osteoarthritis. This is due to a
lack of evidence for efficacy of devices, with little data available to guide
healthcare professionals on which people would benefit most from these aids.
The draft guidelines include a recommendation for research on such devices.
The draft guidelines states that other non-pharmacological therapies,
including therapeutic exercise, should routinely be offered.

Although the draft guideline included evidence relating to AposHealth, this
was limited to Reichenbach (2020), the guideline was reviewed before
publication of Drew (2022) and Greene (Unpublished).

The British Orthopaedic Association (BOA) Getting It Right First Time (GIRFT)

programme has been designed to improve the quality of care in the NHS

through reduction of unnecessary variation. The GIRFT total knee

replacement pathway outlines a pathway from first presentation in primary

care to surgery and beyond to discharge and follow-up. In line with RCS
guidelines, the GIRFT pathway includes conservative management with

review and referral for surgery if still symptomatic at 3 months. The GIRFT
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also incorporates the relevant NICE clinical guidance at each stage of the
pathway.

Clinical experts reported that while people would be referred for surgery when
treatment refractory, there is no clearly defined time limit for this and the 3-
month time specified in the RCS guidance should be interpreted in line with

people’s symptoms and need.

Table 2: Potentially relevant guideline recommendations related to
management of knee OA

GID-NG10127 (updating Please note that these guidelines are a draft and may change. Final

NICE CG177) updated recommendations will be published on 19t October 2022 at
which point the Assessment Report will be updated to reflect any
changes.

¢ When giving information to people with osteoarthritis, their families
and carers, tailor it to their individual needs (such as language and
culture), ensure it is in an accessible format and follow the
recommendations on:

- enabling patients to actively participate in their care in
NICE's guideline on patient experience in adult NHS
services. [2012, amended 2021]

- putting shared decision making into practice in NICE's
guideline on shared decision making. [2021]

- delivering an approach to care that takes account of
multimorbidity in NICE's guideline on multimorbidity.
[2016]

o Explain to people with osteoarthritis that:

- the core treatments for the condition are therapeutic
exercise and weight loss (if appropriate), along with
information and support.

Non-Pharmacological management
e Therapeutic exercise
- Offer tailored therapeutic exercise to all people with

osteoarthritis (for example, local muscle strengthening,
general aerobic fitness).

o Weight loss

- Guidance and information on weight management,
including recommended interventions to support weight
loss, see NICE’s webpage on obesity.

e Manual therapy
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Guideline ' Recommendations

- If discussing manual therapy, explain to people with
osteoarthritis that there is not enough evidence to support
its use alone for managing osteoarthritis.

e Devices

- Consider walking aids (such as walking sticks) for people
with lower limb osteoarthritis.

® Do not routinely offer insoles, braces, tape, splints or supports to
people with osteoarthritis.

Research recommendation

Which biomechanical interventions (such as footwear, insoles, braces
and splints) are most beneficial in the management of osteoarthritis, and
in which subgroups of people with osteoarthritis do they have the
greatest benefit?

Pharmacological management
e Topical, oral, and transdermal medicines

- Use them alongside non-pharmacological treatments and
to support therapeutic exercise.

- Offer a topical non-steroidal anti-inflammatory drug
(NSAID).

- If topical medicines are ineffective or unsuitable, consider
an oral NSAID.

- Do not routinely offer weak opioids unless for short-term
pain relief.

- Do not routinely offer strong opioids.
- Do not routinely offer paracetamol and glucosamine.

¢ Intra-articular injections

e Consider intra-articular corticosteroid injections when other
pharmacological treatments are ineffective or unsuitable. Explain to
the person that these will only provide short-term relief.

Follow-up and Review

¢ Consider patient-initiated follow-up for most people with
osteoarthritis.

e Consider planned follow-up for people with osteoarthritis when
their individual needs and preferences suggest that this is
necessary, taking into account:

- treatments or interventions that need monitoring
- their ability to seek help for themselves
- their occupation and activities

- the severity of their symptoms or functional limitations.
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Guideline ' Recommendations

e People with multiple long-term conditions are likely to benefit from
a tailored approach in line with NICE’s guideline on multimorbidity.

e Advise people with osteoarthritis to seek follow-up if planned
management is not working within an agreed follow-up time or
they are having difficulties with the agreed approaches.

Referral for joint replacement

o Consider referring people with hip, knee or shoulder osteoarthritis
for joint replacement if:

- their joint symptoms (such as pain, stiffness and reduced
function) are
- substantially impacting their quality of life and

- non-surgical management (for example, therapeutic
exercise, weight loss, pain relief) is ineffective or
unsuitable.

e Use clinical assessment when deciding to refer someone for joint
replacement, instead of systems that numerically score severity of
disease.

e Do not exclude people with osteoarthritis from referral for joint
replacement because of:

- age
- sex

- smoking

- comorbidities

- overweight or obesity, based on measurements such as
BMI.

If discussing referral for joint replacement, explain to the person being
referred that the risks of joint replacement can vary depending on BMI.

Special considerations, including issues related to equality

AposHealth is intended for people with knee OA. The technology is
contraindicated in people who have severe imbalance or vertigo issues. The
technology is also not suitable for people considered at high risk of falls or
those with severe osteoporosis. The technology should be worn for at least an
hour a day so may not be suitable for people with very limited mobility or
those who use walking aids to get around at home, depending on clinical
judgment. Osteoarthritis is more common in people who are older, in women
and in people with obesity. The company reported that one meta-analysis
conducted in North America found that pain severity and disability is higher for
people with an African family background compared with people with a
European family background (Vaughn 2019). Age, sex, disability and race are

protected characteristics under the Equalities Act.
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4 Clinical evidence selection

4.1 Evidence search strategy and study selection
The company submission did not include a search strategy. The company

stated that they tracked all peer-reviewed research, but did not provide
information on how tracking was conducted. The company identified a total of
48 studies. Following exclusion of 24 studies, the company submission
included 17 published studies and 7 ongoing studies, totaling 24 studies. No

details on decisions for exclusion were reported.

The EAG conducted their own literature searches to ensure that all relevant
evidence had been identified. The EAG literature searches identified a total of
367 records. Two studies (Drew 2022 and Herman 2018) included in the
company submission were not picked up through EAG searches and added to
the database. The company also provided an additional manuscript which has
been accepted for publication in the Journal of Orthopaedic Experience and
Innovation (Greene, Unpublished), giving a total of 370 records. Details of the

EAG searches are provided in Appendix A.

Two EAG researchers screened the 370 records by title and abstract in
accordance with the scope. Of these, 310 were excluded as they did not meet
the scope, leaving 60 records for screening against the criteria of the decision
problem. Nine of these were trial database records. The remaining 51
publications were retrieved and reviewed by two EAG researchers, and
disagreements on inclusion and exclusion were discussed until a consensus
was reached. Twenty-two publications were excluded, leaving 29 publications
for inclusion. Of these publications, 14 were full-texts, 1 was an unpublished
manuscript, 9 were abstracts associated with the included full-texts, and 5
were additional abstracts. Three of the 9 trial database records were National
Clinical Trial (NCT) records with associated full-text publications and are
discussed in the clinical evidence section. One trial database record was
identified as a duplicate and was excluded. The remaining 5 trial database

records are discussed in section 8.2.
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Table 3 Full text publications included and excluded by company and the EAG
Included in  Included in EAG

Publication Company Assessment EAG Comment
Submission Report

Randomised controlled trial
Reichenbach 2020 v 4 comparing AposHealth vs. sham
device.

Prospective controlled study
Bar-Ziv 2010 4 v comparing AposHealth vs. sham
device.

Two-year follow-up results for Bar-
Ziv 2010.

Prospective cohort study of
AposHealth.

Retrospective study of AposHealth
users with a cohort undergoing
TKR as a control but no
comparisons made.

Retrospective cohort study of
AposHealth.

Retrospective cohort study of
AposHealth.

AposHealth for patients diagnosed
Elbaz 2013 v X with large complex medial meniscal
tear, outside scope of MTG.
Prospective cohort study of
AposHealth.

Prospective cohort study of
AposHealth.

Prospective cohort study of
AposHealth.

AposHealth for patients diagnosed
with anterior knee pain with no
diagnosis of knee OA and so is
outside scope of MTG.
Retrospective cohort study of
AposHealth.

Retrospective cohort study of
AposHealth.

Retrospective cohort study of
AposHealth.

Retrospective cohort study of
AposHealth.

Unpublished at the time of EAG
literature search, provided by
company. Retrospective cohort
study of AposHealth.

Bar-Ziv 2013 v v

Debbi 2015 v v

Drew 2022 v v

Drexler 2012 v v

Elbaz 2010 v v

Elbaz 2014 v v

Goryachev 2011 v v

Haim 2012 v v

Haim 2013 v X

Herman 2018 v v

Lador 2013 v v

Lubovsky 2017 v v

Miles 2020 v v

Greene Unpublished 4 v
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4.2 Included and excluded studies
There were 14 studies (Bar-Ziv 2010 and Bar-Ziv 2013, Debbi 2015, Drew

2022, Drexler 2012, Elbaz 2014, Elbaz 2010, Goryachev 2011, Greene
Unpublished, Haim 2012, Herman 2018, Lador 2013, Lubovsky 2017, Miles
2020, and Reichenbach 2020) included. Nine abstracts (Bar-Ziv 2009, Bar-Ziv
2013, Elbaz 2015, Goryachev 2012, Haim 2011, Lador 2011, Miles 2022, Mor
2014, and Reichenbach 2018) related to 13 studies were identified. An
additional 5 abstracts (Elbaz 2012, Elbaz 2009, Hagen 2018, Van Ginckel

2021 and Veeramachaneni 2016) were included in the evidence base.

