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3 Abbreviations

AE/AR Adverse event/Adverse Reaction

ASA American Society of Anesthesiologists physical status
classification system

BPI Brief Pain Inventory — Short Form

CA Competent Authority

CRF Case Report Form

CSF Cerebrospinal Fluid

CTIMP Clinical Trial of Investigational Medicinal Product

DCM Degenerative Cervical Myelopathy

DMC Data Monitoring Committee

DN4 Douleur Neuropathique 4

DSUR Development Safety Update Report

GAD7 Generalised Anxiety Disorder Questionnaire 7

GP General Practitioner

GCP Good Clinical Practice

HTA Health Technology Assessment

ICF Informed Consent Form

IMP Investigational Medicinal Product

Lami Laminectomy alone

LamiF Laminectomy and Fusion

MHRA Medicines and Healthcare products Regulatory Agency

MCID Minimum Clinically Important Difference

mJOA Modified Japanese Orthopaedic Association

MRI Magnetic Resonance Imaging

NDI Neck Disability Index

NHS National Health Service

NIHR National Institute for Health Research

NIMP Non Investigational Medicinal Product

OPLL Ossification Posterior Longitudinal Ligament

PHQ9 Patient Health Questionnaire 9

PE Pulmonary Embolus

PIS Participant Information Sheet

R&D Research and Development

RA Regulatory Agency

REC Research Ethics Committee

SAE/SAR Serious Adverse Event/Serious Adverse Reaction

SD Standard Deviation

SUSAR Suspected Unexpected Serious Adverse Reaction

TMG Trial Management Group

TSC Trial Steering Committee

VTE Venous Thromboembolism
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4 Trial Synopsis

Title of clinical trial

POsterior Laminectomy and FlXation for
Degenerative Cervical Myelopathy
[POLYFIX-DCM]

Sponsor name

Cambridge University Hospitals NHS
Foundation Trust and the University of
Cambridge

Medical condition or disease
under investigation

Degenerative Cervical Myelopathy (DCM)

Purpose of clinical trial

To define best practice in the use of posterior
spinal fixation for individuals undergoing
multi-level posterior surgery for DCM

Primary objective:

To determine the mean difference by the
modified Japanese Orthopaedic Association
score at 24 months post-surgery of
laminectomy and fusion and laminectomy
alone, for multi-level DCM.

Exploratory outcomes:

1. To compare pain, physical function,
quality of life, spinal alignment and
adverse events between the two arms.

2. To undertake a detailed economic
evaluation of laminectomy and fusion and
laminectomy alone for multi-level DCM.

Trial Design

Multi-centre, pragmatic, randomised control
trial

Trial Outcome Measures

Primary outcome measure [24 Months]:
e Modified Japanese Orthopaedic
Association score (mJOA)

Secondary outcome measures:

e VAS pain

e SF36v2 (Quality of Life) Score (Physical
Component Score, Mental Component
Score and Bodily Pain)

EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4 (DN4)
Michigan Body Map (Pain Location)
Procedural complications, including
intraoperative blood loss, dural tear,
surgical site infection, wound breakdown
and instrument failure

e Adverse Events

e Length of Hospital Stay
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e Length of Operation

e Discharge Destination

e Cervical, Dynamic X-Rays (Alignment
[C2-7 lordosis, C2—7 Sagittal Vertical Axis
and T1 slope], Fusion, Movement)

e Myelopathy.org symptom inventory

Assessments will be performed at 6, 12 and
24 months post-operatively.

Sample Size

Recruitment of 394 participants in total (40 in
an internal pilot)

Summary of eligibility criteria

Inclusion Criteria:

e Adult patients (aged 18 years or over)

e Diagnosis of DCM

e Scheduled for surgery involving 2 or more
laminae

e Able to provide informed consent

e Able to read and understand English

Exclusion Criteria:

e Mild, non-progressive DCM (defined as a
mJOA Score of >16)

e Presentation in the context of acute
trauma

Intervention

Multi-level posterior cervical spine surgical
decompression with posterior fusion (screws
and rods)

Comparator

Multi-level posterior cervical decompression
alone (laminectomy)

Procedures: Screening &
enrolment

e Age
e mJOA
e Planned Surgical Intervention
e DCM characteristics

o Symptoms

o Length of DCM symptoms

o MRIimage findings

= Number of cervical spine
levels for treatment

Neurological examination

Pre-operative Baseline
assessment

Weight (Kg)

Smoking status

Psychiatric comorbidities
Impaired gait

Medical History (Co-Morbidities)
Medication History

MJOA assessment
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SF36v2 (quality of life) score (physical
component score and mental component
score)

EQ5D-5L

Patient Health Questionnaire (PHQ9)
Generalised Anxiety Disorder
Questionnaire (GAD7)

Neck Disability index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4 (DN4)
Michigan Body Map (pain location)
Cervical X-Rays (Deformity, Auto-fusion,
Movement)

Myelopathy.org symptom inventory
(Updated) Charleston Comorbidity Index
Healthcare Resource Use Questionnaire

Intra-operative assessment

Operation title
Levels treated
American Society Anaesthesiology (ASA)
grade
Operation Duration
Estimated Blood Loss
Intra-operative complications
Use of
o Intra-operative Navigation
o Intra-operative Neuromonitoring
(neurophysiology)
Nature of Inserted Metalwork (if
applicable)
Use of synthetic products to support
fusion

Post-operative assessment on
discharge

Length of Stay and Ward Type
Complications (including surgical site
infection, wound breakdown, post-
operative infection, post-operative medical
complication e.g. PE)

Other adverse events (E.g. blood
transfusion)

Change in Medication

Cervical X-Rays

Follow up assessment at 6
months post-surgery

mJOA

SF36v2 (Quality of life) Score
EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
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Complications (including surgical site
infection, wound breakdown, instrument
failure)

Adverse Events

Cervical X-Rays

Myelopathy.org symptom inventory
Change in Medication

Healthcare Resource Use Questionnaire

Follow up assessment at 12
months post-surgery

mJOA

SF36v2 (Quality of life) Score

EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
Complications (including surgical site
infection, wound breakdown, instrument
failure)

Adverse Events

Cervical X-Rays

Myelopathy.org symptom inventory
Change in Medication

Healthcare Resource Use Questionnaire
MRI cervical spine

Follow up assessment at 24
months post-surgery

mJOA

SF36v2 (Quality of life) Score
EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
Complications (including surgical site
infection, wound breakdown, instrument
failure)

Adverse Events

Cervical X-Rays

Myelopathy.org symptom inventory
Change in Medication

Healthcare Resource Usage
Questionnaire

End of trial

Participants involvement in the trial will end
upon completion of the 24-month follow up
following surgery.

Any SAEs which have not resolved will be
clinically followed up until resolution outside
of this trial.

Procedures for safety monitoring
during trial

All results will be forwarded to the DMC who
will address safety issues. Any significant
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adverse results will be reported to the DMC
via the Trial Coordinating Centre. Onward
reporting to the TSC and Sponsor.

Criteria for withdrawal of A participant may withdraw their consent at

participants any time.

Participants may also be withdrawn at the
discretion of the Investigator or Sponsor, for
the following reasons:

e Significant protocol deviation;

e An adverse event which results in inability
to comply with trial procedures;

e Degenerative Cervical Myelopathy
disease activity, which results in inability
to continue to comply with trial
procedures.

4 Lay Summary

Degenerative Cervical Myelopathy [DCM] is a common condition caused when
arthritic changes in the neck compress the spinal cord. It affects up to 2% of
adults and causes numb and clumsy hands, imbalance, and bladder problems.
Often it continues to worsen with time and left untreated lead to severe disability
and paralysis.

The only current treatment is surgery, and a number of different operations are
used. The aim of surgery is to create space for the spinal cord. Surgery is able to
stop further deterioration and lead to some improvements.

For people who need DCM surgery from the back of their neck, the pressure on

the spinal cord is relieved by removing part of the bone that surrounds the spinal
cord called the laminae. This procedure on its own is called a laminectomy. In
some cases, metal implants are placed in addition to the laminectomy in order to
stiffen the spine. This is called laminectomy and fusion.

Both procedures have potential advantages and disadvantages.

Laminectomy alone is a more straightforward and shorter surgery, that does not
affect the range of movement in the neck. However, without fusion a change in
the alignment of the spine, called deformity may develop. Some surgeons believe
deformity may affect long-term recovery and may cause greater neck pain for
some people.

Laminectomy and fusion aims to prevent this deformity, but in doing so will
greatly reduce the range of movement in the neck (particularly looking over the
left or right shoulder). Some people find this a problem for everyday life, such as
driving. Furthermore, the insertion of metal work slightly increases the risks of the
surgery, whilst greatly increasing the cost.

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 17 of 63

At present we do not know which of these approaches is better. Surgeons
advocating for one or the other approach are split approximately half and half.
Finding out whether one approach is superior is an important research priority,
according to both patients and professionals.

We propose to address the following question, using a randomised controlled
trial:

‘Does laminectomy alone or laminectomy with fusion lead to better recovery in
patients undergoing surgery for DCM from the back’?

Patients scheduled to undergo posterior surgery for DCM will be allocated using
a computer to one or other treatment. This will involve 394 patients across 30+
sites, mainly based in the UK. Overall, it is designed to enable a better
understanding and better choices with regards to surgery for this condition.
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5 Trial Flow Chart

Patient with a diagnosis of DCM attending a neurosurgical/spinal surgery unit
Diagnosis based on the presence of at least one symptoms from each of the following three groups — Clinical symptoms: Numb hands; Clumsy hands;
Bilateral Arm Parasthesia; Gait impairment; L’'Hermitte’s Phenomenon; Weakness AND Neurological symptoms: pyramidal weakness; Hyperreflexia;
Positive Hoffmansign; Upgoing Plater Response; Atrophy of intrinsic hand muscles; Spasticity/Clonus; Broadbased, unstable gait AND MRI Indicators: Full
effacement of CSF and deformation of cord; T1 signal change; T2 signal change; Segmentation of T2 signal change; Reduction in transverse area of cord.

Y
Assessed for Eligibility (n=)

Y

Inclusion Criteria
Presence of at least one Clinical, AND one neurological, AND one MRI indicator for DCM (above)
Male or female, over the age of 18 years
Scheduled for a posterior surgical decompression involving 2 or more laminae as part of usual NHS clinical practice
Pre-operative mJOA score of 15 or less

Exclusion Criteria
Mild, non-progressive DCM (defined as a mJOA Score of >16)
. Presentation in the context of acute trauma
. Unable to converse, read or write English at elementary school level

< ]

Excluded Consent to participate (n=)
e Not meeting criteria (n=)
. Declined to participate (n=)
. Other (n=) y

Randomisation (n=)

Y
Allocation (n=)

N

Allocated to Laminectomy and Fusion (LamiF) Allocated to Laminectomy alone (Lami)
e  Received LamiF (n=) e Received Lami (n=)
e Did not receive LamiF (n=) e  Did not receive Lami (n=)

Y A4

Lost to follow up (n=) Lost to follow up (n=)
Y \ 4
Follow Up
Pre-op - Post-op - 6 Months > 12 Months - 24 Months
Y Y
Internal Pilot

Confirm Recruitment and No Safety or Ethical Concerns

Final Analysis

A

Analysed (n=)

Excluded from analysis (n=)
Lost to follow up (n=)
Cross-over Lmai > LamiF (n=)
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6 Introduction

6.1 Background

Degenerative cervical myelopathy (DCM) is the most common cause of spinal cord
dysfunction in adults and is associated with a significantly reduced quality of life'2. DCM
results from compression of the spinal cord from surrounding structures due to chronic
degenerative changes®. Compression may be anterior, posterior or both. DCM may
occur as either single-level (at one vertebral level) or multi-level (two or more vertebral
levels) disease. Patients commonly present with progressive neurological deficits, such
as numb and clumsy hands, imbalance, frequent falls, loss of mobility and urinary
incontinence?, complemented by magnetic resonance imaging (MRI) changes. Patients
may also present asymptomatically following an incidental finding on MRI or following
an acute exacerbation of these symptoms*-¢. Whilst DCM can remain mild and stable,
the injury and disability often progresses with time. In these instances if left unchecked
or undiagnosed, symptoms may progress to complete paralysis’.

The incidence of DCM is estimated to be at 4/100,000 population/year8. However, this is
likely a major under-estimation, as it is based on the occurrence of surgery which is not
required in all cases,and cannot account for underdiagnosis. In a case series of patients
presenting with neck of femur fracture, 18% had undiagnosed DCM?. Studies have
shown that up to 26% of adults suffer from asymptomatic compression of the spinal
cord, and this becomes more common with age. Further a proportion of these patients,
estimated at 23%, will go onto develop symptoms within 4 years#-6°. This would equate
to an approximate prevalence of 1 in 50 adults. DCM is already estimated to be the
most common cause of spinal dysfunction worldwide and with an aging population, both
its incidence and prevalence are set to rise310.

International guidelines advise prompt surgical decompression for the treatment of
moderate to severe or progressive DCM?. Surgery aims to alleviate spinal cord
compression in an attempt to prevent further neurological damage!'?. However,
recovery after surgery is typically incomplete, with many patients left unable to work and
function independently®11.13,

A number of different surgical techniques are used to treat DCM. These are broadly
categorised as:

(1) Anterior or Posterior, depending on the approach to the spine (front or back of
the neck).

