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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Medical technology guidance
SCOPE

VibraTip for testing vibration perception in the
detection of diabetic peripheral neuropathy

1 Technology

1.1 Description of the technology

VibraTip (McCallan Medical) is a device resembling a small keyring fob that
provides a near-silent vibration of consistent amplitude at a frequency similar
to that of a calibrated tuning fork. It is intended for use when testing a person’s
vibration perception during routine checks for diabetic peripheral neuropathy
(DPN) in people who have type 1 or type 2 diabetes.

The VibraTip probe is applied to the patient’s foot twice: once while non-
vibrating and once while vibrating; the patient is asked to indicate when they
feel the vibration. If the vibration is not detected this may suggest the
development of DPN and further investigation can be initiated. The VibraTip is
intended as an alternative or replacement to the devices that are currently
used in NHS clinical practice for testing foot sensory function such as the 10g
monofilament (light touch/pressure sensation) and the calibrated tuning fork or
biothesiometer (vibratory sensation). The device is designed to provide a
consistent application compared with the variable vibration and cold touch of
the tuning fork and to offer continuous operation over the battery life
compared with the 10g monofilament which needs resting after every 10 full

patient foot examinations.

1.2 Regulatory status

The VibraTip received a CE mark in March 2010 and is indicated to test for

vibration perception in the foot during routine checks for DPN.
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1.3 Claimed benefits

The benefits to patients claimed by the sponsor are:

e The ease and speed of the test together with the device’s reliability mean
earlier diagnosis of neuropathy leading to improved footcare and the

prevention of ulcers and amputations.

The benefits to the healthcare system claimed by the sponsor are:

e Less user variability making the Vibratip test for DPN more consistent
compared to a tuning fork test.

e The ease and speed of testing means little user training is required.

e Smaller size makes it more portable and accessible than comparators.

e Easily cleaned and tolerant to regular, routine cleaning facilitating

compliance with infection control guidelines.

1.4 Relevant diseases and conditions

VibraTip is intended for use in testing vibration perception during routine
checks for diabetic peripheral neuropathy in people who have type 1 or type 2

diabetes.

Diabetes affects an estimated 3.75 million people in the UK; of which it is
thought that 850,000 are unaware that they have the condition. Around 60%
of people with diabetes are susceptible to DPN and diabetes is the most
common cause of peripheral neuropathy in the UK. The current prevalence
rate of 7.4% for diabetes (diagnosed and undiagnosed) is likely to rise to 8.5%
in 2020 and to 9.5% by 2030, driven by demographic changes and increasing
obesity.

DPN is thought to result from high blood sugar levels causing nerve damage.
Symptoms depend on the specific system affected, but include numbness,

tingling and pain in the feet and hands, muscle weakness and foot ulcers.
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Early diagnosis lowers the chance of developing serious complications, with
studies showing a reduction or delay in nerve damage by meticulous blood

sugar control.

1.5 Current management

NICE clinical guidelines 10 (currently being updated) and 15 (currently being
updated) (for Type 2 and Type 1 diabetes, respectively) recommend a
structured programme of regular (annual) foot surveillance, risk assessment
and education by trained personnel, to raise awareness in patients. The
annual foot examination includes a visual check, palpation of pulses and
assessment of foot sensory nerve function. The sensory nerve function
component of the annual foot check may include assessment of
touch/pressure using a 10g monofilament or a test of vibration perception
using either a biothesiometer or calibrated tuning fork. The 10g monofilament
should not be used to test more than 10 patients in one session and should be

rested for 24 hours thereafter.

Classification of risk (low, increased, high, ulcer present) in the annual check
is on the basis of sensation, pulses, deformity, skin changes or previous
ulcers. This may result in referral to a specialist foot protection team
comprising podiatrists, orthotists and foot-care specialists. The assessment
will typically result in increased foot checks every 3-6 months with a vascular
assessment and an assessment of footwear. For patients at particularly high
risk of ulcer formation, a foot examination may be undertaken every 1-3
months, incorporating an intensive foot-care education programme and the
use of specialist footwear insoles and skin and nail care. Self-monitoring and
self-inspection by patients is taught and encouraged.
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2 Reasons for developing guidance on VibraTip
for testing vibration perception in the
detection of DPN

The Committee considered that VibraTip may offer benefits to patients and to
the healthcare system, in respect of ease of use, consistency of stimulus and

durability.

The Committee considered VibraTip may be helpful in detecting diabetic

peripheral neuropathy in more patients.
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3 Statement of the decision problem

Draft scope issued by NICE

Population

People (adults and children) with type 1 or 2 diabetes undergoing
routine foot-care checks by health care workers in primary and
secondary care settings

Intervention

VibraTip

Comparator(s)

The comparators are
¢ a 10 g monofilament
e a calibrated tuning fork
e biothesiometer

Outcomes

The outcome measures to consider include:

e Sensitivity and specificity in assessment of vibration perception
and/or light touch

e Sensitivity and specificity in assessment of grade of neuropathy
¢ Inter-rater agreement of assessment of grade of neuropathy

e Accuracy of risk assessment in ulcer formation

e Ulcer formation and amputation

e Time taken for sensory testing

e Quality of life

e Device-related adverse events

Cost analysis

The cost analysis will include both the 10 g monofilament and
calibrated tuning fork as comparators. The use in both primary and
secondary care settings should be considered

Costs will be considered from an NHS and personal social services
perspective.

The time horizon for the cost analysis will be sufficiently long to
reflect any differences in costs and consequences between the
technologies being compared.

Sensitivity analysis will be undertaken to address uncertainties in the
model parameters, which will include scenarios in which different
numbers and combinations of devices are needed.

Subgroups to
be considered

People with diabetes having routing annual checks in a primary care
setting; people with diabetes having more frequent checks in a
secondary care setting

Special
considerations,
specifically
related to
equality issues

Diabetic neuropathy is more common with increasing age and males
may develop DPN earlier than females, but neuropathic pain causes
more morbidity in females than in males. More secondary
complications from diabetic neuropathy have been shown to occur in
people of Hispanic or African American family origin. People with
diabetes are considered as disabled under the Equality Act 2010.