Of the 17 studies included in the company submission, the EAG excluded 2
because the populations were not relevant to the decision problem (Elbaz
2013 and Haim 2013) (Table 3). The company did not include any published

abstracts.

The EAG has included evidence from a total of 29 publications (14 full-text
publications, 1 unpublished manuscript, and 14 abstracts) covering a total of

19 unique studies.

A full study flow diagram outlining the number of studies identified by the EAG
and excluded at each stage can be found in Appendix A.

A summary of the included studies (Table 4) and additional abstracts (Table
5) is presented below. It should be noted that the traffic light system used in
table 4 relates only to whether the study can be considered applicable to the
decision problem as outlined in the scope. While it briefly highlights some of
the potential limitations and areas for concern it is not a quality appraisal.

Critical appraisal of all the included studies is reported in section 5 and

Appendix B.
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Table 4: Studies selected by the EAG as the evidence base

Study name and

location

Bar-Ziv (2010)

Location: Israel

Study dates:
December 2005 —
February 2006

Design and
intervention(s)

Design: Pseudo-
randomised sham-
controlled trial.

Intervention: AposHealth
used daily for eight weeks.

Control: Sham device
identical in appearance to
the intervention, minus the
biomechanical elements.
Daily use for eight weeks.
Patients could use any
other medical or physical
therapy.

GREEN

Participants and setting

Active group (n=31)

¢ 8 male, 23 female

e Average age: 64 £ 8.1 years
o K&L grade 2: 3 (10%)

o K&L grade 3: 11 (36%)

o K&L grade 4: 17 (55%)

e BMI: 30.03 £ 4.3

Control group (n=26)

e 7 male, 19 female

¢ Average age: 66 + 7.8
o K&L grade 2: 7 (27%)

o K&L grade 3: 5 (19%)

o K&L grade 4: 14 (54%)
e BMI: 29.7 £ 3.79

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

No statistically significant difference
between groups at baseline.

Setting: Orthopaedic department at

an Israeli hospital.
GREEN

External Assessment Centre report: AposHealth for osteoarthritis of the knee
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Follow ups at 4 and 8 weeks

after the start of treatment.
WOMAC

ALF

SF-36 health survey

KSS

Statistically significant
difference in all outcomes
between groups at 8 week
follow up.

GREEN

20 of 131

Partially meets the scope.
AposHealth is being compared
against a sham device rather than
standard care. There was no
randomisation, patients were
assigned based on when they
were able to attend the clinic.
There is no mention of any other
care patients might be receiving.

Only 8 weeks of treatment.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.


https://pubmed.ncbi.nlm.nih.gov/20698991/

Study name and

location

Bar-Ziv (2013)

Location: Israel

Study dates: Not
reported

Bar-Ziv (2009) —
related abstract

Bar-Ziv (2013) —
related abstract

Design and
intervention(s)

Design: 2 year follow-up of
pseudo-randomised sham-
controlled trial (Bar-Ziv
2010).

Intervention: AposHealth
use daily for 12 weeks.

Control: Sham device
identical in appearance to
the intervention, minus the
biomechanical elements.
Daily use for 12 weeks.

GREEN

Participants and setting

Active group (n=40)

e 75% female

o Average age: 64.1 £ 7.5 years
o K&L grade 2: 17.5%

o K&L grade 3: 25%

o K&L grade 4: 57.5%

Control group (n=16)

* 69% female

e Average age: 69 * 8.6 years
o K&L grade 2: 18.8%

o K&L grade 3: 31.2%

o K&L grade 4: 50%

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

No statistically significant difference
between groups at baseline.

Setting: Orthopaedic department at

an Israeli hospital.
GREEN

External Assessment Centre report: AposHealth for osteoarthritis of the knee
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Follow up at 6,12, and 24
months from the start of
treatment for the active
group. For the control group
it was only at 24 months.

WOMAC
ALF
SF-36
KSS

Statistically significant
difference in all outcomes at
the 24 month follow up.

GREEN

21 of 131

Partially meets scope. Treatment
is with AposHealth, but it is
compared against a sham device
rather than standard care.
However, patients could use
standard care available to them.
Although this was not controlled
for, nor reported.

There was no blinding or
randomisation in this phase of the
trial, in contrast to the initial 8
week trial period (Bar-Ziv 2010).
Additionally, participants
underwent unspecified crossover
between trial arms during the 2
year follow-up period.

The follow up schedules for each
group were different.

Study demonstrated that
AposHealth improves function and
pain in knee OA patients two
years after treatment.


https://pubmed.ncbi.nlm.nih.gov/23533753/

Study name and | Design and Participants and setting

location intervention(s)
Debbi (2015) Design: Prospective e 25 female patients Follow up at 3 and 9 months = Partially meets scope. Treatment
Location: Israel single-arm cohort study . Av_eraqe age: 62 + 7 years after the start of treatment. fovr\rl]ltr;ﬁe%oasH;ﬁISt?égu:r:;cr:s not
Study dates: Not | 'Mtervention: AposHealth * Height: 159 + 5.65 Gait analysis P 9 ything.
y ) use daily for 9 months. o Weight: 77.27 + 9.99kg No control arm or randomisation.
reported o K&L:3+0.9 WOMAC
Control: N/A Only female patients.
Patients diagnosed with SF-36 o
symptomatic bilateral medial Statistically significant StUd¥ deTOPfStrte'lteS stahs}flcally
compartment knee OA. ; - significant effectiveness o
F) ) g?]grcs)\ﬁgnse?&gewtotmp‘sg AposHealth in reducing pain,
Setting: Orthopaedic department at . P improving functioning and quality
an Israeli hospital. relating to mental health) of life in knee OA
scores, and gait pattern '
GREEN scores after 9 months.
GREEN
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https://pubmed.ncbi.nlm.nih.gov/25377767/

Study name and

location

Drew (2022)
Location: USA
Study dates:

March 2018 —
March 2019

Design and
intervention(s)

Design: Retrospective
case series
Intervention: AposHealth

Control: Surgery (at
baseline only)

Participants and setting

o 237 patients

® 35% female / 65% male

e Average age: 68.7 £ 9.2 years
Patients with end-stage knee OA.
Setting: Clinics in the USA
GREEN
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Follow up at 3, 6 and 12
months after the start of
treatment.

TKR surgery avoidance
Gait analysis

WOMAC

SF-36

Statistically significant
improvement in WOMAC
and SF-36 (except those
relating to mental health)
scores after 12 months.

204/237 participants in the

AposHealth arm did not

progress to TKR surgery at

24 months.
GREEN

23 of 131

Partially meets scope. Compares
patients that chose AposHealth
treatment against those that
chose surgical treatment at
baseline only. Comparisons post-
AposHealth and post-surgery are
not made.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA. The study also
reports 86% of AposHealth users
avoided TKR surgery at 24
months.


https://pubmed.ncbi.nlm.nih.gov/35475711/
https://pubmed.ncbi.nlm.nih.gov/35475711/

Study name and

location

Drexler (2012)

Location: Israel

Study dates:
April 2009 —
September 2010

Elbaz (2010)

Location: Israel

Study dates: Not
reported

Design and
intervention(s)

Design: Retrospective
case series

Intervention: AposHealth
use daily for 12 weeks.

Control: N/A

Design: Retrospective
case series

Intervention: AposHealth
use daily for 12 weeks.

Control: N/A

Participants and setting

e 654 patients

e Average age: 64.7 £ 8.9 years
e Height: 162.3 £ 9.1cm

o Weight: 84.4 + 31.1kg

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: Orthopaedic department at
an Israeli hospital.

GREEN

e 46 patients

e Average age: 62.5 £ 7.7 years
e Height: 1.61 £ 0.7m

¢ Weight: 83.3 £ 15.9kg

e BMI: 32.1+5.8

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: APOS Therapy Centre in
Israel

GREEN

Follow up at 12 weeks after
the start of treatment.

WOMAC
SF-36

Statistically significant
improvement in WOMAC
and SF-36 scores after
treatment.

GREEN

Follow up at 12 weeks after
the start of treatment.

Gait analysis
WOMAC
SF-36 health survey

Statistically significant
difference in WOMAC pain
and function scores and SF-
36 scores (except those
relating to mental health)
after 12 weeks of treatment.
No significant difference in
outcomes when age and
BMI are accounted for.

GREEN

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Only 12 weeks of treatment.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Only 12 weeks of treatment.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.
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https://pubmed.ncbi.nlm.nih.gov/22521468/
https://pubmed.ncbi.nlm.nih.gov/20637534/

Study name and

location

Elbaz (2014)
Location:
Singapore

Study dates: Not
reported

Elbaz (2015) —
related abstract

Mor (2014) -
related abstract

Goryachev
(2011)

Location: Israel

Study dates: Not
reported

Goryachev
(2012) - related
abstract

Design and
intervention(s)

Design: Prospective
single-arm cohort study

Intervention: AposHealth
use daily for 6 months.