(2) Instrumented or Non-instrumented, depending on whether metal implants
alongside decompression are used or not, with the aim to form ‘fix’ the spine, by
providing a cast to enable fusion of the bone.

Currently the choice of surgical procedure is left at the discretion of the treating
surgeon, and there is variation in practice'*. The choice of whether to use an anterior or
posterior procedure is commonly informed by the location and type of spinal cord
compression®®. For example, spinal cord compression in front of the spinal cord is often
treated using anterior surgery'®. A recent RCT of anterior vs posterior surgery found
they were equally effectivel’. Of note in this study, no patients treated posteriorly
underwent a laminectomy alone.
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For DCM treated posteriorly, the decompression is often called a laminectomy as the
posterior elements of the spine are removed, including the posterior portion of the spine
called the laminae. The consequent disruption to the spinal anatomy can have
implications for its biomechanical function, leading to abnormal movements (‘instability)
or abnormal alignment (‘deformity’)'8. The magnitude and likelihood of the changes
increase with the number of consecutive levels operated on, i.e. posterior treatment for
‘Multi-Level’ DCM?'°. Consequently, some surgeons advocate stabilising the spine
(laminectomy and instrumented fusion) as well as performing a decompression.

Whether or not this is significant to patients is uncertain?2%, with conflicting
evidence'®?2-?* and recommendations?>-?2 leading to widespread variation in clinical
practice>?°, Although widely used, there has been no prospectively powered
comparison of these techniques.

The rationale for laminectomy and fusion

It is recognised that without stabilising techniques, such as instrumented fusion, 6—46%
individuals undergoing multi-level posterior surgery may develop deformity in the form of
kyphosis (abnormal forward curvature) of the cervical spine!®3°. Some consider this
relevant to patient outcomes in two principal ways:

1) Kyphosis affects posture and movement of the neck, impacting function and quality
of life1831.32,
2) Ongoing instability can allow dynamic injury (injury to the spinal cord because the

spine is too mobile, despite decompression) to persist, leading to late deterioration
22,23,33,34

In keeping with this, studies have shown poorer functional outcomes, including late
deterioration (10—37%) in patients without the use of stabilising techniques?0:2233,

Further, it has been hypothesized that without stabilisation, the instability of spine may
drive further arthritic changes leading to additional or recurrent spinal cord compression
in untreated areas??35-3,

The rationale for decompression alone

However other studies have concluded that stabilising techniques are not required, as
they do not change patient outcomes such as function or quality of life38-42. Given
laminectomy and fusion significantly adds to the cost of treatment, including the implant
costs and operative time, instrumentation has been questioned. It is also worth noting,
that the insertion of stabilising techniques requires an additional skillset, moving it
outside of the scope of non-specialist surgeons, holding implications for the delivery of
care.

The present uncertainty is therefore likely driven by the paucity of clinical evidence and
has led to the commissioning of POLYFIX DCM by the NIHR HTA, specifically to
determine whether patients with multi-level DCM, treated posteriorly, benefit from
additional instrumented fusion (‘laminectomy and fusion’) compared to decompression
(‘laminectomy’) alone. POLYFIX DCM will be the first, adequately powered, randomised
trial in response to this question.
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7 Rationale for Trial

Degenerative Cervical Myelopathy is increasingly common and almost universally
disabling.

DCM is the commonest form of adult spinal cord dysfunction?, estimated to affect 1 in
50 adults*3. Currently a minority of less than 5% of patients make a full recovery*.
Therefore, most individuals with DCM undergoing surgery will suffer from life-long
disability. A recent comparative study found that DCM sufferers have amongst the
worst quality of life scores of all chronic disease?. A survey by Myelopathy.org (Charity
No 1178673) of its DCM community found all patients harbour disabilities despite
treatment with ~50% unable to work and ~50% dependent on others for day to day
care*°, This equates to an average lifetime loss of earnings for those of working age
of £0.5m*¢. Advances that improve outcomes are urgently required.

Treatment is limited to surgery, and in particular for multi-level DCM, most
commonly either laminectomy or laminectomy with fusion surgery

Surgery to decompress the spinal cord is the only evidence-based treatment for DCM 8.
Particularly in the UK, the two main options are laminectomy alone and laminectomy
and fusion#’.

A secondary analysis of existing DCM trials suggests a possible neuromuscular
benefit to instrumented fusion for multi-level DCM

In a secondary analysis of the AOSpine North America'?#® and International
observational studies'?!, the world’s largest trial dataset on DCM, instrumented fusion
demonstrated significant benefit for patients with regards to pain, quality of life, and
neurological function for multi-level disease. Specifically, patients undergoing
laminectomy with instrumented fusion (N=186) had a significantly longer operative
duration (P<0.0001, 231.44 vs 107.10 minutes) but a comparable length of hospital stay
as compared to individuals treated with laminectomy only (N=22). In terms of outcomes,
patients treated with laminectomy with fusion exhibited clinically meaningful
improvements as measured with the best validated clinical tool the modified Japanese
Orthopaedic Association Score (AmJOA=2.48) and the Nurick score (ANurick=1.19),
whereas those who underwent a laminectomy without fusion did not (AmJOA=0.78;
ANurick=0.29). There were significant differences between surgical cohorts in the
change in mJOA and Nurick scores from preoperative to 24- months postoperative
(mJOA: -1.70, p=0.0266; Nurick: -0.90, p=0.0241). The rate of perioperative
complications was comparable (p=0.879). This data requires external validation but
indicates that laminectomy with fusion may improve outcomes in DCM.

The demand for DCM surgery is rising and the cost-effectiveness of relative
techniques unknown

Given the association with age, DCM prevalence is on the rise in the ageing populations
of the developed world. This is reflected by year on year increases in the number of
operations*®-°!, including the NHS®2. The average age of these patients undergoing
surgery is increasing®®. Its disabling clinical impact is of particular concern for the
elderly®3, leading to reduced mobility and frailty through gait disturbance and
imbalance®®4. NHS England recognises 1) reducing premature mortality and 2)
enhancing quality of life for people with long-term conditions as important. Despite
increasing age, older patients have been shown to experience the same absolute
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benefit from surgery as younger patients®3. Furthermore, older patients were found to
be more likely to undergo posterior surgery, involving a greater number of levels®3,

Adult spinal deformity surgery has been shown to have higher total cost per quality-
adjusted life year gained in the short term in comparison to other spinal procedures
such as lumbar decompression®®. Therefore, minimising risk of deformity, secondary to
surgery for multilevel DCM, is going to become increasingly more important in
financially pressured health care systems. Patil et al. highlighted the increasing financial
burden associated DCM surgery, showing inflation-adjusted hospital charges rose by
48% for DCM surgery over a 10-year time period in the USA%.

The first GIRFT (Get it right first time) Report in Spinal Surgery®® recognised the
significant expenditure faced by Spinal Surgery for surgical implants. Instrumentation is
becoming increasingly favoured in spinal surgery®2. This re-emphasises the cost-
implications of instrumented fusion for DCM, and the requirement to understand its cost-
effectiveness®®. If instrumented fusion offers no additional benefit, it would represent a
major cost saving for the NHS. In their evaluation of US practice during the 1990s,
Deyo et al°’ identified a three-fold increase in spinal fusion correlating with the advent of
new surgical devices and not necessarily evidence. Treatment of cervical spondylosis,
including DCM, is the third leading area of healthcare expenditure in the US after
diabetes and heart disease®®. Ensuring cost-effective spinal surgery is essential to meet
ongoing demands.

Consequently, establishing the optimal surgical management for cases of multi-
level DCM treated posteriorly remains an unmet clinical need, with implications
for both the patients and healthcare providers.

POLYFIX DCM will therefore address the following hypothesis:

Laminectomy and fusion improves outcomes following surgery for multi-level
degenerative cervical myelopathy when compared to laminectomy alone.

P: Population

Adult patients with moderate to severe DCM, scheduled for posterior
decompression surgery involving removal of 2 or more consecutive laminae.

I: Intervention

Laminectomy with instrumented fusion.
C: Comparison group

Laminectomy alone.

O: Outcome of interest

mMJOA at 24 months post-surgery.
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8 Trial Design

8.1 Statement of Design

POLYFIX DCM Will be a multi-centre pragmatic, randomised trial, with blinded outcome
assessment, aiming to determine the comparative clinical- and cost-effectiveness of
decompression and fusion, with decompression alone for multi-level DCM treated
posteriorly. Due to the nature of the trial, the local clinical teams, patients and carers
cannot be blinded to allocation. However, by employing centralised telephone follow-up,
a blinded assessment of the primary outcome can be performed.

We have opted to detect a mean difference of 1 point on the mJOA, on the basis both
surgical procedures are considered to achieve the minimally clinical important
difference (MCID) (see below), and the aim here is to establish superiority of one
technique (or not) over the other.

The trial will be preceded by an internal pilot in order to confirm recruitment,
randomisation, treatment, and follow-up assessments (See Interim Analysis, 16.2).

8.2 Number of Centres

This is a multi-centre study involving approximately 20-30 sites in the UK and 5-10
sites internationally. The internal pilot phase will take place across approximately 10
UK sites. We have estimated annual, per site recruitment at 4-8 patients.

8.3 Number of Participants

We plan to include 394 participants in this trial, accounting for 10% attrition. The pilot
phase aims to assess at least 40 participants.

In anticipation of requirements to optimise recruitment processes. We propose initially 3
patient focus groups of 3-6 people (1 within pilot phase, 2 within the substantive phase)
conducted online using Zoom or equivalent videoconferencing system. These are
planned to be conducted by Elen Sarewitz, a person with DCM who has expertise in
identifying and responding to recruitment challenges in healthcare trials, but
alternatively a suitably qualified alternative member of the investigating team could be
used. Participants will be selected after they have made an enrolment decision. These
workshops will focus on understanding individual experiences and are not designed to
change their opinions. This will be supplemented with telephone, or face to face
interviews of local investigators (<25) to explore their experiences of barriers to
recruitment. Face to face interviews may make use of conferences, or site visits. The
number and frequency of interviews will be responsive to challenges encountered and
may therefore increase or decrease. Participation will be voluntary.

8.4 Participants Trial Duration

On average patients wait 79 days to undergo surgical treatment (NHS Hospital Episode
Statistics, Pre-COVID19). Therefore, incorporating 24 months follow up atop of the
average 2-3 months lead time to surgery, participants will be within trial for
approximately 27 months.
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8.5 Trial Objectives

8.5.1 Primary objective

e To detect a mean difference of 1 point in the mJOA scale at 24 months post-
surgery between the laminectomy alone group and the laminectomy and fusion

group

8.5.2 Secondary objectives

e Compare the short-term clinical effectiveness of laminectomy and laminectomy
and fusion at 12 months post-surgery

e Compare pain, quality of life, surgical complications, and radiological measures
between the two groups

e Undertake a detailed economic analysis

e Undertake a predefined secondary analysis of:

o Number of levels treated

o Presence / Amount of movement pre-operatively (>1mm subluxation on

flexion/extension X-Ray)

o Presence of auto-fusion at 1 or more cervical level pre-operatively®°
(radiological evidence of spontaneous fusion between two adjacent
vertebrae)

Presence of Kyphosis (C2-C7 Cobb Angle <0°)%!
Presence of Cervical Ossification of Posterior Longitudinal Ligament
Previous Cervical Spine Surgery
o Age
Undertake a predefined subgroup analysis of
o Participants satisfying the criteria of modified K Line Negative, on pre-
operative imaging?6:62

O O O

8.6 Trial Outcome Measures

8.6.1 Primary outcome measure

The primary outcome measure for this trial is the modified Japanese Orthopaedic
Association Score (mJOA).

This will be conducted by telephone, by a suitably trained professional, blinded to the
participants allocation. Patients will be informed of this at screening assessment and in
writing via the PIS.

The mJOA is an 18-point professional administered scale (0 worst to 18 best), which
evaluates motor dysfunction in upper and lower extremities, loss of sensation and
sphincter dysfunction. The mJOA is the international standard, and most validated
measure for assessment of function in DCM?263:64,

Whilst laminectomy with fusion is hypothesized to improve both pain and neuromuscular
function, a single validated endpoint for use in English speaking populations,
encompassing assessment of both domains does not exist for DCM.

Pragmatically, the mJOA was therefore selected as the single primary end-point, on the
basis:

(1) The recovery priorities for patients are pain, hand and walking function®®
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(2) The mJOA is the international standard, and most validated measure for
assessment of neuromuscular function in DCM.26384 |t has been the primary
endpoint for most leading trials (AO Spine North America, AO Spine
International, CSM Protect, CSM Surgery and RECEDE Myelopathy). It primarily
evaluates motor dysfunction in upper and lower extremities but also altered
sensation (including pain) to the hand(s) and sphincter dysfunction.

(3) Pain is a complex experience, and a single pain outcome tool has not been
specifically validated for use in DCM

(4) The NIHR HTA (Funder) favoured a single primary end point (vs. co-primary end
point)

(5) Although traditionally a clinician administered score, a version has now been
developed for use remotely®®, potentially more conducive to current NHS practice
due to the COVID19 pandemic.