Are there any people with a protected characteristic for No
whom this device has a patrticularly disadvantageous
impact or for whom this device will have a
disproportionate impact on daily living, compared with
people without that protected characteristics?
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Are there any changes that need to be considered in the No
scope to eliminate unlawful discrimination and to promote
equality?

Is there anything specific that needs to be done now to No
ensure MTAC will have relevant information to consider
equality issues when developing guidance?

4

Related NICE guidance

Published

Foot care service for people with diabetes. NICE Commissioning Guide
(2012). Available from

http://www.nice.orqg.uk/usingguidance/commissioningquides/footcare/footca

reservicediabetes.jsp Date for review: to be confirmed.

Type 1 diabetes: Diagnosis and management of type 1 diabetes in children,
young people and adults: NICE clinical guideline CG15 (2004, updated
2011). Available from: http://www.nice.org.uk/CG15 Date for review: 2015.

Type 2 diabetes foot problems: Prevention and management of foot
problems: NICE clinical guideline CG10 (2004). Available from:
http://www.nice.org.uk/CG10 Date for review: 2011 — update currently
underway.

Diabetic foot problems: Inpatient management of diabetic foot problems:
NICE clinical guideline CG119 (2011). Available from:
http://www.nice.org.uk/quidance/CG119 Date for review: 2014.

Diabetes in adults: Quality standard QS6 (2011). Available from:
http://www.nice.org.uk/quidance/QS6. Date for review: 2011

The percentage of patients with diabetes with a record of a foot
examination and risk classification: 1) low risk (normal sensation, palpable
pulses), 2) increased risk (neuropathy or absent pulses), 3) high risk
(neuropathy or absent pulses plus deformity or skin changes or previous
ulcer) or 4) ulcerated foot within the preceding 15 months: NICE QOF
indicator NM13 (2010). Available from:

http://www.nice.orqg.uk/aboutnice/gof/indicators detail.jsp?summary=13080

Date for review: to be confirmed.
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Under development

NICE is developing four pieces of guidance relating to diabetes over 2013-
2015. Each piece of guidance will focus on a different element of the care
pathway:

¢ Diabetes in Children (Type 1 and 2)

e Diabetes in Pregnancy
e Type 1 diabetes in adults
e Type 2 diabetes in adults

¢ Diabetic foot problems. Anticipated publication date — 2015. Final scope
was published July 2013: guideline is an update of CG10 and a partial
update of CG15. It will not cover the treatment of diabetic neuropathy.

5 External organisations
5.1 Professional organisations
51.1 Professional organisations contacted for expert advice

At the selection stage, the following societies were contacted for expert

clinical and technical advice:

¢ Royal College of GPs

¢ Royal College of Physicians

¢ National Diabetes Nurse Consultant Group

e Primary Care Diabetes Society

¢ Royal College of Nursing

¢ British Diabetic Association

e Association of British Clinical Diabetologists (ABCD)
e British Society for Clinical Neurophysiology

e The Neurological Alliance

e British Peripheral Nerve Society

¢ Association of British Neurologists (ABN)
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5.1.2 Professional organisations invited to comment on the

draft scope

The following societies have been alerted to the availability of the draft scope

for comment:

e Association of British Clinical Diabetologists (ABCD)
e Association of British Neurologists (ABN)

e British Peripheral Nerve Society

e British Society for Clinical Neurophysiology

e Diabetes UK

e National Diabetes Nurse Consultant

e Primary Care Diabetes Society

e Royal College of General Practitioners

¢ Royal College of Nursing

¢ Royal College of Physicians

e Society for Endocrinology

e Society of Chiropodists & Podiatrists (Feet for Life)

e The Neurological Alliance

5.2 Patient organisations

At the selection stage, NICE’s Patient and Public Involvement Programme
contacted the following organisations for patient commentary and alerted
them to the availability of the draft scope for comment:

e Afiya Trust

e Black and Ethnic Minority Diabetes Association (BEMDA)
e Black Health Agency (BHA)

e Diabetes Research & Wellness Foundation

e Diabetes UK

e Disabled Living Foundation (DLF)

e Equalities National Council

e Ethnic Health Foundation (EHF)
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e Foot in Diabetes UK (FDUK)

¢ InDependent Diabetes Trust

e INsulin PUmp Therapy (INPUT)

e Juvenile Diabetes Research Foundation (JDRF)

e Muslim Health Network

e Network of Sikh Organisations UK

e South Asian Health Foundation (SAHF)

e Surya Foundation

e The Relatives and Residents Association (R&RA)
e UK Health Forum (formerly National Heart Forum)

e Weight Concern
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Instructions for sponsors

This is the template for submission of evidence to the National Institute for
Health and Care Excellence (NICE) as part of the Medical Technologies
Evaluation Programme process for developing NICE medical technologies
guidance. Use of the submission template is mandatory.

The purpose of the submission is for the sponsor to collate, analyse and
present all relevant evidence that supports the case for adoption of the
technology into the NHS in England, within the scope defined by NICE.
Failure to comply with the submission template and instructions could
mean that the NICE cannot issue recommendations on use of the

technology.

The submission should be completed after reading the ‘Medical Technologies
Evaluation Programme Methods guide’ and the ‘Medical Technologies

Evaluation Programme Process guide’ available at www.nice.org.uk/mt. After

submission to, and acceptance by, NICE, the submission will be critically

appraised by an External Assessment Centre appointed by NICE.

Under exceptional circumstances, unpublished evidence is accepted under
agreement of confidentiality. Such evidence includes ‘commercial in
confidence’ information and data that are awaiting publication (‘facademic in
confidence’). When data are ‘commercial in confidence’ or ‘academic in
confidence’, it is the sponsor’s responsibility to highlight such data clearly. For
further information on disclosure of information, submitting cost models and
equality issues, users should see section 11 of this document ‘Related

procedures for evidence submission’.

The submission should be concise and informative. The main body of the
submission should not exceed 100 pages (excluding the pages covered by
the template and appendices). The submission should be sent to NICE

electronically in Word or a compatible format, not as a PDF file.