Control: N/A

Design: Prospective
single-arm cohort study

Intervention: AposHealth
use daily for 12 weeks.

Control: N/A

Participants and setting

o 58 patients

o 39 female, 19 male

o Average age: 59.7 £ 6.1 years
e BMI: 30.7 £ 14.6

o K&L 2: 37%

o K&L 3: 38.9%

o K&L 4: 24.1%

Singaporean patients diagnosed
with symptomatic bilateral medial
compartment knee OA.

Setting: APOS Therapy Center in
Singapore.

GREEN

¢ 14 patients (all female)

e Average age: 59.9 + 6.2 years
e Height: 160.7 + 6.3cm

o Weight: 77.4 + 8.9kg

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: Orthopaedic department at

an Israeli hospital.
GREEN

Follow up at 3 and 6 months
after the start of treatment.

Gait analysis
WOMAC
SF-36

Statistically significant
improvement in WOMAC
and SF-36 scores, and gait
pattern scores after 6
months.

GREEN

Follow up at 12 weeks after
the start of treatment.

Gait analysis through
muscle activity of the lower
limb muscles.

WOMAC

Statistically significant
improvement in WOMAC,
an increase in gait velocity,
and greater peak muscle
activity after treatment.

GREEN

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Only 12 weeks of treatment.

Small sample size of only
females.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain, and
improving functioning, gait and
quality of life in knee OA.
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https://pubmed.ncbi.nlm.nih.gov/24383821/
https://pubmed.ncbi.nlm.nih.gov/21684760/
https://pubmed.ncbi.nlm.nih.gov/21684760/

Study name and

location

Greene
(Unpublished)

Location: UK

Study dates:
November 2017 —
November 2019

Design and
intervention(s)

Design: Retrospective
case series

Intervention: AposHealth
use daily for at least two
years.

Control: N/A

Participants and setting

e 365 patients47% male and 53%
female

Patients diagnosed with knee OA.

Setting: Physiotherapy clinics
offering AposHealth in the UK

GREEN
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Follow up at 3, 6, 12, and 24

months from the start of
treatment.

Surgery avoidance at 2
years after starting
treatment.

WOMAC
Oxford Knee Score

Rate of having a TKR was
6% in year one and 10% in
year two, 16% overall.

AposHealth led to a
statistically significant
improvement in WOMAC
and Oxford Knee Score at
24 months.

GREEN

26 of 131

Partially meets the scope.
AposHealth is used but not
compared against anything.

Demonstrates that AposHealth
can improve pain and function in
knee OA after 24 months of
treatment.

Also demonstrates that the rate of
AposHealth patients having a TKR
is 16% after two years of
treatment.



Study name and

location

Haim (2012)

Location: Israel

Study dates: Not
reported

Haim (2011) —
related abstract

Design and
intervention(s)

Design: Prospective
single-arm cohort study

Intervention: AposHealth
use daily for 12 weeks.

Control: N/A

Participants and setting

o 25 patients (all female)

e Average age: 62 + 7 years
e Height: 159 + 5.65cm

o Weight: 77.2 £ 9.99kg

o K&L grade: 3+ 0.9

All patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: Orthopaedic department at
an Israeli hospital.

GREEN

Follow up at 12 weeks after
the start of treatment.

KAM magnitude (knee
adduction impulse, loading
response (1st) peak and
terminal stance (2nd) peak)

Knee and hip sagittal
kinematics

Spatiotemporal parameters
(cadence, stride time, stride
length, step length, walking
speed, and step width)

WOMAC
SF-36

Statistically significant
improvement in WOMAC
and SF-36 scores after
treatment.

GREEN

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Only 12 weeks of treatment.
All female patients.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.
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https://pubmed.ncbi.nlm.nih.gov/22018581/

Study name and

location

Herman (2018)

Location: Israel

Study dates: Not
reported

Design and
intervention(s)

Design: Retrospective
case series

Intervention: AposHealth
use daily for 12 months.

Control: N/A

Participants and setting

o 518 patients

o 336 females, 182 males

e Average age: 63.4 £ 12.9 years
o K&L 1: 17.6%

o K&L 2: 36.94%

o K&L 3: 32.5%

o K&L 4: 13.5%

Patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Patients BMI> 30 kg/m2

Setting: APOS Therapy Center in
Israel.

GREEN
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Follow up at 3, 6, 9, and 12
after the start of treatment.

Gait analysis
WOMAC

SF-36

KOFG classification

Statistically significant
reduction in pain, stiffness,
and functional limitation
after 3 months of therapy.
No statistically significant
improvement between 3 and
12 months of therapy.

GREEN

28 of 131

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in obese patients with knee
OA.

This study aimed to validate the
use of KOFG classification as a
tool to assess time dependent
changes in knee OA.


https://www.iomcworld.org/open-access/knee-osteoarthritis-functional-classification-scheme--validation-oftime-dependent-treatment-effect-one-year-followup-of-518-patien-2167-7921-1000264.pdf

Study name and

location

Lador (2013)

Location: Israel

Study dates: Not
reported

Lador 2011 —
related abstract

Design and
intervention(s)

Design: Retrospective
case series

Intervention: AposHealth
use daily for 4 months.

Control: N/A

Participants and setting

e 988 patients
e 652 female, 336 male

e Average age: 65.5 £ 8.8 years

e Height: 162.7 + 8.8cm
o Weight: 81.8 + 15.8kg
e BMI: 30.8 £ 5.1

All patients diagnosed with

symptomatic bilateral medial

compartment knee OA.

Setting: Orthopaedic department at

an Israeli hospital.
GREEN
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Follow up at 4 months after
the start of treatment.

Spatiotemporal parameters
(velocity, step length,
cadence, base of support,
stance phase, single-limb
support phase)

WOMAC
SF-36

Statistically significant
improvement in WOMAC,
SF-36, and spatiotemporal
parameters after treatment.

GREEN

29 of 131

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Only 4 months of treatment.
No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in knee OA.


https://journals.lww.com/c-orthopaedicpractice/fulltext/2014/03000/noninvasive_biomechanical_therapy_improves.1.aspx

Study name and

location

Lubovsky (2017)

Location: Israel

Study dates:
April 2009 —
December 2012

Miles (2020)

Location: UK

Study dates:
2009 - 2017

Miles (2022) —
related abstract

Design and
intervention(s)

Design: Retrospective
case series

Intervention: AposHealth
use daily for 12 months.

Control: N/A

Design: Retrospective
case series

Intervention: AposHealth
use daily for 6 months.

Control: N/A

Participants and setting

o 105 patients

o 73 females, 32 males

o Average age: 65.6 £ 7.9 years
¢ Height: 162.1 £ 9.3cm

o Weight: 92.4 + 15.7kg

e BMT: 35141

Obese patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: APOS Therapy Center in
Israel.

GREEN

e 455 patients

e 247 females, 208 males

e Average age: 62.2 £ 9.5 years
e 20% recommended surgery

¢ 80% not recommended surgery

Patients diagnosed with
symptomatic unilateral and bilateral
medial compartment knee OA.

Setting: Physiotherapy clinics in
the UK that offer AposTherapy
treatment.

GREEN

Follow up at 3 and 12
months after the start of
treatment.

Gait analysis
WOMAC
SF-36

Statistically significant
reduction in pain, stiffness,
and functional limitation
after 3 months of therapy,
and further improvement
after 12 months.

GREEN

Follow up at 3 and 6 months
after the start of treatment.

Gait analysis
WOMAC

SF-36

KOFG classification

Statistically significant
reduction in WOMAC, SF-
36, and KOFG scores after
6 months of treatment.

GREEN

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in obese patients with knee
OA.

Partially meets scope. Treatment
is with AposHealth, but it is not
compared against anything.

Short follow up of only 6 months.
No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of
AposHealth in reducing pain,
improving functioning and quality
of life in patients with knee OA.

This is one of the only studies that
is based in the UK with UK
patients.
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https://pubmed.ncbi.nlm.nih.gov/26218248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7298846/

Study name and

location

Reichenbach

(2020)

Location:
Switzerland

Study dates:
April 2015 -
January 2017

Reichenbach
(2018) - related
abstract

Design and
intervention(s)

Design: Single blinded,
sham controlled,
randomised control trial

Intervention: AposHealth
use daily for 24 weeks.

Control: Sham device near
identical to the active
AposHealth shoe. The
biomechanical elements
were encased in a
transparent outsole so they
were visible but didn’t
create a convex surface.

Patients were given a sham
calibration.

Daily use for 24 weeks.

Patients could use any
other medical or physical
therapy.

GREEN

Participants and setting

Active group (n=111)

¢ 60 male, 51 female

e Average age: 65.3 £ 9.2 years
o K&L grade 2: 33 (29.7%)

o K&L grade 3: 50 (45%)

o K&L grade 4: 28 (25.2%)

e BMI: 27.7 £ 4.8

Control group (n=109)

¢ 56 male, 53 female

o Average age: 65+ 9.3

o K&L grade 2: 36 (33%)

o K&L grade 3: 46 (42.2%)
o K&L grade 4: 27 (24.8%)
e BMI: 28.3+4.3

All patients diagnosed with
symptomatic unilateral and bilateral
medial compartment knee OA.