Together therefore the mJOA targets hand and walking function (2 of the 3 recover
priorities for patients), with some reference to pain. Further it is the best validated
disease score, with established MCID and precedent across a number of DCM clinical
trials.

Further it has been validated for remote assessment, and is therefore suitable for
centralised and blinded outcome assessment by telephone®6-68,

8.6.2 Secondary outcome measures

The following outcomes will be measured after surgery:
e Length of Hospital Stay
e Length of Operation

The following outcomes will be measured at 6-, 12- and 24-months post-surgery:
SF36v2 (Quality of life) Score

EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4(DN4)

Michigan Body Map (Pain Location)

Surgical Complications (Defined by Tetreault et al 2019%°)

Other Adverse Events, including mortality

Cervical X-Rays (Alignment [C2-7 lordosis, C2—7 Sagittal Vertical Axis and T1
slope], Fusion, Movement)

The following outcomes will be measured at 12 months:
e MRI Cervical Spine (Decompression, Cord Signal Intensity)

These outcomes have been selected to align with the newly completed Core Outcome
Set for DCM, in the absence of defined core measurement set at the time of trial set-
up’e.

Domain Outcome Polyfix Tools

Neuromuscular Neck Mobility NDI
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Finger Strength mJOA
Grip Strength mJOA
Finger/Hand Dexterity mJOA
Arm Weakness mJOA
Leg Weakness mJOA
Balance mJOA
Sensory Dysfunction mJOA
Bladder Dysfunction mJOA
Faecal Incontinence SF36v2
Life Impact Falls EQ5D-5L
Mobility mJOA
EQ5D-5L
SF36v2
Dependence EQ5D-5L
SF36v2
Fatigue EQ5D-5L
SF36v2
Mental Health SF36v2
Pain Location Michigan Body Map
Intensity BPI
Perception BPI/ DN4
Pain Control BPI
Radiology Cord Compression Post-Operative MRI
Cord Signal Change Post-Operative MRI
Alignment Post-Operative Cervical X-
Rays
Adjacent Segment Disease Post-Operative MRI
Economic Impact Employment Status Healthcare Resource Use
Questionnaire
Cost of Care Length of Stay

Length of Operation
Healthcare Resource Use
Questionnaire

Adverse Events Death Other Adverse Effects
Surgical complications Surgical Complications®®

With the exception of radiological outcomes (X-Ray and MRI Imaging), and an
assessment of adverse events, including surgical complications, participants will be
followed up using electronic or postal questionnaires + telephone consultation. If the
time point after an assessment exceeds 8 weeks, and there is no response, then the
patient will be deemed as lost to that follow up.

8.6.3 Exploratory outcome measure

Further, this trial will invite participants to undertake digital assessments of finger, arm
and leg function (See Appendix 4).
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9 Selection and withdrawal of participants

9.1 Inclusion Criteria

To be included in the trial the participant must:
e Have given written informed consent to participate

e Be able to read and understand English
e Be aged 18 years and over
e Have a diagnosis of DCM, based on established criteria (see table below)
e Be scheduled for posterior surgery, involving 2 or more consecutive laminae
MRI Indicators Clinical Symptoms Neurological Signs
Effacement of CSF and Numb Hands Pyramidal Weakness
deformation of cord®
T1 signal change Clumsy Hands Hyperreflexia
T2 Signal change Bilateral Arm Paraesthesia Positive Hoffman Sign
Segmentation of T2 signal Gait impairment Upgoing Plantar Response
change
Reduction in transverse L’Hermitte’s Phenomenon Atrophy of intrinsic hand
area of cord” muscles
Weakness Spasticity/Clonus
If a patient is unable to Broad based, unstable gait

undergo MRI (e.g. for an
incompatible implant), a CT
Myelogram compatible
features are marked %

9.2 Exclusion Criteria

The presence of any of the following will preclude participant inclusion:
e Mild and non-progressive DCM (defined as stable mJOA score >16 at two
consecutive time points)

e Presentation in the context of acute trauma (e.g. central cord syndrome or spinal
cord injury)

9.3 Treatment Assignment and Randomisation Number

An online randomisation system will be used to assign participants in a 1:1 ratio to
treatment with either laminectomy alone or laminectomy and fusion. Stratified blocked
randomisation will be used stratifying by baseline mJOA (<12vs>=12), age (<60 years
vs >=60 years) and time to onset (>6 months vs <=6 months); random block size will be
used.

9.4 Method of Blinding

Due to the nature of the trial, the clinical teams, patients and carers cannot be blinded to
allocation. However, assessors of the primary endpoint (mJOA), can and will be blinded
to participant allocation. This will be done centrally by a trained assessor. The same
assessor will not be used for all cases.
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9.5 Participant Withdrawal Criteria
Each patient has the right to withdraw from the trial at any time.

The investigator may discontinue a participant from the trial at any time if necessary and
for reasons including the following:
e Significant non-compliance with treatment regimen or trial requirements
e An adverse event that requires discontinuation of treatment or results in inability
to comply with trial procedure

Any data collected will remain in the trial and the patient will continue to be followed up
unless consent is withdrawn. Patients who have been withdrawn from the trial will not
be replaced as the power calculation for the trial allows for an 8% drop out rate.

All discontinuations and withdrawals will be documented in the CRF. If a patient wishes
to discontinue, anonymised data collected up until that point will be included in the
analysis.

10 Trial Treatments

The two surgical treatments to be compared in POLYFIX DCM are:
1. Laminectomy alone.
2. Laminectomy and fusion.

10.1 Treatment Summary

Both procedures are conducted under general anaesthesia, in the prone position. The
head is typically supporting using a skull clamp (e.g. Mayfield ™ or Sugita ™).

Localisation of the spinal level to be operated on is usually based on anatomical
markers. Intra-operative images may be obtained using fluoroscopy prior to ensure the
correct levels are removed. This ensures the incision is correctly placed and not too
long. Unless contraindicated, skin preparation should be with an alcoholic skin prep
agent, care must be taken to avoid alcoholic skin preparations from running round into
the eyes. Local anaesthetic with adrenaline is preferably used at the incision site.

10.1.1 _Intervention: Laminectomy and fusion
Whilst individual techniques may vary slightly, the principles of a cervical
laminectomy are as follows:
e The patient is positioned prone, and the correct spinal level is identified
e A midline incision is made and dissection is undertaken down to the spinous
process.
e A subperiosteal dissection to expose the spinous process, lamina and lateral
masses of the desired levels is then performed.
e Fluoroscopy may be obtained to ensure the correct levels are removed.

e A posterior cervical laminectomy is performed using one of the following
techniques:
o A high-speed cutting burr
o A manual laminectomy using a combination of rongeurs and
instruments
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o A footplate craniotome
e Instrumentation and fusion is performed.
o Depending on the cervical level and surgeons’ preference, either
lateral mass screws or pedicle screws are inserted.
o Appropriate length rods are then secured with set screws/caps.
o Decortication is performed and bone graft material may be placed
along the lateral mass edges bilaterally.
o This can be supplemented or supported with synthetic products (E.g.
Actifuse, Baxter)
e A subfascial drain can then be placed and the muscle, fascia and skin closed.

10.1.2 Comparison: Laminectomy alone

Whilst individual techniques may vary slightly, the principles of a cervical
laminectomy are as follows:
e The patient is positioned prone and the correct spinal level is identified
e A midline incision is made and dissection is undertaken down to the spinous
process.
e A subperiosteal dissection to expose the spinous process, lamina and lateral
masses of the desired levels is then performed.
e Fluoroscopy may be obtained to ensure the correct levels are removed.

e A posterior cervical laminectomy is then performed using one of the following
techniques:
o A high-speed cutting burr
o A manual laminectomy using a combination of rongeurs
o A footplate craniotome
e A subfascial drain can then be placed and the muscle, fascia and skin closed.

A list of the known complications of both of the above procedures are detailed in section
12.3.

10.2 Surgeon Experience and Eligibility

Both techniques, laminectomy and laminectomy plus fusion, belong to the standard
repertoire of any spine surgeon. However, laminectomy alone can also be conducted by
general neurosurgeons. This is well recognised within the spinal centres in the UK. The
NHS standard contract for complex spine surgery outlines the necessity for
collaboration between generalist surgeons and complex spine surgeon with orthopaedic
or neurosurgical background for the treatment of degenerative neck conditions’®.

Whilst research, including a large retrospective multicentre study of 675 patients has not
demonstrated that surgeon experience changes outcomes in patients undergoing
posterior surgery for DCM’?, to mitigate risks of variations in outcome due to surgeon
experience, we propose to:

Only accept study sites capable of delivering both operations,

e Site Pls should be competent in both operations AND

e Will be responsible for ensuring surgeons performing an operation are sufficiently
experienced to do so. We propose this includes ensuring they have performed
and/or supervised the procedure at least 5 times in the preceding 12 months
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11 Procedures and assessments

11.1 Participant identification

Local investigatory teams will identify and approach potential participants at each
participating centre. It is likely that most potential participants identification will occur in
the outpatient setting.

11.2 Consent

The Informed Consent form must be approved by the REC and must be in compliance
with GCP, local regulatory requirements and legal requirements. The investigator or
designee must ensure that each trial participant, or his/her legally acceptable
representative, is fully informed about the nature and objectives of the trial and possible
risks associated with their participation.

The investigator or designee will obtain written informed consent from each participant
or the participant’s legally acceptable representative before any trial-specific activity is
performed. The informed consent form used for this trial and any change made during
the course of this trial, must be prospectively approved by the REC. The investigator
will retain the original of each participant signed informed consent form.

Should a participant require a verbal translation of the trial documentation by a locally
approved interpreter/translator, it is the responsibility of the individual investigator to use
locally approved translators.

Any new information which becomes available, which might affect the participant’s
willingness to continue participating in the trial will be communicated to the participant
as soon as possible.

11.3 Screening evaluation

Potential subjects will be approached at neurosurgery centres at each participating
centre. Most trial assessments will take place in outpatient clinic during routine hospital
attendance. MRI scans will take place at the local radiology department.

11.3.1 Screening Assessments

Potentially eligible patients with DCM will be approached by a delegated member of

the local trial team and given a PIS to read in their own time. Patients will be offered the
opportunity to ask questions, or advised to get in touch in order to address any
guestions that they may have on the contents of the PIS. If they decide to participate in
the trial, they will undergo a screening assessment to confirm their eligibility for the trial
as per inclusion/exclusion criteria described in section 9.1 and 9.2.

Screening assessments to establish eligibility will include:

e Age

¢ mJOA

e Planned Surgical Intervention
e DCM characteristics

o Symptoms
o Length of DCM symptoms
o MRIimage findings
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= Number of cervical spine levels for treatment
¢ Neurological examination

Estimated time: <30minutes.

An anonymised record of the patients approached along with the numbers of, and
reasons for, screen failures and refusal of consent will be kept at each site on a screening
log and reported to the Trial Co-ordinating Centre on a monthly basis. This information
will be used to identify any barriers to recruitment and allow improvement measures to be
identified and implemented in a timely manner.

11.3.2 Participant Registration/Randomisation

Following screening, eligible subjects will be randomised to either laminectomy and or
laminectomy and fusion. They will then be given a unique trial ID number.

11.4 Baseline Assessments

All participants will have a full medical history taken and a clinical examination. The
following data points are to be recorded:
e Weightin Kg
Gender
DCM characteristics
Smoking status (yes/no)
Psychiatric comorbidities (yes/no)
Impaired gait (yes/no)
Medical History (Co-Morbidities)
Medication History
MJOA assessment
SF36v2 (quality of life) score (physical component score and mental component
score)
EQ5D-5L
Patient Health Questionnaire (PHQ9)
Generalised Anxiety Disorder Questionnaire (GAD7)
Neck Disability index (NDI)
Brief Pain Inventory (BPI)
Douleur Neuropathique 4 (DN4)
Michigan Body Map (pain location)
Cervical X-Rays (Deformity, Auto-fusion, Movement)
Myelopathy.org symptom inventory
(Updated) Charleston Comorbidity Index’?
Healthcare Resource Use Questionnaire
Optional assessments
o MoveMed
o Carer Quality of Life

Performed imaging, including the pre-existing MRI used for diagnosis and screening,
will be centralised to further characterise the radiological features of a participants DCM,
including cord compression and cervical spine alignment. The presence or absence of
OPLL and on what basis (e.g., what form of imaging) was this determined, as this is
relevant to the sensitivity of its detection, will however be recorded locally.
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Estimated time: 45minutes.
11.5 Trial assessments

11.5.1 Timing of assessments

Post-operatively, participants are to be seen at their local hospital at 6-, 12- and 24-
months post-surgery for assessments. Patients given additional consent, may also be
followed up for an additional 60 = 2 months, (5 years) subject to additional funding.

11.5.2 Intra-Operative Assessments

Operation title
Cervical Levels treated
American Society Anaesthesiology (ASA) grade
Operation Duration
Estimated Blood Loss
Intra-operative complications
Use of
o Intra-operative Navigation
o Intra-operative Neuromonitoring (neurophysiology)
e Nature of Inserted Metalwork, if applicable (number / brand)
e Use of synthetic products to support fusion, e.g. Actifuse, Baxter.

Estimated time: 5minutes.