The submission must be a stand-alone document. Additional appendices may

only be used for supplementary explanatory information that exceeds the level

Sponsor submission of evidence 4 of 100



http://www.nice.org.uk/mt



of detail requested, but that is considered to be relevant to the case for
adoption. Appendices will not normally be presented to the Medical
Technologies Advisory Committee when developing its recommendations.
Any additional appendices should be clearly referenced in the body of the
submission. Appendices should not be used for core information that has
been requested in the specification. For example, it is not acceptable to attach
a key study as an appendix and to complete the economic evidence section
with ‘see appendix X'.

All studies and data included in the submission must be referenced. Identify
studies by the first author or trial ID, rather than by relying on numerical

I 126

referencing alone (for example, ‘Trial 123/Jones et al.*”, rather than ‘one

|126,

trial™*”’).Please use a recognised referencing style, such as Harvard or

Vancouver.

The sponsor should provide a PDF copy of all studies included in the
submission. For unpublished studies for which a manuscript is not available,
provide a structured abstract about future journal publication. If a structured
abstract is not available, the sponsor must provide a statement from the

authors to verify the data provided.

If a submission is based on preliminary regulatory recommendations, the
sponsor must advise NICE immediately of any variation between the

preliminary and final approval.

Document key

Boxed text with a grey background provides specific and/or important

guidance for that section. This should not be removed.
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List of tables and figures

Please include a list of all tables and figures here with page references.
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Section A — Decision problem

Section A describes the decision problem, the technology and its clinical
context. There is also information about ongoing studies, regulatory

information and equality issues.

Sponsors should submit section A before the full submission (for details on
timelines, see the NICE document ‘Guide to the Medical Technologies

Evaluation Programme process’, available from www.nice.org.uk/mt
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1 Statement of the decision problem

The decision problem is specified in the final scope issued by NICE. The
decision problem states the key parameters that should be addressed by the
information in the evidence submission. All statements should be evidence

based and directly relevant to the decision problem.
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Table Al Statement of the decision problem

Scopeissued by NICE

Variation
from scope

Rationale for
variation

Population

People (adults and children)
with type 1 or 2 diabetes
undergoing routine foot-care
checks by health care workers
in primary and secondary care
settings

Intervention

VibraTip®

Comparator(s)

The comparators are:
¢ a 10 g monofilament
e a calibrated tuning fork
e biothesiometer

Outcomes

The outcome measures to
consider include:

e Sensitivity and specificity
in assessment of
vibration perception
and/or light touch

e Sensitivity and specificity
in assessment of grade
of neuropathy

e Inter-rater agreement of
assessment of grade of
neuropathy

e Accuracy of risk
assessment in ulcer
formation

e Ulcer formation and
amputation

¢ Time taken for sensory
testing

e Quality of life

e Device-related adverse
events

Cost analysis

The cost analysis will include
both the 10 g monofilament and
calibrated tuning fork as
comparators. The use in both
primary and secondary care
settings should be considered
Costs will be considered from
an NHS and personal social
services perspective.

The time horizon for the cost
analysis will be sufficiently long
to reflect any differences in
costs and consequences
between the technologies being
compared.

Sensitivity analysis will be
undertaken to address
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uncertainties in the model
parameters, which will include
scenarios in which different
numbers and combinations of
devices are needed.

Subgroups to be
considered

People with diabetes having
routing annual checks in a
primary care setting; people with
diabetes having more frequent
checks in a secondary care
setting

Special
considerations,
including issues
related to equality

Diabetic neuropathy is more
common with increasing age
and males may develop DPN
earlier than females, but
neuropathic pain causes more
morbidity in females than in
males. More secondary
complications from diabetic
neuropathy have been shown to
occur in people of Hispanic or
African American family origin.
People with diabetes are
considered as disabled under
the Equality Act 2010.
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2.1

2.2

Description of technology under assessment

Give the brand name, approved name and details of any different

versions of the same device.

VibraTip®

What is the principal mechanism of action of the technology?

VibraTip is a device resembling a small keyring fob. When
squeezed between thumb and forefinger, it provides a near-silent
vibration of consistent amplitude at a frequency similar to that of a
calibrated tuning fork. It is intended for use when testing a person’s
vibration perception during routine checks for diabetic peripheral
neuropathy (DPN) in people who have type 1 or type 2 diabetes.

The VibraTip probe is applied to the patient’s foot twice: once while
non-vibrating and once while vibrating; the patient is asked to
indicate which touch was associated with vibration. If vibration is
not perceived this may suggest the development of DPN and
further investigation can be initiated. The VibraTip is intended as an
alternative or replacement to the devices that are currently used in
NHS clinical practice for testing foot sensory function such as the
10g monofilament (light touch/pressure sensation) and the
calibrated tuning fork or biothesiometer (vibratory sensation). The
device is designed to provide a consistent application compared
with the variable vibration and cold touch of the tuning fork and to
offer continuous operation over the battery life compared with the
10g monofilament which needs resting after every 10 full patient

foot examinations.
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3.1

Clinical context

Provide a brief overview of the disease or condition for which the

technology is being considered in the scope issued by NICE.

VibraTip is intended for use in testing vibration perception during
routine checks for diabetic peripheral neuropathy in people who

have type 1 or type 2 diabetes.

Diabetes affects an estimated 3.75 million people in the UK; of
which it is thought that 850,000 are unaware that they have the
condition. Around 60% of people with diabetes are susceptible to
DPN and diabetes is the most common cause of peripheral
neuropathy in the UK. The current prevalence rate of 7.4% for
diabetes (diagnosed and undiagnosed) is likely to rise to 8.5% in
2020 and to 9.5% by 2030, driven by demographic changes and

increasing obesity.

DPN is thought to result from high blood sugar levels causing nerve
damage. Symptoms depend on the specific system affected, but
include numbness, tingling and pain in the feet and hands, muscle

weakness and foot ulcers.

Early diagnosis lowers the chance of developing serious
complications, with studies showing a reduction or delay in nerve
damage by meticulous blood sugar control. Diagnosis of DPN
should escalate levels of care provided and trigger foot protection

strategies to prevent tissue damage.
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3.2

Give details of any relevant NICE or other national guidance or
expert guidelines for the condition for which the technology is being
used. Specify whether the guidance identifies specific subgroups
and make any recommendations for their treatment. If available,

these should be UK based guidelines.