No statistically significant difference
between groups at baseline.

Setting: University hospital in
Switzerland.

GREEN

Follow ups at 4, 8, 12, 16,
and 24 weeks after the start
of treatment.

WOMAC
SF-36 health survey
Gait analysis

Statistically significant
improvement between
groups in WOMAC pain and
function after 12 weeks of
treatment, and in stiffness
after 24 weeks.

No statistically significant
difference between groups
in SF-36 mental and
physical subscores after 24
weeks.

No statistically significant
difference in healthcare and
analgesic use between
groups after 24 weeks.

GREEN

A controlled comparison of
AposHealth against a sham
device whereby patients were also
allowed to use other physical and
medical therapies, this meets the
scope.

It was only single blinded.

The paper notes that while results
are statistically significant for the
primary outcome, they cannot be
certain of the clinical importance
of the overall results.
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https://pubmed.ncbi.nlm.nih.gov/32396180/
https://pubmed.ncbi.nlm.nih.gov/32396180/

Table 5: Relevant Abstracts

Elbaz (2012)

Location: Israel

Design and intervention(s)

Design: Retrospective case
series

Participants and setting

e 745 patients

Patients diagnosed with

Outcomes

Follow up at 12 weeks after
the start of treatment.

EAG comments

This is an abstract only, so many details
are unavailable.

Studv dates: Not Intervention: AposHealth symptomatic bilateral medial Gait analysis Partially meets scope. Treatment is with
repor¥e q use daily for 12 months. compartment knee OA. WOMAC AposHealth, but it is not compared
Control: N/A Setting: Clinic SF.36 against anything.
GREEN Short follow up of only 3 months.
rsgggz::gﬁu% ?/i\?gilclcfgtpain No control arm or randomisation.
and function after treatment. | Study demonstrates statistically
GREEN significant effectiveness of AposHealth in
reducing pain and improving function in
patients with knee OA.
Elbaz (2009) Design: Prospective cohort | 47 patients Follow up at 12 weeks after This is an abstract only, so many details

Location: Israel

Study dates: Not
reported

Intervention: AposHealth
use daily for 12 months.

Control: N/A

Patients diagnosed with
symptomatic bilateral medial
compartment knee OA.

Setting: Clinic and at home
GREEN
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the start of treatment.
Gait analysis
WOMAC

SF-36

Following treatment, there
was a statistically significant
improvement in WOMAC
pain and function. SF-36
scores significantly
increased. Gait velocity, step
length and single limb
support increased
significantly.
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are unavailable.

Partially meets scope. Treatment is with
AposHealth, but it is not compared
against anything.

Short follow up of only 12 weeks.
No control arm or randomisation.

Study demonstrates statistically
significant effectiveness of AposHealth
after 12 weeks in reducing pain and
improving function in patients with knee
OA.


https://pubmed.ncbi.nlm.nih.gov/22111119/
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S1063458409605380?returnurl=null&referrer=null

Design and intervention(s) | Participants and setting Outcomes EAG comments
GREEN
Hagen (2018) Design: Case-control study e 179,398 patients Active arm: The number of This is an abstract only, so many details
Location: USA Intervention: AposHealth Patients between 40-64 years old op|9|d prescriptions filled by are unavailable.
. patients for one year. S . "
Study dates: use daily for one year. who have completed a one-year _ tudy n_1eets the scope in that it's _
] ; : ; course of AposHealth for knee Control arm: Overall claims = comparing patients on standard care with
January 2009 - Control: Patients with a - . T
. ; OA. data for opioid prescriptions. | those receiving AposHealth. However, the
November 2017 diagnosis of knee OA that "
didn’t receive AposHealth Settina: Academi dical cent specifics of the standard care are not
P ' etting: Academic medical centre 45 7o, of AposHealth apparent.
GREEN GREEN p?;':;tis tli-grfg“c;ﬁ(rji:nilthlggr Study is used as evidence that
P P g year. AposHealth leads to less opioid use.
34.5% of knee OA patients
received a prescription.
GREEN
Van Ginckel Design: Meta-analysis 27 trials involving 2,413 patients Efficacy of different This is an abstract only, so many details
(2021) with knee OA receiving one of ten | biomechanical treatments for | are unavailable.

Location: Belgium

Study dates: Not
reported

Intervention: Customised
shoes, knee braces, insoles,
canes, or gait retraining for
knee OA.

Control: Non-biomechanical
treatment for knee OA.

GREEN

different treatments.
Setting: N/A
GREEN
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knee OA.

Most comparisons had low to
very low certainty of
evidence.

Considering all
biomechanical treatments,
combined bracing showed
the most pain relief, with
significant differences versus
shoes.

GREEN
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Study meets the scope. It is comparing
AposHealth within a meta-analysis
against other devices used for treatment
of OA.

Evidence suggests that AposHealth is not
any more effective at treating knee OA
than other biomechanical treatments.


https://ovidsp.dc1.ovid.com/ovid-b/ovidweb.cgi?QS2=434f4e1a73d37e8ccc0b611cd6b5b34d05743baed061329740945b6bb3b3456d9a75b918a989583ee33a359f30f72ede784be3a7667ffc264bd8e774355738a3c7d7c11cf4a42a78e039cf8811c42c87d6b4ef3154091a14342691f83331c80c0c95f3ab834794e52c22fa52b6c44d0e28364f2bcb5ae0053e9868b0a92ff2d5cf32b3f25ca48953bad942d44bb6e09533e976075da54244f8e5e82fc9d68fa8d311c204d10040566bfae4a3b30d72be98cd580d1a0d333cba3425b6a44b3ada42506f98425ceab4da90d808af528bbf
https://ovidsp.dc1.ovid.com/ovid-b/ovidweb.cgi?QS2=434f4e1a73d37e8cb17da02d43bbd96c9fed49442153a8fceb67b6af6104d34bc93bf3375f9dbda434fe04b28e88e5066b6da2ca8a3a8844bcd0d63f0f675c73980ed30618404a2e758a1e3d8bf6e0032bd25b7f811b7829ebc0db068ca476f1bb8ebb1a451df52bdcef7b8bbce9ea34b574c7b0c3dedb2d0cf3fc347e7281a3eb8ec02773be86cacffd11d40da0b820bbecd9ba44ed98c95af3cbc160e3238033126bf340d57af38c6e36d014a46670508631a13ff60921985e40a3a44ada52e3b18d6a464f5c4d1d77c83db4ae2c8c
https://ovidsp.dc1.ovid.com/ovid-b/ovidweb.cgi?QS2=434f4e1a73d37e8cb17da02d43bbd96c9fed49442153a8fceb67b6af6104d34bc93bf3375f9dbda434fe04b28e88e5066b6da2ca8a3a8844bcd0d63f0f675c73980ed30618404a2e758a1e3d8bf6e0032bd25b7f811b7829ebc0db068ca476f1bb8ebb1a451df52bdcef7b8bbce9ea34b574c7b0c3dedb2d0cf3fc347e7281a3eb8ec02773be86cacffd11d40da0b820bbecd9ba44ed98c95af3cbc160e3238033126bf340d57af38c6e36d014a46670508631a13ff60921985e40a3a44ada52e3b18d6a464f5c4d1d77c83db4ae2c8c

Design and intervention(s)

Participants and setting

Outcomes

EAG comments

Veeramachaneni

(2016)
Location: USA

Study dates: Not
reported

Design: Prospective cohort

Intervention: AposHealth
use daily for one month.

Control: N/A

22 patients
30.4% male and 69.5% female

Patients diagnosed with knee OA.

Setting: Clinic
GREEN

Follow up at one month after
the start of treatment.

Gait analysis
WOMAC
SF-36

After one month of
AposHealth there was a
statistically significant
improvement in WOMAC
pain, function, and stiffness
scores, and in SF-36 scores.

GREEN

This is an abstract only, so many details
are unavailable.

Partially meets the scope. AposHealth is
used but not compared against anything.

Demonstrates that AposHealth can
improve pain and function in knee OA
after one month of treatment.
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5 Clinical evidence review

5.1 Overview of methodologies of all included studies
Of the 14 studies, 1 was a randomised controlled trial (Reichenbach 2020), 1

was a prospective comparative study (Bar-Ziv 2010 and Bar-Ziv 2013) and 12
were observational cohort studies (Debbi 2015, Drexler 2012, Drew 2022,
Elbaz 2010, Elbaz 2014, Greene Unpublished, Goryachev 2011, Haim 2012,
Herman 2018, Lador 2013, Lubovsky 2017, and Miles 2020).

In discussion with the company, the EAG queried the relationship between the
publications by Bar-Ziv (2010) and Bar-Ziv (2013) as it was noted that they
have the same NCT registration identifier. The company advised the 2010
publication reported on the first phase of the trial results in an 8-week follow-
up period. This phase of the trial was blinded and pseudo-randomised. The
2013 publication is a report of a 2-year follow-up period of the trial but the
participants were unblinded and cross-over between treatment arms was

permitted.

The RCT (Reichenbach 2020) compared AposHealth to a sham device, as did
the prospective comparative study by Bar-Ziv (2010 and 2013). The EAG
noted the use of a sham device as a control assumes there would be no

biomechanical impact on the user’s knee joints from use of the sham device.