11.5.3 Post-Operative Assessments on Discharge

e Length of Stay and Ward Type
Complications (including surgical site infection, wound breakdown, post-operative
infection, post-operative medical complication e.g. PE)
Other adverse events (E.g. requirement for blood transfusion)
Change in Medication
mJOA
SF36v2
EQ5D-5L
NDI
BPI
DN4
Michigan Body Map
Cervical X-rays
Optional
o MoveMed
o Carer Quality of Life
Estimated time: 15minutes.

11.5.4 Follow up Assessments at 6 months post-surgery (+21 days)
e mMJOA

e SF36v2 (Quality of life) Score
e EQ5D-5L
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Neck Disability Index (NDI)
Brief Pain Inventory (BPI)
Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
Complications (including surgical site infection, wound breakdown, instrument
failure)
Adverse Events
Cervical X-Rays (Deformity, Fusion, Movement)
Myelopathy.org symptom inventory
Change in Medication
Healthcare Resource Use Questionnaire
Optional

o MoveMed

o Carer Quality of Life

Estimated time: 60minutes.

11.5.5 Follow up Assessments at 12 months post-surgery (21 days)

mJOA
SF36v2 (Quality of life) Score
EQ5D-5L
Neck Disability Index (NDI)
Brief Pain Inventory (BPI)
Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
Complications (including surgical site infection, wound breakdown, instrument
failure)
Adverse Events
Cervical X-Rays (Deformity, Fusion, Movement)
Myelopathy.org symptom inventory
Change in Medication
Healthcare Resource Use Questionnaire
Optional
o MoveMed
o Carer Quality of Life

Estimated time: 60minutes.
e MRI Cervical Spine

A post-operative MRI Cervical Spine is performed by most, but not all surgeons,
typically at 6-12 months. Therefore, as a secondary end, point this will be only be
collected where performed.

Estimated time: 30 minutes.

11.5.6 Follow up Assessments at 24 months - end of trial visit (21 days)

e mMJOA
e SF36v2 (Quality of life) Score
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EQ5D-5L
Neck Disability Index (NDI)
Brief Pain Inventory (BPI)
Douleur Neuropathique 4(DN4)
Michigan Body Map (Pain Location)
Complications (including surgical site infection, wound breakdown, instrument
failure)
Adverse Events
Cervical X-Rays (Deformity, Fusion, Movement)
Myelopathy.org symptom inventory
Change in Medication
Healthcare Resource Usage Questionnaire
Optional

o MoveMed

o Carer Quality of Life

Estimated time: 60minutes.

11.5.7 Optional: Digital Endpoints, Continuous Monitoring

e MoveMed’* [Appendix 4]

MoveMed is a new remote monitoring tool for DCM, developed in response to the
patient demand for an ambulatory assessment. DCM patients report a significant
variation in symptoms’®, which cannot be captured by single time point: “one day you
can walk, one day you can’t’ and “you look perfectly fine, you talk perfectly fine and all
of a sudden y’ you’re on your back on the pavement and you can’t get up again”

MoveMed uses a compatible smart-phone to collect quantitative and sensitive
measurements of hand, arm and leg function using a combination of interactive on
screen tests, and activity monitoring using the phone’s inbuilt sensors. Further
information is detailed in Appendix 4.

MoveMed has received positive feedback, from testing in people with DCM and is being
adopted into the Cambridge University Hospital, Spinal Cord Injury Pathway:
e “This will enable you to get the whole picture of the disease, symptoms as a
whole and not just a snapshot.”
e “As no two days are the same it would be good to have a record of how
symptoms are and seeing if things are degenerating with something to show to a
doctor.... And not be told it’s all in your head.”

MoveMed will be an optional end-point in this trial, and eligible only to patients with a
compatible smartphone. This is estimated to be approximately 50% of participants’®. A
supplementary sheet will be provided to those interested, to complement their PIS.

11.5.8 Optional: Carer Quality of Life

The impact of a chronic condition such as DCM is not restricted to the patient, as their
disability can have an impact on the well-being and health of those, they subsequently
live and/or depend on. In a pilot study of individuals reporting to be informal carers of
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people with DCM, we identified a reduced quality of life using a tool called the Carer
QOL"-80, The Carer QOL has been designed, and extensively piloted across a range of
cultures and languages. Measuring this impact has implications of health-economic
outcomes and was a recommendation of the AO Spine RECODE-DCM Core Outcome

Set.

Consequently, in this study, participants at baseline will be informed of option to
measure CarerQOL and provided with a PIS to distribute to their informal carer(s).
Contact details will be provided should the participant, or their informal carer(s) have
follow up questions for the investigator team. Informal Carers consenting to participate
will be sent a CarerQOL to complete at baseline, discharge from hospital, 6, 12 and 24

months after surgery.

11.5.9 Table of Outcome Measures

Outcome Timepoints Assessor Estimated Time to
Complete (min)
Age Baseline Local team 1
Gender Baseline Local team 1
Medical History Baseline Local team 5
Medication History Baseline, 6-, 12- and Local Team 5
24-months post-
operatively
Charleston Comorbidity | Baseline Local Team 1
Index
DCM characteristics Baseline Local Team 5
(Baseline MRI will have
(Additional Central already been
Analysis) performed)
Neurological Baseline Local team 5
examination
Myelopathy.org Baseline, 6-, 12- and Patient 20
symptom inventory 24-months post-
operatively
Smoking status Baseline Local team 1
Psychiatric Baseline Local team 1
comorbidities
Impaired gait Baseline Local team 2
Weight Baseline Local team 1
mJOA Baseline, 6-, 12- and Central Team 5
24-months post-
operatively
SF36v2 Baseline, 6-, 12- and Patient 10
24-months post- (Administered
operatively Centrally)
EQ5D-5L Baseline, 6-, 12- and Patient 5
24-months post- (Administered
operatively Centrally)
NDI Baseline, 6-, 12- and Patient 5
24-months post- (Administered
operatively Centrally)
BPI Baseline, 6-, 12- and Patient 5
24-months post- (Administered
operatively Centrally)
PHQ9 Baseline Patient 5
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(Administered
Centrally)
GAD7 Baseline Patient 5
(Administered
Centrally)
DN4 Baseline, 6-, 12- and Local team 2
24-months post-
operatively
Michigan Body Map Baseline, 6-, 12- and Patient 3
24-months post- (Administered
operatively Centrally)
Complications Baseline, intra- Local team 1
operative, immediately
post-operatively, 6-, 12-
and 24-months post-
operatively
Cervical X-Rays Baseline, post- Local Team 5
operatively, 6-, 12- and
24-months post- (Analysis, Central)
operatively
Adverse event Baseline, intra- Local team 1
assessments operative, immediately
post-operatively, 6-, 12-
and 24-months post-
operatively
MRI Cervical Spine 12-months Post- Local Team 30
Operatively (Analysis, Central)
Healthcare Resource Baseline, 6-, 12- and Patient 10
Usage Questionnaire 24-months post- (Administered
operatively Centrally)

Preferentially, patient reported outcome measures conducted centrally will be captured
using an electronic (web-based) form, directly by the participant. However, at the choice
of the participant (and able to change in response to their requirements throughout the
trial) this could alternatively be conducted using a paper, postal questionnaire or via
telephone.
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11.6 Schedule of Assessments

* Optional
§ Performed by Significant Other, with their consent, and optional
Centralised

Assessment

Screening
Randomisation
Pre-operative
baseline

Post-operatively /

Discharge
operatively (x21

days)
operatively (x21

6 months post
12 months post
days)

24 months post
operatively (x21
days)

Informed consent X

Age X

Gender

Medical History

Medication History/Review

Charleston Comorbidity Index

XXX [X]|X

DCM characteristics X

Neurological examination X

Myelopathy.org symptom inventory [MOSI]

Smoking status

Psychiatric comorbidities

XXX |[X

Impaired gait

Randomisation X

Weight

mJOA X

SF36v2

EQ5D-5L

NDI

BPI

DN4*

Michigan Body Map*

XXX XXX X

Healthcare Resource Usage Questionnaire

XXX XXX X [ X
XXX XXX X [ X
XXX XXX X[ X

PHQ9*

XX XX XXX XXX [ X

GAD7*

Complications X

Cervical X-Rays

x

XX
XX

Operation title X

ASA grade X
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Cervical levels treated

Operation Duration

Intra-Operative Blood Loss

Adverse event assessments

Treatment details (e.g. procedure, intraoperative
adverse events, use of navigation and
neuromonitoring; type of metalwork and synthetic
products used)

XXX XX

Length of stay and Level of Care

MRI Cervical Spine*

MoveMed*

Carer Quality of Life$

X|X|X
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11.7 Long-Term Follow-up Assessments

Subject to additional funding, and the provision of optional consent, it is proposed to
conduct long-term follow-up for up to 5 years, using a combination of data linkage, to
NHS Digital Hospital Episode Statistics, and telephone or electronical / postal follow up.

This will principally evaluate:
(1) Healthcare Resource Usage (NHS Digital Linkage)
(2) mJOA (Neurological Disability)
(3) SF36 (Quality of Life)
(4) BPI and NDI (Pain / Neck Disability)

The frequency and nature of this will be confirmed in due course, but as a minimum
would make use of NHS Digital Hospital Episode Statistics.

11.8 End of Trial Participation

Trial participation will end 24 months post-surgery for each participant (unless consent
has been given, and funding secured, for extended follow up). Following trial
completion, patients will return to routine care as per their local centre protocols.

11.9 Trial restrictions

Beyond the inclusion and exclusion criteria, there are no specific restrictions to
participation in this trial.

12 Assessment of Safety
12.1 Definitions

12.1.1 Adverse event (AE)

Any untoward medical event in a participant of a clinical investigation which does
not necessarily have a causal relationship to the intervention/treatment

An untoward medical event can include:

¢ any unintentional, unfavourable clinical sign or symptom
e any new illness or disease or the deterioration of existing condition
e any clinically relevant deterioration in any clinical tests

12.1.2 Adverse reaction (AR)

All untoward and unintended responses to the clinical investigation treatment. All
adverse events judged by either the reporting investigator or the sponsor as having a
reasonable causal relationship to the treatment qualify as adverse reactions. The
expression reasonable causal relationship means to convey in general that there is
evidence or argument to suggest a causal relationship.

12.1.3 Unexpected adverse reaction
An adverse reaction, the nature, or severity of which is not consistent with the known
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safety information of the /intervention/treatment under investigation.

When the outcome of the adverse reaction is not consistent with the applicable safety
reference information (RSI) this adverse reaction should be considered as
unexpected.

The term “severe” is often used to describe the intensity (severity) of a specific event.
This is not the same as “serious,” which is based on participant /event outcome or
action criteria.

12.1.4 Serious adverse event or serious adverse reaction (SAE / SAR)

Any untoward medical occurrence that:

- results in death

- is life-threatening

- requires hospitalisation or prolongation of existing inpatients” hospitalisation
- results in persistent or significant disability or incapacity

- is a congenital anomaly or birth defect.

- is an important medical event - Some medical events may jeopardise the
participant or may require an intervention to prevent one of the above
characteristics/ consequences. Such events (hereinafter referred to as ‘important
medical events’) should also be considered as ‘serious’

Life-threatening in the definition of a serious adverse event or serious adverse
reaction refers to an event in which the participant was at risk of death at the time of
event; it does not refer to an event which hypothetically might have caused death if it
were more severe.

12.2 Expected Adverse Reactions/Serious Adverse Reactions (AR /SARS)
The Health Research Authority (HRA) defines the terms related and unexpected as:

e Related: that is, it resulted from administration of any research procedures. All
complications by definition are related to the trial procedures. (Untoward medical
events which are unrelated to the trial procedures are not being collected in this
trial.)

e Unexpected: that is, the type of event that in the opinion of the investigator is
not considered expected. Examples of expected complications are provided in
section 13.2; note this is not an exhaustive list.

Medical and scientific judgement must be exercised in deciding whether an event is
serious (see section 12.4 for Responsibilities). These characteristics / consequences
must be considered at the time of the event and do not refer to an event which
hypothetically may have caused one of the above.

12.3 Expected Adverse Events/Serious Adverse Events (AE/SAE)

The following is a list of expected complications related to the administration of any
research procedure including pre- and post-operative complications associated with
either surgical procedure or the use of general anaesthetic.
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This are categorised as Common (>1/100), Uncommon (~1/1000) and Rare ~1/10,000

Common

e Dural tear

e CSF leak

e Epidural Haematoma

e Neurological root injury (including C5 Palsy)
e Worsening myelopathy

e Post-operative red eye

e Swallowing difficulties

e Hoarse Voice

e Neck Pain

e Adjacent segment disease

e Drowsiness, confusion or restlessness
e Nausea and/or vomiting

e Soft tissue infection

e Urinary tract infection

e Respiratory infection

Uncommon

¢ Inadequate Decompression

Spinal cord injury

Injury to the mouth or teeth from intubation or the breathing tube

Myocardial Infarction

Respiratory problems

Rare

e Blindness

Vertebral artery injury

Wrong level surgery

Anaphylaxis
Stroke

Cardiac Arrest
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For laminectomy only procedures, as outlined in the trial premise, post procedural
deformity or instability is possible, but the frequency and significance will be defined by
this trial.

For laminectomy and fusion, the insertion of metal work carries the following additional
uncommon risks:

e Metal work malposition
e Metal work failure

e Failure of bony fusion

Whilst CRFs will document each adverse event specifically, it is planned that for
analysis, this will be aggregated into the consensus derived categories of surgical
complications for DCM, by Tetreault et al 2019 ©° .