NICE clinical guidelines 10 (currently being updated) and 15
(currently being updated) (for Type 2 and Type 1 diabetes,
respectively) recommend a structured programme of regular
(annual) foot surveillance, risk assessment and education by
trained personnel, to raise awareness in patients. The annual foot
examination includes a visual check, palpation of pulses and
assessment of foot sensory nerve function. The sensory nerve
function component of the annual foot check may include
assessment of touch/pressure using a 10g monofilament or a test
of vibration perception using either a biothesiometer or calibrated
tuning fork. The 10g monofilament should not be used to test more
than 10 patients in one session and should be rested for 24 hours

thereafter.

Classification of risk (low, increased, high, ulcer present) in the
annual check is on the basis of sensation, pulses, deformity, skin
changes or previous ulcers. This may result in referral to a
specialist foot protection team comprising podiatrists, orthotists and
foot-care specialists. The assessment will typically result in
increased foot checks every 3-6 months with a vascular
assessment and an assessment of footwear. For patients at
particularly high risk of ulcer formation, a foot examination may be
undertaken every 1-3 months, incorporating an intensive foot-care
education programme and the use of specialist footwear insoles
and skin and nail care. Self-monitoring and self-inspection by

patients is taught and encouraged.
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3.3

Describe the clinical pathway of care that includes the proposed

use of the technology.

A footcare pathway which supports NICE guidance and which has
been agreed by organisations of diabetologists, podiatrists, people
with diabetes and other experts was issued (2013) by Diabetes UK:

(http://www.diabetes.org.uk/Documents/Professionals/Education%?2

O0and%20skills/Footcare-pathway.0212.pdf). The clinical pathway

involves an annual foot review for all people with diabetes,
identification of any factors that may place the foot at risk and
action required, based upon risk stratification. Loss of foot
sensation is identified as a risk factor and the pathway indicates

sensation testing using 10g monofilament or vibration.

The current GMS contract 2013-14 Quality and Outcomes
Framework (QOF) guidance requires the recording of patients with
diabetes who have undergone a foot examination and risk
classification (includes neuropathy) in the preceding 12 months
(DM indicator 012). The NICE indicator guidance for this QOF is
NM13 which states —

‘Patients with diabetes are at high risk of foot complications.
Evaluation of skin, soft tissue, musculoskeletal, vascular and
neurological condition on an annual basis is important for the
detection of feet at raised risk of ulceration.

The foot inspection and assessment should include:

« identifying the presence of sensory neuropathy (loss of the ability
to feel a monofilament, vibration or sharp touch) and/or the

abnormal build-up of callus......
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3.4

3.5

Describe any issues relating to current clinical practice, including

any uncertainty about best practice.

Differences in performance of commercially available 10g
monofilaments have been highlighted - Booth & Young, Diab Care
23 (2002) 377-384 — along with the need to ‘rest’ a monofilament
for 24 hours after each 10 patients in order to restore its buckling
resistance. This need is reflected in NICE guidance. However, we
are uncertain how practical this is and how widespread this practice

has become.

Vibration perception testing using a calibrated tuning fork presents
an issue of user variability. Whilst the frequency of vibration may
be calibrated, the more crucial amplitude of vibration is highly
dependent upon how hard the device is struck (or the tines are
‘twanged’). Furthermore, once activated, the amplitude then
decays. In addition to potentially high variability, the patient is also

subjected to cueing by sound and temperature.

Describe the new pathway of care incorporating the new
technology that would exist if the technology was adopted by the
NHS in England.

The adoption of VibraTip would not require existing pathways of

care, as outlined in 3.3 above, to be changed.
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3.6

3.7

3.8

3.9

Describe any changes to the way current services are organised or

delivered as a result of introducing the technology.

No changes required.

Describe any additional tests or investigations needed for selecting
or monitoring patients, or particular administration requirements,
associated with using this technology that are over and above

usual clinical practice.

No changes required.

Describe any additional facilities, technologies or infrastructure that
need to be used alongside the technology under evaluation for the

claimed benefits to be realised.

No changes required.

Describe any tests, investigations, interventions, facilities or
technologies that would no longer be needed with using this

technology.

If VibraTips are to be used rather than monofilaments then a
substitute purchase at the end of a monofilament life would be
appropriate and most cost-effective. Tuning forks would continue
to be used in the NHS for other tests (hearing testing, fracture

identification, specialised neurological testing).
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3.10

4.1

4.2

4.3

Describe how the NHS in England can disinvest from tests,
investigations, interventions, facilities or technologies described in
section 3.9 that would no longer be needed with using this

technology.

Although Tuning Forks would continue to be used in other

screening or testing situations, one would expect purchase levels to
fall going forward. As stated above, if a VibraTip is preferred over a
monofilament, substitute purchasing at the end of the monofilament

life would be expected minimise redundancy costs.

Regulatory information

Provide PDF copies of the following documents:

e instructions for use
e CE mark certificate or equivalent UK regulatory approval such as
EC declaration of conformity

e Quality systems (ISO 13485) certificate (if required).

Does the technology have CE mark for the indication(s) specified in
the scope issued by NICE? If so, give the date that authorisation
was received. If not, state current UK regulatory status, with
relevant dates (for example, date of application and/or expected

approval dates).
Yes — Class lla CE

Does the technology have regulatory approval outside the UK? If

S0, please provide details.

Yes.
Class lla CE France, Germany, Romania.
Class | FDA-listed USA
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4.4

4.5

5.1

If the technology has not been launched in the UK provide the
anticipated date of availability in the UK.

N/A

If the technology has been launched in the UK provide information

on the use in England.

Since launch in 2011 approx.4,000 VibraTips have been sold in
UK. These sales have been completed via an online facility and
through a network of general medical and specialised podiatry
distributors. The product also features on the NHS Supply Chain.
Buyers across Private, NHS Primary Care and NHS Acute settings
include the following: Podiatrists, Diabetic Foot Specialists, GP’s,

Practice Nurses and Diabetes Nurses.

Ongoing studies

Provide details of all completed and ongoing studies on the
technology from which additional evidence relevant to the decision
problem is likely to be available in the next 12 months.