Many studies lacked direct comparators. Seven of the observational cohort
studies were retrospective and consisted of the analysis of data retrieved from
a single database of AposHealth users (Drexler 2012, Elbaz 2010, Greene
Unpublished, Herman 2018, Lador 2013, Lubovsky 2017, and Miles 2020).
Four of the observational cohort studies were prospective and reported on the
outcomes of a single group of patients who received the AposHealth
intervention, with post-treatment measurements being compared with
baseline measurements (Debbi 2015, Elbaz 2014, Goryachev 2011, and
Haim 2012).

The retrospective cohort study by Drew (2022) reported on the rate of

progression to TKR surgery in a cohort of patients that received AposHealth
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as an intervention for knee OA. The study authors reported clinical information
from a cohort of patients that elected to undergo TKR as an intervention for
knee OA (and did not receive AposHealth) for comparison at baseline only. As
the study only compared its two cohorts at baseline, and not post-intervention,
the study was treated as a single-arm observational study with results

extracted from the AposHealth arm only.

5.2 Critical appraisal of studies and review of company’s
critical appraisal

Critical appraisal of full publications was completed by 2 EAG researchers
(Appendix B) with key strengths and limitations discussed below. Abstracts

were not critically appraised due to a lack of data.

The Biomechanical Therapy for Osteoarthritis of the Knee (BIOTOK) study
was a single-centre randomised controlled trial that compared AposHealth
with a sham device (Reichenbach 2020). The EAG considers the quality of
this RCT to be high as the groups were similar at baseline, true randomisation
and concealed allocation was used, and the participants were blind to their
treatment assignment. The outcomes were measured in the same, reliable

way for both groups.

The prospective comparative study (Bar-Ziv 2010 and Bar-Ziv 2013) was
similar to the RCT in that the comparator was a sham device. The limitation of
this study is primarily the unclear description of participants moving between
phases of the trial which undermines the robustness of the results. The initial
8-week study (Bar-Ziv 2010) was blinded and pseudo-randomised. However,
in the 2-year follow-up period, participants were unblinded and cross-over
between treatment arms was permitted. The study by Bar-Ziv (2010 and
2013) is treated as one study in the results section but the manuscripts were
critically appraised separately due to the variation in their methods and

design.

Most included studies were observational with no comparator. It was unclear if
complete and consecutive inclusion was carried out in the majority of the
studies where participants were retrieved from a database (Drexler 2012,
Elbaz 2010, Herman 2018, Lador 2013, Lubovsky 2017, Miles 2020, and
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Greene Unpublished). Four of the observational studies did report a
systematic selection of participants from a database based on the dates they
received AposHealth treatment (Drexler 2012, Drew 2022, Miles 2020 and
Greene Unpublished). Some patients were excluded from these studies as
per the study’s pre-specified exclusion criteria. The EAG acknowledges that
the outcomes reported across the observational studies are relatively
consistent with Western Ontario and McMaster Universities Arthritis Index
(WOMAC) scores, SF-36 questionnaire results and gait outcomes frequently
being reported. The EAG noted that the WOMAC scores reported in the
included studies were not all on the same scale, with some studies using a
visual analogue scale (VAS) with a range of 0-10, others using a VAS with a
range of 1-100 and others not reporting the format of scale used (Table 7).
The EAG therefore believes that caution should be taken when comparing

WOMAC scores between studies and interpreting the evidence.

The EAG considers the body of evidence for AposHealth to be generally of
low quality methodologically based on critical appraisal checklists. This is
attributed to the majority of the evidence being observational, retrospective
and non-comparative. There is one RCT (Reichenbach 2020) which is
highlighted in the company submission as a pivotal study and one pseudo-
randomised trial (Bar-Ziv 2010, Bar-Ziv 2013), both of which compare
AposHealth with a sham device. Drew (2022) reports rates of progression to
TKR surgery in a cohort receiving AposHealth and compares clinical
parameters at baseline to a cohort that have elected to undergo TKR surgery.
No comparison of rates of progression to TKR with other non-surgical
interventions for knee OA is reported. A key limitation in the evidence base is
a lack of comparator however this may be driven by uncertainties in the care
pathway making it difficult to design and conduct a comparative study. Limited
UK studies makes assessment of the generalisability of the findings to the
NHS setting less certain. A lack of long-term follow-up (beyond 2 years) to
understand how long people with knee osteoarthritis can avoid surgery for
while using AposHealth and to clearly assess use of any additional treatments
such as pain relief is another limitation of the evidence. Although the

methodological quality of the included studies is considered low, this should
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be balanced against the extent to which the evidence meets the criteria set
out in the NICE real-world evidence framework. The NICE real-world evidence
framework sets out best-practices for planning, conducting and reporting real-
world evidence studies to improve the quality and transparency of evidence.

In terms of planning, the included studies largely appear to meet the criteria
set out in the framework, with study conduct and reporting also in line with the
framework. Overall, despite methodological limitations in individual studies,
the body of evidence consistently reports improvement in a number of

outcomes for people using AposHealth (see results section).

5.3 Results from the evidence base
The results from the included studies are discussed in detail in this section.

The results from the evidence base have been grouped by outcome with
results from the most commonly reported outcome measures summarised in
Table 8 and Table 9. The EAG noted the lack of evidence regarding the
comparison of AposHealth to non-surgical standard care treatment options
such as manual therapy, walking aids, and intra-articular corticosteroid
injections and their respective impacts on pain and function. Additionally,
there is a lack of evidence relating to the outcome of TKR surgery delay or

avoidance beyond 2 years.

5.3.1 Gait Analysis
Although not an outcome in the scope, AposHealth functions through

adjustment of gait and the EAG notes that there are a number of approaches
to gait analysis ranging from visual analysis to digital apps and more
comprehensive gait analysis laboratories. Twelve of the 14 studies identified
by the EAG utilised a gait analysis device in some form to either calibrate
AposHealth or assess outcomes post-intervention, details of which can be
found in Table 6. The correlation between modification of gait and subsequent
changes in clinical outcomes, such as a reduction in pain and function, is not
explored consistently across the evidence base. However, the studies by
Lador (2013) and Miles (2020) both reported high correlation between
changes in gait parameters and changes (improvement) in self-evaluation
clinical outcome questionnaires. One clinical expert using AposHealth in both
the NHS and private settings used a comprehensive gait analysis system
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using cameras, walkways and software for calibration and outcome

assessment but noted that many physiotherapy clinics were unlikely to have

such a comprehensive gait analysis system. The patient expert also stated a

similar gait-analysis tool was used during their AposHealth calibration

sessions.

Table 6: Gait Analysis Tools used in each study

Study

Bar-Ziv 2010 and
2013

Type of Gait Analysis
Used

Visual/observational

Gait analysis results

Gait analysis not reported as an
outcome.

Debbi 2015

Vicon motion analysis

At 3-month follow-up: all patients
showed a small but significant increase
in walking velocity of 0.07 m/s (from
1.00+0.13t01.07 £ 0.14 m/s, p =
0.017).

Cadence increased by 5 steps/min
(from 105.54 + 9.54 to 110.08 £ 7.59
step/min) but was not significant (p =
0.058).

Drexler 2012

Visual/observational

Gait analysis not reported as an
outcome.

Drew 2022

Visual and ‘computerised’
gait analysis (tool not
named)

Gait analysis not reported as an
outcome.

Elbaz 2010

GaitRite

Improved gait (SLS) in all groups
regardless of age or BMI level.

Elbaz 2014

GaitMat

All gait parameters significantly
improved at 3 months (except SLS
phase of the less symptomatic knee).
All gait parameters significantly
improved compared to baseline at 6
months.

Goryachev 2011

Gait lab

Small but significant increase in gait
velocity (7.74% increase) after
AposHealth.

No significant difference in cadence.
Greater peak activity in muscles after
AposHealth.

Greene Unpublished

OptoGait

Velocity (cm/s), step length (cm) and
SLS phase all improved over time with
AposHealth treatment.

Haim 2012

Vicon motion analysis

Significant reduction observed in KAM
magnitude after three and nine months
of treatment with AposHealth
(speculated by study authors to be
linked with improvement in symptoms).

GaitMat Gait analysis used to calculate knee

Herman 2018 osteoarthritis functional grade (KOFG)
which was an outcome of the study.
GaitMat A significant improvement in all gait

Lador 2013

measures at 4 months.
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Type of Gait Analysis Gait analysis results

Used

e Male patients improved from 46.7 to
54.8 (17.3%) and female patients
improved from 41.0 to 50.6 (23.4%).

e High correlation between the
improvement in SLS and improvement
pain and function.

GaitMat ¢ Significant improvements in all gait

pattern in all parameters when

measured at 3 months (P = 0.03

overall). These improvements further

Lubovsky 2017 improved following 12 months of

therapy. However, the improvements in

the 3-month scores and the 12-month
scores did not reach a level of
significance.

OptoGait e All spatial-temporal gait parameters p <

0.01 after 3 months.

e p<0.01 between 3 and 6 months,
except SLS on both sides (p = 0.554
and 0.452).

e All parameters p < 0.01 after 5 months.