12.4 Evaluation of adverse events

The Sponsor expects that adverse events are recorded from the point of Informed
Consent regardless of whether a participant has yet received a research procedure.
Individual adverse events should be evaluated by the investigator. This includes the
evaluation of its seriousness, and any relationship between the investigational medicinal
product(s) and/or concomitant therapy and the adverse event (causality).

12.4.1 Assessment of seriousness

Seriousness is assessed against the criteria in section 12.1.4.This defines whether the
event is an adverse event, serious adverse event or a serious adverse reaction

12.4.2 Assessment of causality

Definitely: A causal relationship is clinically/biologically certain. This is therefore an
Adverse Reaction

Probable: A causal relationship is clinically / biologically highly plausible and there is a
plausible time sequence between onset of the AE and administration of the
research procedure and there is a reasonable response on withdrawal. This
is therefore an Adverse Reaction.

Possible: A causal relationship is clinically / biologically plausible and there is a
plausible time sequence between onset of the AE and administration of the
research procedure This is therefore an Adverse Reaction.

Unlikely: A causal relation is improbable and another documented cause of the AE is
most plausible. This is therefore an Adverse Event.

Unrelated: A causal relationship can be definitely excluded and another documented
cause of the AE is most plausible. This is therefore an Adverse Event.

Unlikely and Unrelated causalities are considered NOT to be related to the intervention
Definitely, Probable and Possible causalities are considered to be related to the
intervention

A pre-existing condition must not be recorded as an AE or reported as an SAE unless
the condition worsens during the trial and meets the criteria for reporting or recording in
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the appropriate section of the CRF.

12.4.3 Clinical assessment of severity

Mild: The participant is aware of the event or symptom, but the event or symptom
is easily tolerated

Moderate: The participant experiences sufficient discomfort to interfere with or reduce
his or her usual level of activity

Severe: Significant impairment of functioning; the subject is unable to carry out usual
activities and / or the participant’s life is at risk from the event.

12.4.4 Recording of adverse events

Adverse events and adverse reactions should be recorded in the medical notes and the
appropriate section of the CRF and/or AE/AR log. Serious Adverse Events and Serious
Adverse Reactions should be reported to the sponsor as detailed in section 12.5.

12.5 Reporting serious adverse events
Each Principal Investigator needs to record all adverse events and report serious

adverse events to the Chief Investigator using the trial specific SAE form within 24
hours of their awareness of the event.

The Chief Investigator is responsible for ensuring the assessment of all SAEs for
expectedness and relatedness is completed and the onward notification of all SAEs to
the Sponsor immediately but not more than 24 hours of first notification. The sponsor
has to keep detailed records of all SAEs reported to them by the trial team.

The Chief Investigator is also responsible for prompt reporting of all serious adverse
event findings to the relevant authorities of each concerned Member State if they could:
e adversely affect the health of participants
e impact on the conduct of the trial
e alter the risk to benefit ratio of the trial

The completed SAE form can emailed. Details of where to report the SAE’s can be
found on the POLYFIX DCM SAE form and the front cover of the protocol.

12.6 Reporting of Suspected Unexpected Serious Adverse Reactions (SUSARS)

All suspected adverse reactions which occur in the concerned trial, and that are both
unexpected and serious (SUSARS) are subject to expedited reporting.

12.6.1 Who should report and whom to report to?
The Sponsor delegates the responsibility of notification of SUSARs to the Chief
Investigator. The Chief Investigator must report all the relevant safety information
previously described, to the:

e Sponsor

e Ethics Committee in the concerned member states

The Chief Investigator shall inform all investigators concerned of relevant information
about SUSARs that could adversely affect the safety of participants.
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12.6.2 When to report?

12.6.2.1 Fatal or life-threatening SUSARS

All parties listed in 12.6.1 must be notified as soon as possible but no later than 7
calendar days after the trial team and Sponsor has first knowledge of the minimum
criteria for expedited reporting.

In each case relevant follow-up information should be sought and a report completed as
soon as possible. It should be communicated to all parties within an additional 8
calendar days.

12.6.2.2 Non-fatal and non-life-threatening SUSARS

All other SUSARs and safety issues must be reported to all parties listed in 12.6.1 as
soon as possible but no later than 15 calendar days after first knowledge of the
minimum criteria for expedited reporting. Further relevant follow-up information should
be given as soon as possible.

12.6.3 How to report?

12.6.3.1 Minimum criteria for initial expedited reporting of SUSARS

Information on the final description and evaluation of an adverse reaction report may not
be available within the required time frames for reporting. For regulatory purposes, initial
expedited reports should be submitted within the time limits as soon as the minimum
following criteria are met:

a) a suspected research procedure

b) an identifiable participant (e.qg. trial participant code number)

C) an adverse event assessed as serious and unexpected, and for which there is a
reasonable suspected causal relationship

d) an identifiable reporting source

and, when available and applicable:

- an unique case identification (i.e. sponsor's case identification number)

12.6.3.2 Follow-up reports of SUSARs

In case of incomplete information at the time of initial reporting, all the appropriate
information for an adequate analysis of causality should be actively sought from the
reporter or other available sources. Further available relevant information should be
reported as follow-up reports.

In certain cases, it may be appropriate to conduct follow-up of the long-term outcome of
a particular reaction.

13 Evaluation of Results (Definitions and response/evaluation of outcome
measures)

13.1 Response criteria

13.1.1 Neurological function

To be measured by the mJOA scale at baseline, 6-, 12- and 24-months post-
surgery.
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13.1.2 Pain

To be measured by the BPI, numeric rating score for average pain scale at baseline,
6-, 12- and 24-months post-surgery.

13.1.3 Radiological Outcomes

Cervical spine X-Rays (flexion/extension lateral views) will be conducted at baseline,
post-operatively, 6-, 12- and 24-months post-surgery. Pre-operative X-Rays will
assess any movement and alignment. Post-operative X-Rays will assess for
alignment, fusion and movement.

13.1.4 Quality of life

Participant quality of life will be assessed at baseline, 6-, 12- and 24-months post-
surgery. Both will be assessed by the SF36v2 survey.

14 Storage and Analysis of Samples
POLYFIX DCM will not involve neither the collection nor storage of any samples.

15 Statistics

15.1 Statistical methods

The primary objective will be evaluated using a two-sided t-test at a 5% significance
level. The trial is powered to detect a 1-point difference in the mJOA scale between
arms.

The ordering of subsequent endpoints for formal hypothesis testing will be:
BPI Pain

Neck Disability Index

PCS component of the SF-36

MCS component of the SF-36

mJOA (Upper Limb, Motor Score)

mJOA (Lower Limb, Motor Score)

oOuhwNE

A range of MCID for these endpoints have been proposed using a range of methods.

As secondary endpoints the trial is not implicitly powered to detect a specific difference,
and instead analysis will estimate the difference. However, in order to recognise what is
considered meaningful in advance, the following MCID are agreed based on the
available literature; BPl1 20mm, NDI 8 points, SF36 PCS 5 points, MCS SF36 4 points,
mJOA Subdomain scores 1 point81-88,

A descriptive analysis of the following secondary outcome measures will be provided:
e SF36v2 (Quality of life) Score

EQ5D-5L

Neck Disability Index (NDI)

Brief Pain Inventory (BPI)

Douleur Neuropathique 4(DN4)

Michigan Body Map (Pain Location)

Complications (including surgical site infection, wound breakdown, instrument
failure)

e Adverse Events
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e Cervical X-Rays (Deformity, Fusion, Movement)
¢ Neurological examination
e Myelopathy.org Symptom Inventory

A predefined subgroup analysis of the following variables will take place:

o Number of levels treated

o Presence / Amount of movement pre-operatively (>1mm subluxation on

flexion/extension X-Ray)

o Presence of auto-fusion at 1 or more cervical level pre-operatively®°
(radiological evidence of spontaneous fusion between two adjacent
vertebrae)

Presence of Kyphosis (C2-C7 Cobb Angle <0°)%!

Presence of Cervical Ossification of Posterior Longitudinal Ligament
Previous Cervical Spine Surgery

Age

o O O O

The following baseline covariates, in addition to the baseline value of the endpoint, will
be used to adjust all comparisons:
e Time to onset
Smoking status (yes/no)
Age
Psychiatric comorbidities (yes/no)
Impaired Gait (yes/no)

A detailed statistical analysis plan will be produced before the final data base lock.

15.2 Interim analyses

An interim analysis will be conducted at 9 months from first recruited patient (Pilot
Phase), in order to confirm recruitment, randomisation, treatment, and follow-up
assessments.

The progression criteria to the substantive phase are based on a traffic light system:
Go

80-100% recruitment achieved. Progress to main trials following a review of screening
logs and protocol. Any barriers for recruitment will be addressed.

Amend

30-79% recruitment achieved. Potentially progress to main trial with additional sites
being recruited as well as a screening log and protocol review, following discussion with
Trial Steering Committee and HTA.

Stop

Less than 30% recruitment achieved. The decision to progress will be made by the
Trial Steering Committee in association with the HTA s.

Protocol compliance and the completeness of follow-up data will also be reviewed by
the TSC and DMC, noting that primary outcome data will not be available for patients at
the end of the pilot.

If the loss to follow-up (for those who have observed >3 months follow-up) exceeds
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20% without an identifiable and correctable reason it would not be feasible to progress
to the main trial without substantial changes in the study design.

15.3 Number of Participants to be enrolled

POLYFIX DCM plans to include 394 participants in total. The pilot phase aims to assess
at least 40 participants.

The minimum clinically important difference (MCID) for the mJOA is estimated to be
between 1 and 2 points®. As the mJOA is demonstrated to improve greater than the
MCID with surgery (including laminectomy or laminectomy with fusion) alone %13, with
the amount of change linked to the pre-operative baseline!3. Consequently, in
consensus with patients, we have determined a MCID for the mJOA of 1 point for
additional gains. This is in keeping with the trial design of recent DCM RCTs, CSM
Protect NCT012578288 and RECEDE-Myelopathy (EduraCT number:
2017-004856-41). This has been modelled to ensure statistical power across all
baseline scenarios.

On this basis, a total sample size of 394 participants under equal randomisation will
provide 90% power (accounting for 10% drop out rate) to detect a change of 1 from
baseline on the mJOA scale (assuming a standard deviation [SD] of 2.89), using a two-
sided t-test at a 5% significance level.

15.4 Criteria for the premature termination of the trial

Aside from the recruitment parameter defined above for the internal pilot, there are no
defined criteria for the premature discontinuation of the trial. However, the IDMC

and TSC will make recommendations on the discontinuation of the trial following review
of the on-going patient safety and efficacy data presented at regular scheduled
meetings.

15.5 Procedure to account for missing or spurious data

The data will be analysed in two populations, a safety population that includes all
patients who have consented to the trial, and a full analysis population that include all
patients who are randomised. Groups will be allocated using the ITT principle that looks
at which arm they were randomised to, disregarding subsequent deviations from
protocol.

15.6 Economic evaluation

Initially a within trial economic analysis will be conducted as it is envisaged that the
majority of any difference in costs and/or benefits will present within the trial follow-up
period. In terms of costs we will focus on large cost drivers and those resources that are
expected to differ between arms. Resource items to be measured will thereby include
those associated with the additional surgical intervention (including operation time),
length of stay, any re-admissions, visits to particular health professionals e.g. GP, and
certain medications. This will enable costs to be estimated from the viewpoint of the
NHS and personal social services (PSS). Additionally, other societal costs e.g. iffwhen
participants return to work will also be considered. As such, participants will be asked to
complete a self-report resource use/employment questionnaire at baseline, 6,12 and 24
months post-randomisation. The main measure of outcome in the economic analysis
will be the EQ-5D (50) as this can be used to generate Quality Adjusted Life Years.
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Responses to the EQ-5D will be requested via a self-report questionnaire and collection
of carer quality of life in a similar way will also be considered.

The above analyses will enable both the estimated incremental cost and incremental
effect associated with laminectomy to be compared to laminectomy and fusion.
Assuming dominance does not occur (where one option is estimated to be more
effective and less costly than the other option), the incremental cost-effectiveness ratio
of the more costly option will then be estimated and assessed in relation to a range of
cost-effectiveness thresholds e.g. £20,000-£30,000 per QALY is recommended by
NICE. The associated level of uncertainty will also be characterised by estimating cost-
effectiveness acceptability curves. A sensitivity analysis will be undertaken to assess
the robustness of conclusions to changes in key assumptions.

Additionally, if there is a difference in outcome at the 24-months follow up point, then
there would be the potential for benefits to accrue over a number of years. Therefore,
the within-trial cost-effectiveness evaluation will be supplemented with probabilistic long
run economic model comprising two parts. Firstly, we will construct a decision tree to
use the results of the trial to assign individuals to various relevant health states. A long
run Markov model will then estimate costs and benefits (QALY) over the expected
lifetime of participants. The structure of these models will be developed in consultation
with clinical experts. Data to inform the model will be taken from the trial, and where
necessary, from the literature or from expert opinion. As this is a novel trial there may
be limited data on the confidence of any persistence of differences seen. A modelling
approach will therefore also enable the exploration of the effect of different assumptions
relating to long term effects.