VibraTip was a winner in the Smart Solutions for Healthcare
competition run by TrusTECH (the North West NHS Innovation
Hub) and the ‘prize’ for this initiative was an investigative study
conducted in an appropriate NHS facility in the North West. The
study is titled ‘A Study to Evaluate the Performance of the VibraTip
Product by Different Community Medical Practitioners Compared to
an Expert Validation by a Diabetologist’. Completion during 2014 is
expected (see http://clinicaltrials.gov/show/NCT01878682 for

further information).

Product has been supplied to the diabetes research unit at Le Pitie
Salpetriere Hosp in Paris for their investigative purposes. The study

design is unknown at this stage.
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5.2 If the technology is, or is planned to be, subject to any other form of
assessment in the UK, please give details of the assessment,

organisation and expected timescale.

None known
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6

Equality

NICE is committed to promoting equality of opportunity and eliminating

unlawful discrimination on the grounds of age, disability, gender

reassignment, race, religion or belief, sex, and sexual orientation, and to

comply fully with legal obligations on equality and human rights.

Equality issues require special attention because of NICE’s duties to have due

regard to the need to eliminate unlawful discrimination, promote equality and

foster good relations between people with a characteristic protected by the

equalities legislation and others.

Any issues relating to equality that are relevant to the technology under

assessment should be described. This section should identify issues

described in the scope and also any equality issues not captured in the final

scope.

Further details on equality may be found in section 11.3 of this document.

6.1.1

6.1.2

Describe any equality issues relating to the patient population and

condition for which the technology is being used.

It should be noted that people with diabetes are covered under the
2010 Equality Act. Diabetic neuropathy is more common with
increasing age and males may develop DPN earlier than females,
but neuropathic pain causes more morbidity in females than in
males. More secondary complications from diabetic neuropathy
have been shown to occur in people of Hispanic or African

American family origin.

Describe any equality issues relating to the assessment of the

technology that may require special attention.

None known
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6.1.3 How will the submission address these issues and any equality

issues raised in the scope?

N/A
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Section B - Clinical evidence

7 Published and unpublished clinical evidence

Section B requires sponsors to present published and unpublished clinical

evidence for their technology.

Sponsors should read section 6 of the Medical Technologies Evaluation
Programme methods guide on published and unpublished evidence, available

from www.nice.org.uk/mt

All statements should be evidence-based and directly relevant to the scope.
Reasons for deviating from the scope should be clearly stated and explained
in table Al.

Sponsors are required to submit section B in advance of the full submission
(for details on timelines, see the NICE document ‘Guide to the Medical
Technologies Evaluation Programme process’, available from

www.nice.org.uk/mt

7.1 Identification of studies

Please note: sections 7.1 and 7.2 of the submission are divided into published

and unpublished data. Responses must be split accordingly.

The sponsor’s review of the clinical evidence should be systematic and
transparent, and a suitable instrument for reporting such as the PRISMA

statement (http://www.prisma-statement.org/statement.htm) should be used

and CRD should be referred to (www.york.ac.uk/inst/crd).

The strategies used to retrieve relevant clinical data from the published
literature and unpublished sources should be clearly described. The methods
used should be justified with reference to the scope. Sufficient detail should
be provided to enable the methods to be reproduced (the External
Assessment Centre must be able to reproduce the search), and the rationale
for any inclusion and exclusion criteria regarding search terms should be

given.
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Published studies

7.1.1

Describe the strategies used to retrieve relevant clinical data from
the published literature. Exact details of the search strategy used

should be provided in section 10, appendix 1.

Internet search facilities and specialised medical databases are the
principal means by which information is gathered. Occasionally, an
investigator will advise of planned publication of a study.

Unpublished studies

7.1.2

7.2

Describe the strategies used to retrieve relevant clinical data from
unpublished sources.

All sales (or requests for free samples) to research or specialist
diabetic foot centres are noted and personally followed up.
Proceedings for specialised conferences are screened for potential

poster presentations that may in turn lead to study publications.

Study selection

Published studies

7.2.1

Complete table B1 to describe the inclusion and exclusion criteria
used to select studies from the published literature. Suggested
headings are listed in the table below. Other headings should be

used if necessary.
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Table B1 Selection criteria used for published studies

Inclusion criteria - All available published data have been included in this
review. This currently totals 9 small studies (7 published and 2 yet to be
published)

Population

Interventions

Outcomes

Study design

Language
restrictions

Search dates

Exclusion criteria - None

Population

Interventions

Outcomes

Study design

Language
restrictions

Search dates

7.2.2 Report the numbers of published studies included and excluded at

each stage in an appropriate format.

Due to the very limited number of studies involving this device, we

believe it is appropriate to include all available information.

Unpublished studies

7.2.3 Complete table B2 to describe the inclusion and exclusion criteria
used to select studies from the unpublished literature. Suggested
headings are listed in the table below. Other headings should be

used if necessary.
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Table B2 Selection criteria used for unpublished studies

Inclusion criteria - All available studies have been included in this review.
This currently totals 9 small studies (7 published and 2 yet to be published)

Population

Interventions

Outcomes

Study design

Language
restrictions

Search dates

Exclusion criteria - None

Population

Interventions

Outcomes

Study design

Language
restrictions

Search dates

7.2.4 Report the numbers of unpublished studies included and excluded

at each stage in an appropriate format.

Due to the very limited number of studies involving this device, we

believe it is appropriate to include all available information.

7.3 Complete list of relevant studies

Published:

1. Levy A. Preliminary data on VibraTip®, a new source of standardized
vibration for bedside assessment of peripheral neuropathy. Brit J Diabetes
and Vascular Disease 2010;10:284-86.

2. Bowling FL, Abbott CA, Harris WE, Atanasov S, Malik RA, Boulton AJ. A
pocket-sized disposable device for testing the integrity of sensation in the
outpatient setting. Diabetic Medicine 2012;29(12):1550-52.
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3. Bracewell N, Game F, Jeffcoate WJ, Scammell BE. Clinical evaluation of a
new device in the assessment of peripheral sensory neuropathy in diabetes.
Diabetic Medicine 2012;29(12):1553-55.