Zeno walkway e Between-group differences in velocity,
step length, and SLS were superior in

Reichenbach 2020 the AposHealth group between 12 and
24 weeks of follow-up when compared
to the sham device group.

Abbreviations: KAM: knee adduction moment; KOFG: knee osteoarthritis functional grade; SLS:
single-limb support.

Miles 2020

5.3.2 Pain, function, and stiffness
Pain, function and stiffness outcomes were consistently reported across the

evidence base, reported in one high quality RCT (Reichenbach 2020), 1 low
quality comparative study (Bar-Ziv 2010 and Bar-Ziv 2013) and 12
observational studies (Debbi 2015, Drexler 2012, Drew 2022, Elbaz 2010,
Elbaz 2014, Greene Unpublished, Goryachev 2011, Haim 2012, Herman
2018, Lador 2013, Lubovsky 2017 and Miles 2020). Pain, function, and
stiffness were primarily measured using the Western Ontario and McMaster
Universities Arthritis Index (WOMAC). The Aggregated locomotor function
(ALF) score is used in 1 study (Bar-Ziv 2010 and 2013) as a measure of
function. The Oxford Knee Score (OKS) is used as a measure of pain and

function in the study by Greene (unpublished).

The WOMAC is widely used in the evaluation of knee OA outcomes and is
made up of 24 questions divided into 3 subscales with 5 questions relating to
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pain, 17 questions relating to function, and 2 questions relating to stiffness. As

previously mentioned, the scales used for the WOMAC scores in each paper

varied, details of which can be found in Table 7. The low end of the scales

represents low pain, low stiffness, and low functional limitation. The high end

of the scales represents high pain, high stiffness, and high functional

limitation. WOMAC scores were reported in all included studies and the total

scores, pain subscale scores, function subscale scores, and stiffness

subscale scores are summarised in Table 8.

Table 7: WOMAC Scales used in each study

Study WOMAC Scale Used (unit) Format
Debbi 2015 0-10 (cm) VAS
Drew 2022 0-100 (mm) VAS
Elbaz 2010 0-10 (cm) VAS
Elbaz 2014 0-10 (cm) VAS
Goryachev 2011 0-10 (cm) VAS
Greene Unpublished 0-100 (mm) VAS
Haim 2012 0-10 (cm) VAS
Herman 2018 0-100 (not reported) Not reported
Lador 2013 0-100 (mm) VAS
Lubovsky 2017 0-100 (mm) VAS
Miles 2020 0-100 (mm) VAS
Reichenbach 2020 0-10 (not reported) VAS

The ALF scale is used to measure locomotor functions. The total score is the

sum of the mean scores on three physical tests which include walking a

specified distance, ascending and descending stairs, and transferring from

sitting to standing (measured in seconds).

The OKS is a measure that consists of a 12-item questionnaire, resulting in a

total score on a scale of 0-48 where 0 represents poorest function and 48

represents highest function. The questions ask the participant to describe

their ability to complete physical tasks and their experiences of pain while

doing such physical tasks (such as descending stairs, completing housework,

and using transport).

Where AposHealth is compared to a control group (Reichenbach 2020, Bar-
Ziv 2010 and Bar-Ziv 2013), the differences in WOMAC scores between
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groups (totals and subscales) are statistically significant (all p<0.02), showing
better outcomes for the AposHealth group. However, there is uncertainty that
the improvement observed in the study by Reichenbach (2020) is clinically
important. The longest follow-up of these comparative studies was 2 years
(Bar-Ziv 2013). In this study, the results of the ALF score did not differ
significantly between groups over time. The study authors suggested this
could have been due to the control group having access to additional

therapies during the study period.

Drew (2022) reported statistically significant improvements in WOMAC pain
and function scores after 12 months of treatment with AposHealth (p<0.001).
These scores were not compared to post-surgery WOMAC pain and function
scores of the cohort that received TKR. However, the study authors did report
that baseline WOMAC pain and function scores of the TKR cohort were
significantly worse than the group that were treated with AposHealth. Greene
(unpublished) reported an improvement in OKS in the first 6 months of
treatment (by 7.6 points) and by the end of 2 years of treatment (by 10.6
points. The authors state that this meets a designated clinical minimally
important change of 7 points. The EAG noted that the OKS is an outcome
measure that was initially created for post-TKR outcome assessment and has

since been adopted for the assessment of knee OA outside of this context.

Miles (2020) conducted a sub-analysis on participants that had been
recommended for TKR prior to commencing treatment with AposHealth (20%
of study population). The study concluded that WOMAC pain and stiffness
subscales were significantly higher at the 6-month follow-up time point in the
participants that had been recommended for TKR. However, improvements
were seen from baseline to the 6-month follow-up period which suggested
AposHealth did benefit this group of participants, but not to the same degree
that it benefited participants that had not been recommended for surgery.

In the study abstracts that reported on pain, function and/or stiffness, positive
impacts were observed as a result of intervention with AposHealth (Elbaz
2012, Elbaz 2009, Hagen 2018, and Veeramachaneni 2016).
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Overall, results from the evidence base show a consistent decrease in pain,
function limitation, and stiffness as measured by WOMAC scores after
AposHealth is given as an intervention compared to baseline measurements.
This is supported by the experience of a patient expert who stated that using
AposHealth has significantly improved their pain, mobility, and ability to
participate in physical activity. Clinical experts also stated that they had
observed improvements in pain and mobility in patients they had provided
with AposHealth.
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Table 8: Pain, Function, and Stiffness Results

Pain, function, and stiffness as measured by the WOMAC Index: Mean * SD

Stud Treatment Baseline Follow-up 1 Follow-up 2
y Pain | Function | Stiffness | Total Pain Function | Stiffness Total Pain Function Stiffness Total
At 12 At 12 At 12 At 12 At 24 At 24 At 24 vﬁezlg'
AposHealth 4i381 35+18 | 50+24 3i87i weeks: weeks: weeks: weeks: weeks: weeks: weeks: ’
, ' T 23217 | 21214 | 29£20 |22+14 | 13:13 | 14212 | 16215 | A%
Reichenbach 1.2
2020 At 24
Control At 12 At 12 At 12 At 12 At 24 At 24 At 24 weeks:
(Sham 4é00i 34+18 | 44+24 3i67i weeks: weeks: weeks: weeks: weeks: weeks: weeks: ’
Device) ' ' 26+21 | 2520 | 28423 | 25+20 | 26+20 | 24+138 28+22 2i58*
At 4
weeks: At 4 At4 At4 At 8 At 8 At 8 W’:éfs_
AposHealth 5247i 51+26 | 57+3.0 5é46i 314292 weeks: weeks: weeks: weeks: weeks: weeks: ’
' ' T 3119 | 37+25 [ 33220 | 19+16 19+15 19+£23 1i97i
Bar-Ziv 2010 '
Control At4 At4 At4 At4 At 8 AL 8 At 8 At8
ontro weeks: :
(Sham 50% 52+23 | 54+33 5.2% weeks: weeks: weeks: weeks: weeks: weeks: weeks:
; 2.7 = 2.6 57+26 54+
Device) 51+22 | 55+22 | 54+30 | 53+23 | 54+27 52+3.2 26
5.0+ At 2 At 2 At 2
AposHealth 2 8_ 49+26 | 55+31 NR years: years: years: NR N/A
. ' 19+16 | 1.9£13 | 2117
Bar-Ziv 2013
Control 554+ At 2 At 2 At 2
(Sham 3 3‘ 59+25 | 56+33 NR years: years: years: NR N/A
Device) ) 6.8+20 | 6617 | 7715
At 3 At 3 At 3 At 9 At 9 At 9
Debbi 2015 AposHealth 4;31 46+22 | 52+32 NR months: months: months: NR months: months: months: NR
' 17+13 | 21+16 | 25+21 16+15 17+£12 16+15
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Pain, function, and stiffness as measured by the WOMAC Index: Mean * SD

Stud Treatment Baseline Follow-up 1 Follow-up 2
y Pain | Function | Stiffness | Total Pain Function | Stiffness Total Pain Function Stiffness Total
At 3 At 3 At 12
. . . At 12
Drew 2022° | AposHealth | >%7 | 47.6% NR NR | onRST | monthst g NR | TS months: NR NR
1.6 1.7 411+ 346+ 351+ 312+30
1.9 1.9 3.3 e
At 6
At 6 months: A3
. months: 75.6%
At 3 months: :
Elbaz 20142 | AposHealth Unable to extract @ NR a 68.3% functional months. NR
Unable to extract decrease | limitation Unable to
a decrease @ extract?@
G h 46+ At 3 At 3 At 3
25’1“1’3‘3 ev AposHealth | “.°% | 49+24 | 58+34 | NR | months: | months: | months: NR N/A
' 1.7+13 | 20+15 | 2.7+21
414 At 3 At 3 At 3 At9 At9 At9
Haim 2012 AposHealth 53 | 4622 | 52+32 | NR months: | months: | months: NR months: months: months: NR
' 1713 | 2116 25+21 1615 1.7+£1.2 16+15
504 At 3 At 3
Drexler 2012 | AposHealth 50 | 49219 NR | months: | months: NR N/A
' 3521 | 35+20
444+ At 12 At 12
Elbaz 2010 AposHealth o1 46+23 NR weeks: weeks: NR N/A
' 34+£18 | 3.5+22
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Pain, function, and stiffness as measured by the WOMAC Index: Mean * SD