Subject to additional funding to enable access, data obtained through linkage (e.g.
Hospital Episode Statistics) will also be used to inform these calculations.

15.7 Definition of the end of the trial
The end of the trial will be 24 months post-surgery for the last patient recruited.

16 Data handling and record keeping

16.1 CRF

Electronic case report forms will be used to collect the data, with paper forms as back up. All data
will be entered onto a secure electronic database. The database, which will be and GDPR
compliant, will be secured by appropriate access control and password protection. All trial data in
the CRF must be extracted from and be consistent with the relevant source documents. The
CRFs must be completed by the investigator or designee in a timely manner. It remains the
responsibility of the investigator for the timing, completeness and accuracy of the CRF pages.
The CRF will be accessible to trial coordinators, data managers, the investigators, Clinical Trial
Monitors, Auditors and Inspectors as required.

Data provided to the central coordinating team will be checked for errors, inconsistencies and
omissions. If missing or questionable data are identified, the central coordinating team will request
that the data be clarified.

Study participants will provide explicit consent to the use of identifiable data for the purposes of
the conduct of the study (e.g. centralised follow-up). The POLYFIX DCM trial management team
will hold patient identifiable data (PID) on all participants including name, date of birth, gender,
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NHS number or equivalent, home address and postcode, telephone number and email address
where applicable.

For the purposes of data analysis the patient identifying information will be replaced with unique
patient specific trials study code to anonymise the data and also allow for central blinded follow
up. Sites will keep all data collected from their patients with personal data (e.g. full name, DoB,
address etc) as well as completed/signed consent forms in their Site Files. When they enter
data collected on the CRF to send to us each patient will only be identified by their trial ID
number and their DoB.

To comply with data protection legislation, PID will not be transferred to the UK from
international sites. For international sites, their centralised follow up will be coordinated
by a single lead centre.

PID will be accessible to a limited members of the trial team within the Cambridge Clinical Trials
Unit, sponsor monitors auditors and inspectors as required. This is necessary to 1) perform any
linkage to national datasets (NHS Digital, Secure Anonymised Information Linkage, Public Health
Wales, electronic Data Research and Innovation Service, Public Health Scotland and Belfast
Health and Social Care Trust, and 2) to contact participants for follow-up assessments and is
therefore imperative to the conduct of the study.

All PID downloaded from NHS Digital and the equivalent national health record organisations will
be stored securely on the University of Cambridge, School of Clinical Medicine Secure Data
Hosting Service (SDHS). The SDHS is registered and approved under the NHS Digital Data
Security and Protection Toolkit and is ISO 27001 certified.

16.2 Source Data

To enable peer review, monitoring, audit and/or inspection the investigator must agree
to keep records of all participating participants (sufficient information to link records e.g.,
CRFs, hospital records and samples), all original signed in formed consent forms. The
electronic CRFs should also be readily available. Data records will be kept for 10 years after the
study.

In this trial the following documentation will be considered as source data:
Patient medical notes, electronic and/or paper as applicable
Screening Logs

Informed Consent Forms

Questionnaires

16.3 Data Protection & Participant Confidentiality

All investigators and trial site staff involved in this trial must comply with the
requirements of the Data Protection Act 2018 and Trust Policy with regards to the
collection, storage, processing, transfer and disclosure of personal information and will
uphold the Act’s core principles.

17 Data Monitoring Committee/Trial Steering Committee

The Trial Steering Committee (TSC) will provide overall supervision with respect to the
conduct of the trial. The TSC will consist of an independent Chairperson, the Chief
Investigator and additional relevant but independent stakeholders. Principal
Investigators from each participating site and members of the Trial Management Group
(e.g. trial statistician, trial manager, data manager) will be invited to meeting as
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observers. A representative of the Funder and Sponsor will also be invited to the TSC
meetings. The TSC will meet once a year (or more frequently if required) to review trial
progress. Full details of the TSC membership and remit can be found in the TSC
Charter.

The ethical and safety aspects of the trial will be overseen by an independent Data
Monitoring Committee (IDMC) who will meet once a year and their meetings will be
timed so that reports can be fed into the TSC meetings. Dr Michael Fehlings, Professor
of Neurosurgery, University of Toronto who has been involved numerous trials within
DCM, including the only two previous RCTs will chair the IDMC Full details of the IDMC
membership and remit can be found in the IDMC Charter.

A summary figure, representing the working interaction of these committees is in Figure
1.

Cambridge University Hospitals
NHS Foundation Trust and the Report
University of Cambridge L
(Sponsar)
A
______________________________________________ Report
Feedback |
v
| Independent Data Monitoring IDMC report Trial Steering Committee (TSC) |
" Committee (IDMC) to TSC via !
! i TMG : !
E Report Report i
E_ ________________________ >l Trial Management Group e~ o m e J:
Questions/Feedback Questions/Feedback
F 3
Questions/Feedback

Figure 1: Diagram of Relationships between Trial Committees and Group

18 Ethical & Regulatory considerations

18.1 Ethical committee review

Before the start of the trial or implementation of any amendment we will obtain approval
of the trial protocol, protocol amendments, informed consent forms and other relevant
documents e.g.advertisements and GP information letters if applicable, from the REC.
All correspondence with the REC will be retained in the Trial Master File/Investigator
Site File.

Annual reports will be submitted to the REC in accordance with national requirements.
It is the Chief Investigator’s responsibility to produce the annual reports as required.
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18.2 Protocol Amendments

Protocol amendments must be reviewed and agreement received from the Sponsor for
all proposed amendments prior to submission to the REC/ HRA.

The only circumstance in which an amendment may be initiated prior to REC/HRA,
approval is where the change is necessary to eliminate apparent, immediate risks to the
participants (Urgent Safety Measures). In this case, accrual of new participants will be
halted until the HRA, REC approval has been obtained.

The Cl is delegated the responsibility to take appropriate Urgent Safety Measures. The
CI must notify the, REC and Sponsor immediately and in any event no later than 3 days
from the date the measures are taken. In addition, the CI should inform all participating
sites and Principal Investigators of the Implementation of Urgent Safety Measures
immediately or within a maximum of three days in writing by email.

18.3 Peer Review

In addition to the extensive trial collaborators listed in the initial pages of this document, this trial
has been peer reviewed by the NIHR HTA as part of the funding award process.

18.4 Declaration of Helsinki and Good Clinical Practice

The trial will be performed in accordance with the spirit and the letter of the declaration
of Helsinki, the conditions and principles of Good Clinical Practice, the protocol and
applicable local regulatory requirements and laws.

18.5 GCP Training

All trial staff must hold evidence of appropriate GCP training or undergo GCP training
prior to undertaking any responsibilities on this trial. This training should be updated
every 2 years or in accordance with your Trust’s policy.

19 Sponsorship, Financial and Insurance

The trial is sponsored by Cambridge University Hospitals NHS Foundation Trust and
University of Cambridge.

This study is funded by the National Institute for Health Research (NIHR) Health
Technology Assessment (HTA) (NIHR131243). This does not include the provision of
MoveMed, which is provided by MoveMed Ltd acting as a project collaborator. The
views expressed are those of the author(s) and not necessarily those of the NIHR or the
Department of Health and Social Care.

Cambridge University Hospitals NHS Foundation Trust, as a member of the NHS
Clinical Negligence Scheme for Trusts, will accept full financial liability for harm caused
to participants in the clinical trial caused through the negligence of its employees and
honorary contract holders. There are no specific arrangements for compensation should
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a participant be harmed through participation in the trial, but no-one has acted
negligently.

The University of Cambridge will arrange insurance for negligent harm caused as a
result of protocol design and for non-negligent harm arising through participation in the
clinical trial.

A contribution towards participants’ travelling expenses will be made.

20 Monitoring, Audit & Inspection

Should a monitoring visit or audit be requested, the investigator must make the trial
documentation and source data available to the Sponsor’s representative. All
participant data must be handled and treated confidentially.

The Sponsor’s monitoring frequency will be determined by an initial risk assessment
performed prior to the start of the trial. A detailed monitoring plan will be generated
detailing the frequency and scope of the monitoring for the trial. Throughout the course
of the trial, the risk assessment will be reviewed, and the monitoring frequency adjusted
as necessary.

Remote monitoring will be conducted for all participating sites. The scope and
frequency of the monitoring will be determined by the risk assessment and detailed in
the Monitoring Plan for the trial.

21 Protocol Compliance and Breaches of GCP

Prospective, planned deviations or waivers to the protocol are not and must not be
used.

Protocol deviations, non-compliances, or breaches are departures from the approved
protocol. They can happen at any time but are not planned. They must be adequately
documented on the relevant forms and reported to the Chief Investigator and Sponsor
immediately.

Deviations from the protocol which are found to occur constantly again and again will
not be accepted and will require immediate action and could potentially be classified as
a serious breach.

Any potential/suspected serious breaches of GCP must be reported immediately to the
Sponsor without any delay.

22 Publications policy

Ownership of the data arising from this trial resides with the trial team. On completion
of the trial the data will be analysed and tabulated and a Final Trial Report prepared.

We intend to disseminate the findings via peer-reviewed journals and presentations at
national and international meetings. In addition to meetings orientated around
neurosurgery, we will target conferences organised for the different health professionals
who care for patients with DCM, including Neurology, Primary Care, Geriatrics and
Rehabilitation medicine. We will publish the results of the trial on the EudraCT website.
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Research findings will be disseminated to relevant service user groups and charities
(including Myelopathy.org) through newsletters, website posts and public presentations.
The dedicated trial website will also include dedicated pages for members of the public.
We will present the trial in open days organised by hospitals participating in the trial
where members of the public are invited to find out about on-going research.

Participants will be able to view global trial results on the trial website.

The trial partners, funders and sponsor will be acknowledged in the publication. Any
scientific paper, presentation or communication concerning the trial shall be submitted
to each relevant party following their guidelines. The trial protocol will be published in
advance, and registered with a trial database

23 References

1. Oh T, Lafage R, Lafage V, et al. Comparing Quality of Life in Cervical Spondylotic Myelopathy with
Other Chronic Debilitating Diseases Using the Short Form Survey 36-Health Survey. World
Neurosurg. 2017. doi:10.1016/j.wneu.2016.12.124

2. Fehlings MG, Tetreault LA, Riew KD, et al. A Clinical Practice Guideline for the Management of
Patients With Degenerative Cervical Myelopathy: Recommendations for Patients With Mild,
Moderate, and Severe Disease and Nonmyelopathic Patients With Evidence of Cord
Compression. Glob Spine J. 2017. doi:10.1177/2192568217701914

3. Nouri A, Tetreault L, Singh A, Karadimas SK, Fehlings MG. Degenerative cervical myelopathy:
Epidemiology, genetics, and pathogenesis. Spine (Phila Pa 1976). 2015.
doi:10.1097/BRS.0000000000000913

4, Wilson JR, Barry S, Fischer DJ, et al. Frequency, timing, and predictors of neurological
dysfunction in the nonmyelopathic patient with cervical spinal cord compression, canal stenosis,
and/or ossification of the posterior longitudinal ligament. Spine (Phila Pa 1976). 2013.
doi:10.1097/brs.0b013e3182a7f2e7

5. Kovalova |, Kerkovsky M, Kadanka Z, et al. Prevalence and imaging characteristics of
nonmyelopathic and myelopathic spondylotic cervical cord compression. Spine (Phila Pa 1976).
2016. doi:10.1097/BRS.0000000000001842

6. Siivola SM, Levoska S, Tervonen O, llkko E, Vanharanta H, Keindnen-Kiukaanniemi S. MRI
changes of cervical spine in asymptomatic and symptomatic young adults. Eur Spine J. 2002.
doi:10.1007/s00586-001-0370-x

7. Chen LF, Tu TH, Chen YC, et al. Risk of spinal cord injury in patients with cervical spondylotic
myelopathy and ossification of posterior longitudinal ligament: A national cohort study. Neurosurg
Focus. 2016. doi:10.3171/2016.3.FOCUS1663

8. Radcliff KE, Curry EP, Trimba R, et al. High Incidence of Undiagnosed Cervical Myelopathy in
Patients with Hip Fracture Compared with Controls. J Orthop Trauma. 2016.
doi:10.1097/BOT.0000000000000485

9. Bednarik J, Kadanka Z, Dusek L, et al. Presymptomatic spondylotic cervical myelopathy: An
updated predictive model. Eur Spine J. 2008. doi:10.1007/s00586-008-0585-1

10. Wu JC, Ko CC, Yen YS, et al. Epidemiology of cervical spondylotic myelopathy and its risk of
causing spinal cord injury: A national cohort study. Neurosurg Focus. 2013.
doi:10.3171/2013.4.FOCUS13122

11. Fehlings MG, Ibrahim A, Tetreault L, et al. A global perspective on the outcomes of surgical
decompression in patients with cervical spondylotic myelopathy: Results from the prospective
multicenter aospine international study on 479 patients. Spine (Phila Pa 1976). 2015.
doi:10.1097/BRS.0000000000000988

12. Fehlings MG, Wilson JR, Kopjar B, et al. Efficacy and safety of surgical decompression in patients
with cervical spondylotic myelopathy results of the aospine north america prospective multi-center
study. J Bone Jt Surg - Ser A. 2013. doi:10.2106/JBJS.L.00589