4. Nizar H, Munro N, Nightingale P, Feher MD. Diagnostic accuracy of the
VibraTipTM in detection of diabetic peripheral neuropathy. The British Journal

of Diabetes and Vascular Medicine 2014; in press.

5. Urbancic-Rovan V, Slak M, Hohnjec M. Screening for neuropathy - do
additional testing methods make sense? Poster presented at DFSG Berlin-

Potsdam, Germany, 2012.

6. Garbas M, Rovan VU, Slak M, Hohnjec M. Can we replace 128-Hz tuning
fork testing by VibraTip®?, Poster presented at DFSG Barcelona 2013.

7. Horsfield |, Levy A. VibraTip durability in clinical practice: how long does it
last? The British Journal of Diabetes and Vascular Medicine 2013;13(2):91-
95.

Unpublished:

8. Horsfield I, Levy A. Clinical consistency of vibration sense testing:
development of a manikin great toe with embedded accelerometer for testing

and training. Submitted

9. Levy A, Greenwood R. Self-care and misplaced confidence. Not yet
submitted 2014

The sponsor should provide a PDF copy of all studies included in the
submission. For unpublished studies for which a manuscript is not available,
provide a structured abstract about future journal publication. If a structured
abstract is not available, the sponsor must provide a statement from the

authors to verify the data provided.
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7.3.1 Provide details of all published and unpublished studies identified

using the selection criteria described in tables B1 and B2.

The details of all published and unpublished studies that compare the
technology with other treatments for the relevant group of patients should be
presented using tables B3 and B4 respectively. The studies that compare the
intervention directly with the appropriate comparator(s) referred to in the
decision problem should be clearly highlighted. If there are none, please state
this. All types of studies should be considered, including observational studies
such as cohort, case series and case-control studies, and single case reports
and qualitative studies when relevant to the scope.

The list of relevant studies must be complete and will be validated by

independent searches conducted by the External Assessment Centre.

Published studies should be referenced by first author name and year of
publication. Unpublished studies should be referenced by first author and date
of report. Full details of each reference should be provided in the reference list

after section 9. In addition, list any trial short names if useful.
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Table B3 List of relevant published studies

Primary study Study Population Intervention Comparator
reference name
(acronym)

Levy, 2010 1 100 diabetics Testing for VibraTip v
attending annual | peripheral 128Hz tuning
review clinic neuropathy fork v 10g

Semmes-
Weinstein
monofilament

Bowling et al. 2 83 diabetics Testing for VibraTip v

2012 attending clinic peripheral Ipswich Touch

neuropathy Testv
Neuropathy
Disability
Score v 128Hz
tuning fork

Bracewell et al. 3. 141 diabetic Testing for VibraTip v

2012 patients peripheral Neurothesiome
attending clinic neuropathy ter v 10g

monofilament v
128Hz tuning
fork v neurotip

Nizar et al. 2014 4 100 diabetic Testing for VibraTip v
patients peripheral neurothesiome
attending clinic neuropathy ter v tuning

fork

Urbancic-Rovan 5 42 diabetic Testing for VibraTip v 10g

et al. 2012 patients peripheral monofilament v
attending clinic neuropathy 128Hz tuning

fork

Garbas etal. 2013 | 6 496 diabetic Testing for VibraTip v
patients peripheral 128Hz tuning
attending clinic neuropathy fork

Table B4 List of relevant unpublished studies

Data source Study name | Population Intervention Comparator
(acronym)
Horsfield and 8 21 medics - Testing VibraTip v
Levy from F1lto consistency of | 128Hz tuning
consultant vibration sense | fork
testing
Levy and 9 60 patients in Assessment of | VibraTip to take
Greenwood retinal screening | confidence in home v’s no
clinic foot self-care VibraTip
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7.3.2

7.4

State the rationale behind excluding any of the published
studies listed in tables B3 and B4.

The only study not represented above was a laboratory
assessment of the durability of VibraTip - to find out how long the
device lasts when used in a variety of different ways. A laboratory
based exercise to look at consistency of output in terms of vibration
frequency and amplitude over time, as the power cell is
progressively exhausted. The outcome was that the device would
last for many months of routine use without significantly altering its

behaviour.

lan Horsfield and Andy Levy.
VibraTipdurability in clinical practice: how long does it last?
British Journal of Diabetes & Vascular Disease 2013 13: 91

Summary of methodology of relevant studies

It is expected that all key aspects of the methodology will be in the public

domain. If a sponsor wishes to submit aspects of the methodology in

confidence, section 11.2 describes how to highlight confidential information.

7.4.1

Describe the study design and methodology for each of the
published and unpublished studies using tables B5 and B6 as

appropriate. A separate table should be completed for each study.
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Table B5 Summary of methodology for randomised controlled trials

Study name Levy and Greenwood - Self-care and misplaced confidence

Objectives To determine whether in addition to standard care and
advice, giving a population of people with diabetes
presenting for retinal screening a VibraTip to take home - not
necessarily to use but certainly to ‘engage with’ - would
enhance confidence in foot self-care and as a result,
potentially improve foot safety

Location Eye hospital retinal screening clinic - Bristol

Design Randomised control trial. Subjects attending the retinal
screening clinics were alerted to the study by a letter sent
home. Diabetic patients who opted into further consideration
of the study were approached by a trained member of staff
while waiting in the eye clinic for their follow-up appointment
to take place. This included patients who had been screened
in the community and need further review. Almost all had
some degree of diabetic retinopathy.

Duration of Follow up at 6 months

study

Sample size 60

Inclusion All patients who consented. Recruitment for the study of 60

criteria patients was completed in less than three weeks.

Exclusion Those unable to understand the study

criteria

Method of Randomised using the sealed envelope system

randomisation

(http://www.sealedenvelope.com/protocols.php) to either an
educational package consisting of the trust’s standard foot
care leaflet alone, or an enhanced package containing the
above but followed by a demonstration of how to test for
sensory loss using VibraTip either on the patient’s foot, lower
leg or hand if it was inconvenient to expose the lower limb.