Stud Treatment Baseline Follow-up 1 Follow-up 2
y Pain | Function | Stiffness | Total Pain Function | Stiffness Total Pain Function Stiffness Total
At 6 At 6 At 2 .
Sgeeurt])el)ished AposHealth 58| sasx NR | Months: | months: NR years: | A2V NR
ks P s | 198 NR 322+ | 330% NR 214x | D2F NR
' 22.6 227 20.2 :
At 3 At 3 At 3 At 3 At 12 At 12 At 12 At 12
Herman 46.1 | 43410 474 + 438 | months: | months: | months: | months: | months: months: months: | months:
20180 AposHealth | £1.0 i +1.0 334412 277+ 11
(SE) (SE) 1.3 (SE) (SE) 30.6 £ 30.6 £ AT 30.8 % 271+ S 29.3+1.2 27.7 £
1.0 (SE) | 1.0 (SE) (SE) 0.9 (SE) | 1.0 (SE) (SE) (SE) 1.0 (SE)
AposHealth 514 499 + NR NR At4 At4 NR NR N/A
+ 19.7 months: months:
Lador 2013° 202 35.4 + 36.0 +
22.1 22.3
AposHealth NR At 3 At 3 At 3 NR At 12 At 12 At 12 NR
Lubovsk Unable to extract? months: months: months: months: months: months:
2017 y 34.7% 35.0% 29.7% 45.7% 44.7% 8.7%
decrease | decrease | decrease decrease | decrease decrease
AposHealth 46.7 39.0+ 38.97 + NR At 3 At 3 At 3 NR At 6 At 6 At 6 NR
+ 21.6 21.6 months: months: months: months: months: months:
Miles 2020° 19.7 274+ 241+ 241+ 24.0 + 212+ 212+
19.7 19.8 19.8 18.9 18.5 18.5
Notes:
a WOMAC Scores in these publications are reported in a line graph format where exact values cannot be visually extracted. Percentage decreases taken from text.
b WOMAC Scale in these studies reported as 1-100 in contrast to all other studies which report WOMAC Scale as 0-10.
Abbreviations: N/A: Not Applicable; NR: Not Reported; SD: Standard Deviation; SE: Standard Error; WOMAC: Western Ontario and McMaster Universities Arthritis Index.
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5.3.3 Quality of Life and Patient Satisfaction
Quality of life outcomes were consistently reported across the evidence base,

reported in one high quality RCT (Reichenbach 2020), one low quality
comparative study (Bar-Ziv 2010 and Bar-Ziv 2013) and 10 observational
studies (Debbi 2015, Drexler 2012, Drew 2022, Elbaz 2010, Elbaz 2014, Haim
2012, Herman 2018, Lador 2013, Lubovsky 2017 and Miles 2020).

The SF-36 is a standardised questionnaire used to evaluate self-reported
quality of life in various settings, including osteoarthritis patients. The
questionnaire consists of 36 items grouped into 8 dimensions: physical
function, pain, role limitation due to physical health, energy/fatigue, emotional
well-being, role limitation due to emotional health, social functioning, and
general health. The results from these 8 domains can be converted into 2
summary scores, a physical component score (PCS) and a mental component
score (MCS). SF-36 scores are reported in all included studies except Greene

(Unpublished) and Goryachev (2011) and are summarised in Table 9.

From one high quality RCT (Reichenbach 2020) no statistically significant
difference in SF-36 scores (total, PCS, and MCS) between active and control
groups was observed. One comparative study (Bar-Ziv 2010) reported a
significant difference in SF-36 scores between active and control groups and
between time points (baseline, 4 weeks, and 8 weeks). At 2-year follow-up
there were significant differences in total and PCS SF-36 scores between
active and control groups (Bar-Ziv 2013). However, there was no significant

difference in improvement over time between groups for the SF-36 MCS.

In the study by Drew (2022), the SF-36 overall score was significantly
improved after 1 year. The PCS SF-36 component increased significantly
after 1 year but no significant changes in MCS SF-36 component were
observed. Comparisons in SF-36 scores were made at baseline between the
AposHealth arm and the arm receiving TKR, and no significant differences
were noted. SF-36 scores were not reported post-surgery for the participants

in the arm receiving TKR.
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In the non-comparative studies, the impact on SF-36 scores from baseline to
post-treatment follow-up points was mixed. All subscale scores of the SF-36
were significantly improved in 4 studies (Drexler 2012, Herman 2018; Lador
2013; and Miles 2020). Significant improvements in all subscales except
emotional well-being were reported in 2 studies (Elbaz 2014 and Haim 2012).
Significant improvements were reported in all subscales except the subscales
of limitation due to emotional health and emotional well-being (Debbi 2015)
and significant improvements were reported in all subscales except role
limitation due to emotional health, emotional well-being, and social functioning
(Elbaz 2010). Significant improvements in all subscales except role limitation

due to emotional health were reported in one study (Lubovsky 2017).

In the study abstracts that reported on quality of life, positive impacts on
quality of life were observed as a result of intervention with AposHealth (Elbaz
2012, Elbaz 2009, Hagen 2018, and Veeramachaneni 2016).

The company provided 2 unpublished patient satisfaction surveys, one from
people in an NHS setting (n=218) and one from a private setting (n=165). The
questions in the NHS survey were agreed upon jointly by the company and an
NHS Clinical Commissioning Group (CCG). The results from the surveys
indicate high patient satisfaction and compliance rates with AposHealth. This
was aligned with the input from one patient expert who expressed great
satisfaction in the improvement to their quality of life since using AposHealth.

The EAG noted these reports were not peer-reviewed or published.

Overall, there is some evidence that AposHealth can improve quality of life for
people with knee OA, with stronger evidence for improvements to physical
aspects and weaker evidence for improvements to emotional aspects. There
is generally a lack of long-term data to evidence continued improvements

and/or the maintenance of any observed improvements.
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Table 9: SF-36 Results

SF-36 Scores: Mean (SD)

Study

Treatment

Baseline Follow-up 1 Follow-up 2
PCS MCS Total PCS MCS Total PCS MCS Total
Reichenbach | AposHealth | 404 +7.1 57074 NR At 12 weeks: | At 12 weeks: NR At 24 weeks: At 24 weeks: NR
2020 431+7.6 57.1+7.0 459+ 7.4 56.8 + 6.7
Control 40.3+6.2 56.4 + 8.8 NR At 12 weeks At 12 weeks NR At 24 weeks: At 24 weeks: NR
(Sham 438+73 56.2 + 8.9 445+8.0 56.0 + 9.0
Device)
Bar-Ziv 2010 | AposHealth | 46.0+18.6 | 57.5+£453 | 56.0 At 4 weeks: At 4 weeks: | At 4 weeks: At 8 weeks: At 8 weeks: At 8 weeks:
21.1 61.8+19.2 73.6 +38.2 68.1+17.7 69.2+21.0 90.8 +234 77.1+15.1
Control 43.7+£21.1 | 56.0 £ 39.3 535 At 4 weeks: At 4 weeks: At 4 weeks: At 8 weeks: At 8 weeks: At 8 weeks:
(Sham 18.9 36.7+20.9 | 427+403 |51.1£195 | 3871221 440+39.3 | 4851221
Device)
Bar-Ziv 2013 | AposHealth | 51.9+19.2 | 64.7 £ 19.6 NR At 2 years: At 2 years: NR N/A
67.6 £ 16.3 73.7 £13.1
Control 39.7+17.8 | 50.3+19.7 NR At 2 years: At 2 years: NR N/A
(Sham 371+149 | 56.8+125
Device)
Debbi 2015 AposHealth NR @
Drew 2022 AposHealth | 43.2+1.6 64.4+1.6 515+ At 3 months: | At 3 months: At 3 At 12 months: | At 12 months: At 12
1.2 52.1+1.7 69.2+1.6 months: 48.8+29 67.7+28 months:
58.8+1.4 56.9+2.4
Elbaz 2014 AposHealth | 44.7 +14.5 | 58,51+ 16.0 NR At 3 months: At 3 months: NR At 6 months: At 6 months: NR
59.0 £ 18.0 67.0+ 16.3 65.3+17.7 71.7+134
Haim 2012 AposHealth NR 2@
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SF-36 Scores: Mean (SD)

Study Treatment Baseline Follow-up 1 Follow-up 2
PCS McCS Total PCS McCs Total PCS | McCs Total
Drexler 2012 | AposHealth | 474 +17.2 | 60.5+ 18.9 NR At 3 months: At 3 months: NR N/A
54.6 £ 18.2 66.4+17.9
Elbaz 2010 AposHealth NR 2@
Herman AposHealth NR NR 516+ NR NR At3 NR NR At 6 months:
2018 0.73 months: 59.8 + 0.82
59.4 + 0.74
Lador 2013 AposHealth | 43.0+ 154 | 57.1 £ 18.9 NR At 4 months: At 4 months: NR N/A
52.1+17.9 64.0 £ 18.5
Lubovsky AposHealth | 429+ 16.3 | 56.8 + 18.1 NR At 3 months: | At 3 months: NR At 12 months: | At 12 months: NR
2017 520+16.9 | 63.4+175 543 +18.3 65.1 + 18.2
Miles 2020 AposHealth | 45.7+184 | 64.0+19.5 | 53,5+ | At3 months: | At3 months: At 3 At 6 months: At 6 months: | At 6 months:
16.1 57.7 +19.9 72.3(18.2) months: 61.4 (20.0) 73.6 + 18.1 65.2 + 16.9
62.6 + 16.6
Notes:
aThe SF-36 questionnaire scores are not reported in the 2 summary score formats in these studies (PCS and MCS).
Abbreviations: MCS: Mental Component Score; N/A: Not Applicable; NR: Not Reported; PCS: Physical Component Score; SF-36: Short-Form 36 Item Quality of Life
Questionnaire
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5.3.4 Surgery Avoidance or Delay
There is extremely limited, low quality evidence that AposHealth can delay

surgery for people with knee OA through symptom management.