13.  Tetreault LA, C6té P, Kopjar B, Arnold P, Fehlings MG. A clinical prediction model to assess
surgical outcome in patients with cervical spondylotic myelopathy: Internal and external validations
using the prospective multicenter AOSpine North American and international datasets of 743
patients. Spine J. 2015. doi:10.1016/j.spinee.2014.12.145

14. Kato S, Nouri A, Wu D, Nori S, Tetreault L, Fehlings MG. Comparison of Anterior and Posterior
Surgery for Degenerative Cervical Myelopathy: An MRI-Based Propensity-Score-Matched

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 54 of 63

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Analysis Using Data from the Prospective Multicenter AOSpine CSM North America and
International Studies. J Bone Joint Surg Am. 2017;99(12):1013-1021. doi:10.2106/JBJS.16.00882
Moghaddamjou A, Fehlings MG. An Age-old Debate: Anterior Versus Posterior Surgery for
Ossification of the Posterior Longitudinal Ligament. Neurospine. 2019;16(3):544-547.
doi:10.14245/ns.19edi.014

Hirai T, Yoshii T, Inose H, et al. Is Modified K-line a Powerful Tool of Surgical Decision Making for
Patients With Cervical Spondylotic Myelopathy? Clin spine Surg. 2019;32(9):351-356.
doi:10.1097/BSD.0000000000000899

Ghogawala Z, Martin B, Benzel EC, et al. Comparative effectiveness of ventral vs dorsal surgery
for cervical spondylotic myelopathy. Neurosurgery. 2011;68(3):622-30; discussion 630-1.
doi:10.1227/NEU.0b013e31820777cf

Gok B, McLoughlin GS, Sciubba DM, et al. Surgical management of cervical spondylotic
myelopathy with laminectomy and instrumented fusion. Neurol Res. 2009.
doi:10.1179/174313209X383277

Guigui P, Benoist M, Deburge A. Spinal deformity and instability after multilevel cervical
laminectomy for spondylotic myelopathy. Spine (Phila Pa 1976). 1998. doi:10.1097/00007632-
199802150-00006

Kaptain GJ, Simmons NE, Replogle RE, Pobereskin L. Incidence and outcome of kyphotic
deformity following laminectomy for cervical spondylotic myelopathy. J Neurosurg. 2000.
doi:10.3171/spi.2000.93.2.0199

Rhee JM. Posterior Surgery for Cervical Myelopathy: Laminectomy, Laminectomy with Fusion,
and Laminoplasty. Semin Spine Surg. 2007. doi:10.1053/j.semss.2007.01.002

McAllister B, Rebholz B, Wang J. Is posterior fusion necessary with laminectomy in the cervical
spine? Surg Neurol Int. 2012. doi:10.4103/2152-7806.98581

Kim BS, Dhillon RS. Cervical laminectomy with or without lateral mass instrumentation: A
comparison of outcomes. Clin Spine Surg. 2019. doi:10.1097/BSD.0000000000000852
Hamanishi C, Tanaka S. Bilateral multilevel laminectomy with or without posterolateral fusion for
cervical spondylotic myelopathy: Relationship to type of onset and time until operation. J
Neurosurg. 1996. doi:10.3171/jns.1996.85.3.0447

Ryken TC, Heary RF, Matz PG, et al. Cervical laminectomy for the treatment of cervical
degenerative myelopathy. J Neurosurg Spine. 2009. doi:10.3171/2009.1.SPINEQ08725

Anderson PA, Matz PG, Groff MW, et al. Laminectomy and fusion for the treatment of cervical
degenerative myelopathy. J Neurosurg Spine. 2009. doi:10.3171/2009.2.SPINE08727
Abduljabbar FH, Teles AR, Bokhari R, Weber M, Santaguida C. Laminectomy with or Without
Fusion to Manage Degenerative Cervical Myelopathy. Neurosurg Clin N Am. 2018.
doi:10.1016/j.nec.2017.09.017

Komotar RJ, Mocco J, Kaiser MG. Surgical management of cervical myelopathy: indications and
techniques for laminectomy and fusion. Spine J. 2006. doi:10.1016/j.spinee.2006.04.029

Nouri A, Martin AR, Nater A, et al. Influence of Magnetic Resonance Imaging Features on Surgical
Decision-Making in Degenerative Cervical Myelopathy: Results from a Global Survey of AOSpine
International Members. World Neurosurg. 2017. doi:10.1016/j.wneu.2017.06.025

Houten JK, Cooper PR, Benzel EC, Sonntag VKH, Traynelis VC, Batzdorf U. Laminectomy and
posterior cervical plating for multilevel cervical spondylotic myelopathy and ossification of the
posterior longitudinal ligament: Effects on cervical alignment, spinal cord compression, and
neurological outcome. Neurosurgery. 2003. doi:10.1093/neurosurgery/52.5.1081

Du W, Wang L, Shen Y, Zhang Y, Ding W, Ren L. Long-term impacts of different posterior
operations on curvature, neurological recovery and axial symptoms for multilevel cervical
degenerative myelopathy. Eur Spine J. 2013. doi:10.1007/s00586-013-2741-5

Singrakhia MD, Malewar NR, Singrakhia SM, Deshmukh SS. Cervical laminectomy with lateral
mass screw fixation in cervical spondylotic myelopathy: Neurological and sagittal alignment
outcome: Do we need lateral mass screws at each segment? Indian J Orthop. 2017.
doi:10.4103/ortho.1JOrtho_266 16

Mehdi SK, Alentado VJ, Lee BS, Mroz TE, Benzel EC, Steinmetz MP. Comparison of clinical
outcomes in decompression and fusion versus decompression only in patients with ossification of
the posterior longitudinal ligament: A meta-analysis. Neurosurg Focus. 2016.
doi:10.3171/2016.3.FOCUS1630

Henderson FC, Geddes JF, Vaccaro AR, Woodard E, Berry KJ, Benzel EC. Stretch-associated
injury in cervical spondylotic myelopathy: New concept and review. Neurosurgery. 2005.
doi:10.1227/01.NEU.0000157929.85251.7C

lorio JA, Jakoi AM, Singla A. Biomechanics of degenerative spinal disorders. Asian Spine J. 2016.

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 55 of 63

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.
47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

doi:10.4184/asj.2016.10.2.377

Yasuoka S, Peterson HA, Laws ER, MacCarty CS. Pathogenesis and prophylaxis of
postlaminectomy deformity of the spine after multiple level laminectomy: Difference between
children and adults. Neurosurgery. 1981. doi;:10.1227/00006123-198108000-00006

Yasuoka S, Peterson HA, MacCarty CS. Incidence of spinal column deformity after multilevel
laminectomy in children and adults. J Neurosurg. 1982. doi;:10.3171/jns.1982.57.4.0441

Cheung JPY, Cheung PWH, Cheung AYL, Lui D, Cheung KMC. Comparable clinical and
radiological outcomes between skipped-level and all-level plating for open-door laminoplasty. Eur
Spine J. 2018. doi:10.1007/s00586-018-5533-0

Kire N, Jain S, Merchant Z, Kundnani V. The efficacy of posterior cervical laminectomy for
multilevel degenerative cervical spondylotic myelopathy in long term period. Asian J Neurosurg.
2019. doi:10.4103/ajns.ajns_49 19

Kato Y, Iwasaki M, Fuji T, Yonenobu K, Ochi T. Long-term follow-up results of laminectomy for
cervical myelopathy caused by ossification of the posterior longitudinal ligament. J Neurosurg.
1998. d0i:10.3171/jns.1998.89.2.0217

Mikawa Y, Shikata J, Yamamuro T. Spinal deformity and instability after multilevel cervical
laminectomy. Spine (Phila Pa 1976). 1987. doi:10.1097/00007632-198701000-00002

Bartels RHMA, Groenewoud H, Peul WC, Arts MP. Lamifuse: Results of a randomized controlled
trial comparing laminectomy with and without fusion for cervical spondylotic myelopathy. J
Neurosurg Sci. 2017. doi:10.23736/S0390-5616.16.03315-4

Smith SS, Stewart ME, Davies BM, Kotter MRN. The Prevalence of Asymptomatic and
Symptomatic Spinal Cord Compression on Magnetic Resonance Imaging: A Systematic Review
and Meta-analysis. Glob Spine J. 2020. doi:10.1177/2192568220934496

Davies B, Kotter M. Lessons from recruitment to an internet-based survey for degenerative
cervical myelopathy: Comparison of free and fee-based methods. J Med Internet Res. 2018.
doi:10.2196/resprot.6567

Pope DH, Mowforth OD, Davies BM, Kotter MRN. Diagnostic Delays Lead to Greater Disability in
Degenerative Cervical Myelopathy and Represent a Health Inequality. Spine (Phila Pa 1976).
2020. doi:10.1097/BRS.0000000000003305

Myelopathy.org. Cost to UK Society.; 2021.

A.-A. G, B. G, B.M. D, M.R.N. K. How common is repeat surgery and multi-level treatment in
Degenerative Cervical Myelopathy? Findings from a patient perspective survey. J Clin Neurosci.
2020.

Kotter MRN, Tetreault L, Badhiwala JH, et al. Surgical Outcomes Following Laminectomy With
Fusion Versus Laminectomy Alone in Patients With Degenerative Cervical Myelopathy. Spine
(Phila Pa 1976). 2020;45(24):1696-1703. doi:10.1097/BRS.0000000000003677

Patil PG, Turner DA, Pietrobon R. National trends in surgical procedures for degenerative cervical
spine disease: 1990-2000. Neurosurgery. 2005. doi:10.1093/neurosurgery/57.4.753

O’Lynnger TM, Zuckerman SL, Morone PJ, Dewan MC, Vasquez-Castellanos RA, Cheng JS.
Trends for spine surgery for the elderly: Implications for access to healthcare in North America.
Neurosurgery. 2015. doi:10.1227/NEU.0000000000000945

Manchikanti L, Pampati V, Falco FJE, Hirsch JA. Growth of spinal interventional pain management
technigues: Analysis of utilization trends and medicare expenditures 2000 to 2008. Spine (Phila
Pa 1976). 2013. doi:10.1097/BRS.0b013e318267{463

Tarnaris A, Arvin B, Ashkan K. Evolution in practice: How has British neurosurgery changed in the
last 10 years? Ann R Coll Surg Engl. 2008. doi:10.1308/003588408X321530

Grodzinski B, Durham R, Mowforth O, Stubbs D, Kotter MRN, Davies BM. The effect of ageing on
presentation, management and outcomes in degenerative cervical myelopathy: a systematic
review. Age Ageing. 2020. doi:10.1093/ageing/afaa236

Nagata K, Ohashi T, Abe J, Morita M, Inoue A. Cervical myelopathy in elderly patients: Clinical
results and MRI findings before and after decompression surgery. Spinal Cord. 1996.
doi:10.1038/sc.1996.41

Hutton M. Spinal Surgery GIRFT Report.; 2019.

Witiw CD, Smieliauskas F, Fehlings MG. Health Economics and the Management of Degenerative
Cervical Myelopathy. Neurosurg Clin N Am. 2018. do0i:10.1016/j.nec.2017.09.013

Deyo RA, Mirza SK. Trends and variations in the use of spine surgery. In: Clinical Orthopaedics
and Related Research. ; 2006. doi:10.1097/01.blo.0000198726.62514.75

Dieleman JL, Baral R, Birger M, et al. US spending on personal health care and public health,
1996-2013. JAMA - J Am Med Assoc. 2016. doi:10.1001/jama.2016.16885

Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement CONSORT 2010 Statement:

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 56 of 63

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

77.

78.

79.

80.

updated guidelines for reporting parallel group randomised trials. 2010. doi:10.1016/S0140
Voorhies RM. Cervical spondylosis: Recognition, differential diagnosis, and management.
Ochsner J. 2001.