Method of
blinding

None

Intervention(s)
(n=)and
comparator(s)

(n=)

30
30

Baseline
differences

Duration of
follow-up, lost
to follow-up
information

58 patients followed up at 6 months (29 each group)

Statistical
tests

Means and standard deviations were reported for the groups
at baseline and 6 months. Follow-up rate percentages were
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reported with 95% confidence intervals calculated using the
exact binomial method. The outcome scores of health
related quality of life, confidence in care, and the foot care
item of the confidence in care questionnaire were analysed
using an analysis of covariance (ANCOVA) to control for
baseline when examining the difference between the two
randomised groups. P values for the difference between the
groups have not been calculated, but to aid the planning of a
future trial, effect sizes with 95% confidence intervals are
reported with the standard deviation coming from the
ANCOVA results.

Primary
outcomes
(including
scoring
methods and
timings of
assessments)

Variable Baseline Baseline 6m 6m
control intervention | control intervention
group group n=30 | group group n=29
n=30 n=29

EQ-5D 0.750 0.768 0.724 0.738

utility (0.259) (0.256) (0.344) | (0.274)

(Health

related

quality of

life)

Total for 93.4 90.2 (12.7) | 95.6 92.1(10.4)

confidence | (10.5) (7.8)

in self care

(scored

from 21 to

105)

| believe | 452 4.50 (0.86) | 4.83 4.43 (1.10)

can check (2.09) (0.38)

my feet for

sores or

blisters

every day

(1-95)
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Table B6 Summary of methodology for observational studies

Study name Levy 2010 - Preliminary data on VibraTip®, a new source
of standardised vibration for bedside assessment of
peripheral neuropathy

Objective To compare the sensitivity and specificity of VibraTip with
tuning fork and 10g monofilament

Location Diabetes out-patient annual review clinic and podiatry clinic
in hospital - Bristol

Design Cross sectional study with sequential testing of the three
devices on either the left or right foot in random order

Duration of Cross-sectional

study

Patient

population

Sample size 100 patients

Inclusion All patients with an accessible foot

criteria

Exclusion No patients were excluded, unless lack of consent or

criteria absence of a foot to test.

Intervention(s) All patients tested with all three devices

(n=)and

comparator(s)

(n=)

Baseline

differences

How were

participants
followed-up (for
example,
through pro-
active follow-up
or passively).
Duration of
follow-up,
participants lost
to follow-up

Statistical tests

kappa-statistic and McNemar’s test

Primary
outcomes
(including
scoring
methods and
timings of
assessments)

No significant differences between the three methods
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Study name

Bowling et al 2012 - A pocket-sized disposable device for
testing the integrity of sensation in the outpatient setting

Objective

To compare the Ipswich Touch Test and the VibraTip
with the Neuropathy Disability Score and the vibration
perception threshold (Neurothesiometer @25V) for
detecting the ‘at-risk’ foot

Location

Diabetes out-patient clinics in hospital and the
community - Manchester

Design

Cross sectional study with sequential testing of the
different methods

Duration of study

Cross sectional

Patient population

Sample size 83 patients
Inclusion criteria Not known
Exclusion criteria Not known

Intervention(s) (n =)
and comparator(s)

(n=)

All patients assessed with all methods

Baseline differences

How were participants
followed-up (for
example, through pro-
active follow-up or
passively). Duration of
follow-up, participants
lost to follow-up

Statistical tests

All analyses were performed using SPSS version 16.0
and Microsoft Excel 2008. Cohen’s kappa was
calculated. Diagnostic reliability was based on the
standard scale of Landis and Koch. Sensitivity and
specificity, negative and positive predictive values,
negative and positive likelihood ratios measured using
the method of Altman and Bland

Primary outcomes
(including scoring
methods and timings of
assessments)

The VibraTip and Ipswich Touch Test results exhibited
almost perfect agreement with the vibration perception
threshold (P < 0.001) and the Neuropathy Disability
Score (P < 0.001).
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Study name

Bracewell et al, 2012 - Clinical evaluation of a new
device in the assessment of peripheral sensory
neuropathy in diabetes

Objective

to evaluate the device by assessing intra-rater reliability
and comparing the ability of the VibraTip to detect or
exclude peripheral sensory neuropathy with other
bedside methods.

Location

Diabetes out-patient annual review clinic and podiatry
clinic - Nottingham

Design

Cross sectional study with sequential testing of
VibraTip, Neurothesiometer, 10g monofilament, 128Hz
tuning fork and neurotip

Duration of study

cross sectional

Patient population

Sample size

141 patients

Inclusion criteria

Type 1 or Type 2 diabetes patients were recruited from
one secondary care-based specialist diabetes service

Exclusion criteria

Major or minor amputees were excluded if this affected
the site of testing

Intervention(s) (n =) and
comparator(s) (n =)

All patients tested with all devices/methods

Baseline differences

How were participants
followed-up (for
example, through pro-
active follow-up or
passively). Duration of
follow-up, participants
lost to follow-up

Statistical tests

Cronbach’s alpha using Predictive Analytics Software
Statistics 18 and NCSS 2007

Primary outcomes
(including scoring
methods and timings of
assessments)

Receiver operating characteristic curves were produced
for each device and the sensitivity, specificity,
predictive values and likelihood ratios for the diagnosis
of peripheral sensory neuropathy were calculated.

Analysis of the area under the receiver operating
characteristic curves showed that the 10-g
monofilament was significantly better than the 128-Hz
tuning fork (P = 0.0056) and the Neurotip (P = 0.0022),
but was no different from the VibraTip (P = 0.3214).
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Study name

Nizar et al, 2014 - Diagnostic accuracy of the
VibraTip™ in detection of diabetic peripheral
neuropathy

Objective To compare the diagnostic accuracy of VibraTip
compared to tuning fork in patients with confirmed
neuropathy (failure to perceive neurothesiometer
stimulus at 20 volts)

Location Diabetes out-patient clinic — Chelsea & Westminster

Design Cross sectional observational study

Duration of study

Cross sectional

Patient population

Sample size

100 patients - 50 DPN +ve, 50 DPN -ve

Inclusion criteria

Patients with Type 1 and Type 2 diabetes were
recruited in a secondary care specialist diabetes clinic

Exclusion criteria

Not known

Intervention(s) (n =) and
comparator(s) (n =)

Baseline differences

How were participants
followed-up (for
example, through pro-
active follow-up or
passively). Duration of
follow-up, participants
lost to follow-up

Statistical tests

Assessment of sensitivity, specificity, positive and
negative predictive values and positive likelihood ratios

Primary outcomes
(including scoring
methods and timings of
assessments)

VibraTip comparable to Neurothesiometer and more
reliable than tuning fork.
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Study name Urbancic-Rovan et al. 2012 - Screening for neuropathy
- do additional testing methods make sense?