Surgery avoidance is being defined in this context as an individual with knee
OA who would have been referred for total knee replacement (TKR) under
current guidelines but who does not progress to surgery and instead
continues to manage their symptoms through non-surgical interventions.
Surgery delay is defined in this context as increasing the time period an
individual manages their symptoms with non-surgical intervention before
progressing to surgery. Surgery avoidance and/or delay is the primary

outcome of the economic model submitted by the company.

The company emphasises the potential of AposHealth for altering and
improving gait patterns of people with knee OA and states an assumption that
this is the reason patients may be able to delay or avoid TKR. While there is
some evidence that gait is modified by the provision of AposHealth, only two
studies included by the EAG include surgery avoidance as the primary
outcome (Drew 2022 and Greene Unpublished) and neither included
correlation analysis exploring the relationship between gait modification and
surgery avoidance/delay. The study by Greene (Unpublished) reported that
84% of people (305/365) that met the criteria for being referred for TKR in an
NHS Trust did not progress to having a TKR after being provided with the
AposHealth device. The study by Drew (2022) reported that 86% of the
participants who received AposHealth avoided TKR at 2 years (204/237).
These studies are retrospective case series with no comparator to assess if
AposHealth has a higher rate of surgery avoidance in comparison to other
non-surgical knee OA therapies. Additionally, there is no data beyond the 2-
year follow-up periods to establish if TKR was avoided completely or just
delayed. The study authors in both Drew (2022) and Greene (unpublished)
note that there were significant differences between the individuals that
progressed to have TKR and those that did not. In the study by Drew,
baseline pain and function were worse in the group of patients who
progressed to TKR. In the study by Greene (unpublished) the Oxford Knee

Scores were worse in those who progressed to TKR.
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In the study by Bar-Ziv (2013) that compared AposHealth (active group) with a
sham device (control group), the authors observed a difference in the number
of TKRs performed in the active and control groups at the 2-year follow-up
time point, although this was not a pre-specified outcome of the study. One
patient (2.6%) in the active group underwent a TKR while 5 patients (31%) in

the control group underwent a TKR.

The consensus amongst clinical experts was that there is insufficient long-
term data to determine how long AposHealth can delay TKR for or whether
patients can avoid TKR altogether by using AposHealth. A patient expert
stated they have been ‘avoiding’ surgery for approximately 3 years by using
AposHealth to manage their symptoms. The EAG noted this patient expert
expressed personal wishes to avoid surgery and clinical experts agreed that

this would be the case for a proportion of people with knee OA.

5.3.5 Reduction in the use of standard care or conventional
therapies

There is limited, low quality evidence that use of AposHealth results in a
reduction in the use of pain medication, physical therapy and other non-

pharmacological interventions.

The company submission included unpublished evidence in the form of
survey and audit data that suggested the use of AposHealth resulted in a
reduction in outpatient consultations regarding knee pain, a reduction of
opioid use, a reduction in physical therapy and other non-pharmacological

interventions

In the RCT by Reichenbach (2020), the rates of analgesic use were not
different between the AposHealth group and the control group. The study by
Bar-Ziv (2010) reported that overall, the control group utilised more of the

rescue medication provided (647 pills) in comparison to the active group (273

pills).

In the study abstract by Hagen (2018), it is reported that use of opioid
medication was lower in people who had completed a course of therapy with

AposHealth in comparison to a general population of people with knee OA.
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6 Adverse events

The EAG did not identify any adverse events from searches on the MHRA
and FDA databases. The company did not report results of searches on these
databases. The company highlighted the study by Reichenbach (2020) which
reported no significant adverse events associated with the treatment

compared to controls.

The EAG are satisfied that there are no significant safety concerns for
AposHealth. The possibility that AposHealth may impact on balance and
incidence of falls is mitigated by patients with balance issues being excluded
from the recommended population for AposHealth. The clinical experts
agreed that they have not been alerted to any adverse events from the use of

AposHealth in their experience.

7 Evidence synthesis and meta-analysis

The company submission did not include meta-analysis, and did not cite

reasoning for this.

The EAG note that while there is consistency in the outcomes reported, there
is an absence of a consistent comparator across the studies. In addition, there
are variable follow-up periods (ranging from 8 weeks to 2 years). The EAG
therefore consider that meta-analysis of the available data will not provide any
further certainty of the effectiveness of AposHealth compared with other non-

surgical treatments. The EAG has therefore not conducted a meta-analysis.

8 Interpretation of the clinical evidence

The EAG acknowledges the potential for AposHealth to improve pain,
function, stiffness, and quality of life for patients with knee OA, as evidenced

by improvements in outcome measures such as WOMAC and SF-36.

The EAG notes there is limited evidence with standard care as the
comparator but recognises that there are inconsistencies in the standard care
pathway in the NHS that may make it difficult to identify clear comparators.
Due to its proposed positioning in the knee OA care pathway, comparison of
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AposHealth against other non-surgical interventions for knee OA would be
beneficial to determine its relative effectiveness. As the evidence is largely
non-comparative, it cannot be determined that AposHealth is superior to other
forms of non-surgical OA therapy for improving symptoms and increasing
quality of life. The EAG notes that where AposHealth is compared to another
intervention (or control), it is compared to a sham device. The EAG is cautious
of potential issues with the validation of the sham device and its ability to act
as a true control. This aligns with the draft NICE guideline for the
management of osteoarthritis (expected publication October 2022) which
recognises that the difficulty in designing an appropriate sham device is a

significant limitation for studies involving shoe devices.

The EAG recognises there is potential for AposHealth to be effective at
delaying surgery for people who do not wish to, or cannot, undergo surgery
when it is the recommended treatment option for them. However, with the lack
of long-term follow-up reporting on surgical delay and/or avoidance, this

potential is currently not well supported.

Overall, the EAG considers there are uncertainties in the evidence
surrounding: the clinical importance of improvements in symptoms, how these
observed improvements compare to existing non-surgical interventions for
knee OA, and the ability of AposHealth to result in delay or avoidance of TKR
surgery. The need for further evidence generation should be considered,
acknowledging that the evidence indicates positive outcomes, which is
supported by patient expert testimony, clinical expert input and an NHS

patient satisfaction survey.

8.1 Integration into the NHS
The positioning of AposHealth in the care pathway for osteoarthritis is unclear.

The company submission states that AposHealth would be provided alone or
alongside standard non-surgical interventions for knee OA. Clinical experts
indicated that AposHealth would be utilised after standard care options had
been exhausted, as a method of delaying TKR. One clinical expert raised
concerns that AposHealth was adding another ‘layer’ of treatment to the

pathway and potentially adding extra costs for the NHS.
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The evidence available is mostly in settings outside of the NHS. The company
states that there are no expected differences between the participants in the
included studies and those receiving routine care in the UK NHS. AposHealth
is currently being used in 3 NHS Trusts and also in private settings. A clinical
expert using AposHealth in both private and NHS settings stated that
AposHealth is beneficial to patients who are not responding to standard non-
surgical intervention and have been recommended for surgery. However, the
same clinical expert proposed that AposHealth may hold more benefit to
patients if introduced at an earlier point in the care pathway as the effect on
neuromuscular training would be greater. The EAG has not identified any
published evidence regarding the optimal point at which to introduce

AposHealth to a patient’s care pathway.

Clinical experts suggested that the current care pathway for knee OA is
largely patient-led with an individual’s tolerance to pain and discomfort
alongside their personal wishes to avoid surgery being major factors in
influencing their progression to TKR. Individuals with a strong aversion to
undergoing surgery (TKR) may be assumed to have a higher compliance to
devices such as AposHealth in comparison to individuals that are not strongly
against undergoing TKR. The evidence review by the EAG did not include
details on patient compliance with the device and the relationship to personal

preferences on avoiding surgery.

AposHealth is a device that has components (pertupods) that can be altered
as per the requirement of the user and replaced should wear and tear occur,
as confirmed by the patient expert. The implications of the provision of follow-
up appointments and physiotherapy sessions is discussed in more detail in

Section 9.

The company claims that AposHealth can be used without the need for an
additional gait analysis device, and can be calibrated and evaluated using a
combination of clinicians’ observations and patient-reported feedback, which
the EAG accepts. However, clinical experts noted that use of additional gait
analysis tools beyond a visual assessment and patient feedback are likely to
be used. The EAG noted that AposHealth can be used with a variet