Kim SW, Kim TH, Bok DH, et al. Analysis of cervical spine alignment in currently asymptomatic
individuals: prevalence of kyphotic posture and its relationship with other spinopelvic parameters.
Spine J. 2018. doi:10.1016/j.spinee.2017.09.008

Taniyama T, Hirai T, Yamada T, et al. Modified K-line in magnetic resonance imaging predicts
insufficient decompression of cervical laminoplasty. Spine (Phila Pa 1976). 2013;38(6):496-501.
doi:10.1097/BRS.0b013e318273a4f7

Kopjar B, Tetreault L, Kalsi-Ryan S, Fehlings M. Psychometric properties of the modified japanese
Orthopaedic association scale in patients with cervical spondylotic myelopathy. Spine (Phila Pa
1976). 2015. doi:10.1097/BRS.0000000000000648

Tetreault L, Kopjar B, Nouri A, et al. The modified Japanese Orthopaedic Association scale:
establishing criteria for mild, moderate and severe impairment in patients with degenerative
cervical myelopathy. Eur Spine J. 2017. doi:10.1007/s00586-016-4660-8

Davies B, Mowforth O, Sadler I, et al. Recovery priorities in degenerative cervical myelopathy: A
cross-sectional survey of an international, online community of patients. BMJ Open. 2019.
doi:10.1136/bmjopen-2019-031486

Rhee JM, Shi WJ, Cyriac M, et al. The P-mJOA: A Patient-derived, Self-reported Outcome
Instrument for Evaluating Cervical Myelopathy: Comparison with the mJOA. Clin spine Surg. 2018.
doi:10.1097/BSD.0000000000000591

Gupte G, Peters CM, Buchowski JM, Zebala LP. Reliability of the Neck Disability Index and
Japanese Orthopedic Association questionnaires in adult cervical radiculopathy and myelopathy
patients when administered by telephone or via online format. Spine J. 2019.
doi:10.1016/j.spinee.2019.03.002

Nicholson KJ, Millhouse PW, Pflug E, et al. Cervical Sagittal Range of Motion as a Predictor of
Symptom Severity in Cervical Spondylotic Myelopathy. Spine (Phila Pa 1976). 2018.
doi:10.1097/BRS.0000000000002478

Tetreault L, Lange SF, Chotai S, et al. A Systematic Review of Definitions for Neurological
Complications and Disease Progression in Patients Treated Surgically for Degenerative Cervical
Myelopathy. Spine (Phila Pa 1976). 2019. doi:10.1097/BRS.0000000000003066

Davies BM, Khan DZ, Mowforth OD, et al. RE-CODE DCM (REsearch Objectives and Common
Data Elements for Degenerative Cervical Myelopathy): A Consensus Process to Improve
Research Efficiency in DCM, Through Establishment of a Standardized Dataset for Clinical
Research and the Definition of the Res. Glob Spine J. 2019. doi:10.1177/2192568219832855
NHS Commissioning Board. NHS STANDARD CONTRACT FOR COMPLEX SPINAL SURGERY
(ALL AGES). https://www.england.nhs.uk/wp-content/uploads/2013/06/d14-comp-spinal-surg.pdf.
Published 2013. Accessed January 16, 2021.

Nagoshi N, lwanami A, Isogai N, et al. Does Posterior Cervical Decompression Conducted by
Junior Surgeons Affect Clinical Outcomes in the Treatment of Cervical Spondylotic Myelopathy?
Results From a Multicenter Study. Glob Spine J. 2019. doi:10.1177/2192568218756329

Quan H, Li B, Couris CM, et al. Updating and validating the charlson comorbidity index and score
for risk adjustment in hospital discharge abstracts using data from 6 countries. Am J Epidemiol.
2011. doi:10.1093/aje/kwq433

MoveMed. https://movemed.io/. Accessed January 16, 2021.

Davies BM, Munro C, Khan DZ, et al. Outcomes of Degenerative Cervical Myelopathy From The
Perspective of Persons Living With the Condition: Findings of a Semistructured Interview Process
With Partnered Internet Survey. Glob Spine J. November 2020:219256822095381.
doi:10.1177/2192568220953811

Mowforth OD, Davies BM, Kotter MR. The use of smart technology in an online community of
patients with degenerative cervical myelopathy. JMIR Form Res. 2020. doi:10.2196/11364
Brouwer WBF, van Exel NJA, van Gorp B, Redekop WK. The CarerQol instrument: A new
instrument to measure care-related quality of life of informal caregivers for use in economic
evaluations. Qual Life Res. 2006;15(6):1005-1021. doi:10.1007/s11136-005-5994-6

iIMTA. Care Related Quality of Life (CarerQol). https://www.imta.nl/carerqol/. Accessed February
21, 2021.

Mowforth OD, Davies BM, Kotter MR. Quality of Life Among Informal Caregivers of Patients With
Degenerative Cervical Myelopathy: Cross-Sectional Questionnaire Study. Interact J Med Res.
2019. doi:10.2196/12381

Hoefman RJ, van Exel NJA, Foets M, Brouwer WBF. Sustained informal care: The feasibility,

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 57 of 63

81.

82.

83.

84.

85.

86.

87.

88.

89.

construct validity and test—retest reliability of the CarerQol-instrument to measure the impact of
informal care in long-term care. Aging Ment Health. 2011;15(8):1018-1027.
doi:10.1080/13607863.2011.575351

Auffinger BM, Lall RR, Dahdaleh NS, et al. Measuring Surgical Outcomes in Cervical Spondylotic
Myelopathy Patients Undergoing Anterior Cervical Discectomy and Fusion: Assessment of
Minimum Clinically Important Difference. Manchikanti L, ed. PLoS One. 2013;8(6):e67408.
doi:10.1371/journal.pone.0067408

Carreon LY, Glassman SD, Campbell MJ, Anderson PA. Neck Disability Index, short form-36
physical component summary, and pain scales for neck and arm pain: the minimum clinically
important difference and substantial clinical benefit after cervical spine fusion. Spine J.
2010;10(6):469-474. doi:10.1016/j.spinee.2010.02.007

Kato S, Oshima Y, Matsubayashi Y, Taniguchi Y, Tanaka S, Takeshita K. Minimum clinically
important difference in outcome scores among patients undergoing cervical laminoplasty. Eur
Spine J. 2019;28(5):1234-1241. doi:10.1007/s00586-019-05945-y

Chien A, Lai D-M, Cheng C-H, Wang S-F, Hsu W-L, Wang J-L. Responsiveness of the Chinese
Versions of the Japanese Orthopaedic Association Cervical Myelopathy Evaluation Questionnaire
and Neck Disability Index in Postoperative Patients With Cervical Spondylotic Myelopathy. Spine
(Phila Pa 1976). 2015;40(17):1315-1321. doi:10.1097/BRS.0000000000001005

Zhou F, Zhang Y, Sun Y, Zhang F, Pan S, Liu Z. Assessment of the minimum clinically important
difference in neurological function and quality of life after surgery in cervical spondylotic
myelopathy patients: a prospective cohort study. Eur Spine J. 2015;24(12):2918-2923.
doi:10.1007/s00586-015-4208-3

Tetreault L, Nouri A, Kopjar B, C6té P, Fehlings MG. The minimum clinically important difference
of the modified Japanese Orthopaedic Association scale in patients with degenerative cervical
myelopathy. Spine (Phila Pa 1976). 2015. doi:10.1097/BRS.0000000000001127

Zhang Y, Zhou F, Sun Y. Assessment of health-related quality of life using the SF-36 in Chinese
cervical spondylotic myelopathy patients after surgery and its consistency with neurological
function assessment: a cohort study. Health Qual Life Outcomes. 2015;13:39.
doi:10.1186/s12955-015-0237-1

Badhiwala JH, Witiw CD, Nassiri F, et al. Minimum Clinically Important Difference in SF-36 Scores
for Use in Degenerative Cervical Myelopathy. Spine (Phila Pa 1976). 2018;43(21):E1260-E1266.
doi:10.1097/BRS.0000000000002684

Fehlings MG, Wilson JR, Karadimas SK, Arnold PM, Kopjar B. Clinical evaluation of a
neuroprotective drug in patients with cervical spondylotic myelopathy undergoing surgical
treatment: design and rationale for the CSM-Protect trial. Spine (Phila Pa 1976). 2013.
doi:10.1097/BRS.0b013e3182a7e9b0

POLYFIX DCM IRAS No: 297923 Version Number: 1.0 Version Date: 15" November 2021



IRAS ID: 297923 Page 58 of 63

24 Appendices
24.1 Appendix 1 - Trial Management / Responsibilities

24.1.1 Participant registration/ Randomisation procedure

Sealed envelope (an external supplier of a web-based randomisation system that meets
the requirements of FDA and EMA) will be used for participant randomisation
(https://www.sealedenvelope.com) and this will be provided and supported by the
Cambridge Clinical Trials Unit. The randomisation of participants will be undertaken by
the trial team at each participating site following confirmation of eligibility.

24.1.2 CRF Completion & Data management

Data collection and CRF completion will be undertaken by delegated research staff at
each patrticipating site within agreed timelines (detailed CRF completion guidelines will
be provided to participating sites) Data management will be undertaken by the
Cambridge Clinical Trials Unit and all data management activities will be described in
the trial specific Data Management Plan.

24.1.3 Preparation and submission of Annual Progress and Safety Reports

The preparation and submission of amendments and all annual progress and safety
reports will be undertaken by the Chief Investigator/trial team in collaboration with the
CCTU.

24.1.4 Preparation and submission of amendments

Amendments to the trial will be prepared and submitted to the appropriate authorities by
CCTU. Approvals will then be disseminated to all sites prior to implementation.

24.1.5 Data protection/confidentiality

All identifiable data will be securely sent to the coordination centre (CCTU) via NHS
secure email (i.e. from @nhs.net account to [trial specific email address@nhs.net) and
stored in a separate password-protected database in compliance with the GDPR and
the Data Protection Act 2018, with permission for access restricted to delegated trial
staff. Consent will be sought for the transfer or identifiable information.

24.1.6 Trial documentation and archiving

All trial documentation will be stored in a secure location during the conduct of the trial .
Each participating site will be responsible for archiving their own trial data including
source data, CRFs and the Investigator Site File (ISF) for the appropriate time period as
determined by the relevant regulations at the time of archiving. The archiving facility
may be at the participating site or at another appropriate location off-site as per local
policy. The Chief Investigator will advise when the site can arrange archiving and the
site will need to provide details of the archiving facility used. In case of audit or
inspection following archiving of trial documentation, the site will be expected to retrieve
the relevant documentation within a reasonable timeframe.
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24.2 Appendix 2 — Authorisation of Participating Sites

24.2.1 Required Documentation
Prior to initiating a participating site the following documentation is required:

e Completed delegation log

e CVs and GCP certificates of Pl and key members of staff listed on
delegation log

e Capacity and Capability from site R&D

e Fully executed Participant Site Agreement

e Participant Information sheets and other leaflets printed on site letterhead

e Protocol signed and dated by PI

24.2.2 Procedure for initiating/opening a new site

Following all required approvals from REC/HRA and once all required documents
have been received from the participating site, the trial coordinator will arrange for a
Site Initiation Visit (SIV) which will take place either in person or via teleconference.
The purpose of the SIV is to explain in detail and provide training to the trial
procedures to the site staff. The SIV will be arranged and chaired by the trial
coordinator. A trial initiation form will be completed during the meeting and
everybody present will be required to sign a training log. Following this meeting and
once any outstanding issues have been resolved the trial coordinator will email the
site to confirm that they can open to recruitment. Copies of the SIV documentation
will be filed in the TMF and ISF as appropriate.

24.2 .3 Principal Investigator Responsibilities

The Principal Investigator (PI) has overall responsibility for the conduct of the clinical
trial at his/her participating site. The PI's responsibilities include (but are not limited to):
e Attendance at the site initiation meeting
e Continuous oversight of the conduct of the trial at the site
e Ensuring that all required local approvals for the conduct of the trial at the site are
in place before participant recruitment commences
e Ensuring that the trial is conducted according to the protocol and the principles of
Good Clinical Practice (GCP)
e Maintaining the Investigator Site File and ensuring that it is kept up to date.
e Delegation of responsibilities to appropriately trained staff (this must be
documented on the delegation of responsibility log)

e Providing protocol or specialized training to all members of the local trial team
(including new members joining during the course of the trial) and ensuring that
tasks are delegated to members of staff who have the appropriate training and
gualifications

e Accurate collection of participant data and entering into CRFs within agreed
timelines and timely resolution of data queries.

e Safety reporting to Sponsor within the required timelines

e Dissemination of important safety and other trial related information to all stakeholders at
the participating site
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24.3 Appendix 3 — Safety Reporting Flow Chart
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24.4 Appendix 4 - MoveMed

Overview of MoveMed

MoveMed (MoveMed, Cambridge, UK) uses an application on the patient’s smartphone
(Android or iOS operating systems) to assess DCM. Data is held securely (Amazon
Web Services, Washington USA) using two factor authentication and double encryption,
with partitioning of personal identifiers from outcome data. Data is analysed within the
cloud and can be displayed using web-based portals. The portal enables a clinician to
view their patients’ performance remotely, and over time. (Figure 2) MoveMed is
compliant pre-regulatory approvals (e.g. CE / CA Mark).
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Figure 2. Overview of MoveMed

The smartphone application is made up of ‘interactive’ assessment and ‘passive’
assessments. Interactive assessments require the patient to complete a specific task.
There are 5 in total (Figure 3), including 3 on-screen tasks (e.g. typing, or interacting
with targets) and 2 off-screen tasks (e.g. holding the phone steady, or walking with it).
By recording the screen interactions (time and location) and/or
accelerometer/gyroscope data (time, x-y-z coordinates), we have developed new digital
metrics of dexterity and gait, such as touch accuracy, finger speed, typing error
frequency, postural drift, stride length variability. These active assessments take ~10
minutes to complete. The user can complete them as frequently as desired but will be
prompted to complete them every three days. Video instructions for the tests can be
find at this link: https://movemed.io/walkthroughs
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Figure 3: Two DCM assessments from the MoveMed Application. ‘Tap’ before (Screen 1) and during (Screen 2), and
‘Type’ (Screen 3)

Additionally, keyboard interactions and activity data from accelerometer / gyrometer are
monitored in the background. The patient journey is displayed in Figure 4.
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An active assessment is a measurement whilst
the patient performs a specific task
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Figure 4. Patient Journey in MoveMed

Eligibility for MoveMed

MoveMed uses an application on the patient’s smartphone to assess DCM, and
therefore requires a compatible smartphone. Using an analysis of 16,000 visits to
Myelopathy.org, a DCM charity, 50% of access was via a compatible smartphone,
equally by men and women and prevalent amongst older age groups’®.
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