Objective To compare the screening results of VibraTip compared
to tuning fork, monofilament, Tip Therm (an instrument
which reveals impaired temperature sensation) and
Neuropad (an evaluation of sweat gland function).

Location Diabetes out-patient clinics — Ljubljana, Slovenia

Design Cross sectional observational study

Duration of study

Cross sectional

Patient population

Sample size

42 patients

Inclusion criteria

Exclusion criteria

Intervention(s) (n =) and
comparator(s) (n =)

All patients tested with all devices/methods

Baseline differences

How were participants
followed-up (for
example, through pro-
active follow-up or
passively). Duration of
follow-up, participants
lost to follow-up

Statistical tests

Methods not known from poster abstract.

Primary outcomes
(including scoring
methods and timings of
assessments)

No significant difference between the results obtained
between VibraTip, 128Hz tuning fork, Tip Therm and
Neuropad — all of which may detect sensory neuropathy
earlier than 10-g Semmes-Weinstein monofilament.
The combined use of different screening methods
increases the likelihood of early neuropathy detection.
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Study name

Garbas et al, 2013 - Can we replace 128-Hz tuning fork
testing by VibraTip?

Objective Comparison of VibraTip with 128Hz tuning fork for
identifying DPN

Location University Medical Centre — Ljubljana, Slovenia

Design Cross sectional observational study

Duration of study

Cross sectional

Patient population

Sample size

496 patients with diabetes

Inclusion criteria

Not clear from poster

Exclusion criteria

Not clear from poster

Intervention(s) (n =) and
comparator(s) (n =)

Baseline differences

How were participants
followed-up (for
example, through pro-
active follow-up or
passively). Duration of
follow-up, participants
lost to follow-up

Statistical tests

Not clear from poster

Primary outcomes
(including scoring
methods and timings of
assessments)

180 patients (right foot) or 181 patients (left foot)
couldn’t feel tuning fork: 155 patients (right foot) or 162
patients (left foot) couldn’t feel VibraTip. The conclusion
of the authors was that that finding made the 128Hz
tuning fork a more sensitive test than VibraTip.
However, they add that such results should be
compared with biothesiometer for any firm conclusions
to be drawn.

7.4.2

Provide details on data from any single study that have been drawn

from more than one source (for example a poster and unpublished
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7.4.3

7.4.4

7.4.5

7.4.6

report) and/or when trials are linked this should be made clear (for

example, an open-label extension to randomised controlled trial).
None meet this criterion

Highlight any differences between patient populations and

methodology in all included studies.

No real differences in patient populations. The population who are
seen in the diabetic retinal screening clinic all had retinopathy, and
had therefore had diabetes for some time. Those being seen for
annual screening in the diabetes clinic and certainly those in
podiatry, were a population of diabetics who probably had more
advanced diabetic complications. There were no baseline
differences in any of the studies. For almost all of them, patients

were exposed to all testing modalities.

Provide details of any subgroup analyses that were undertaken in
the studies included in section 7.4.1. Specify the rationale and state

whether these analyses were pre-planned or post-hoc.
No subgroup analysis

If applicable, provide details of the numbers of patients who were
eligible to enter the study(s), randomised, and allocated to each

treatment in an appropriate format.

These data when known are mentioned above, for each of the

studies quoted.

If applicable provide details of and the rationale for, patients that

were lost to follow-up or withdrew from the studies.

There was only one randomised trial and after 6 months, when the

group were re-tested, only a single patient was lost to follow up.
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7.5 Critical appraisal of relevant studies

7.5.1 Complete a separate quality assessment table for each study. A

suggested format for the quality assessment results is shown in
tables B7 and BS8.

Table B7 Critical appraisal of randomised control trials

The randomised control trial is undergoing final analysis and write-up.

Randomisation was carried out appropriately of groups that were identical at

the outset. There was no subsequent blinding because the ‘treatment’ group

were given a VibraTip device to take home with them. Almost nobody was lost

to follow up. There were no ‘treatments’.

Study name

Study question Response | How is the question addressed in the
(yes/no/not | study?
clear/N/A)

Was randomisation

carried out

appropriately?

Was the

concealment of
treatment allocation
adequate?

Were the groups
similar at the outset
of the study in
terms of prognostic
factors, for example,
severity of disease?

Were the care
providers,
participants and
outcome assessors
blind to treatment
allocation? If any of
these people were
not blinded, what
might be the likely
impact on the risk of
bias (for each
outcome)?

Were there any
unexpected
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imbalances in drop-
outs between
groups? If so, were
they explained or
adjusted for?

Is there any
evidence to suggest
that the authors
measured more
outcomes than they
reported?

Did the analysis
include an intention-
to-treat analysis? If
so, was this
appropriate and
were appropriate
methods used to
account for missing
data?

Adapted from Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s
guidance for undertaking reviews in health care. York: Centre for Reviews and Dissemination
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Table B8 Critical appraisal of observational studies

All the studies in the various centres in Bristol, London, Manchester etc. were
cross sectional. There were no confounding factors and the outcomes are
essentially unbiased and generated by different expert centres who designed

their own studies. Therefore the following table applies to all cross sectional

studies:

Study name

Study question Response | How is the question addressed in the
yes/no/not | study?
clear/N/A)

Was the cohort Not clear

recruited in an
acceptable way?

Was the exposure Not Clear
accurately
measured to
minimise bias?

Was the outcome Not Clear
accurately
measured to
minimise bias?

Have the authors Not Clear
identified all
important
confounding
factors?

Have the authors Not Clear
taken account of the
confounding factors
in the design and/or
analysis?

Was the follow-up of | N/A
patients complete?

How precise (for Not Clear
example, in terms of
confidence interval
and p values) are
the results?

Adapted from Critical Appraisal Skills Programme (CASP): Making sense of evidence
12 questions to help you make sense of a cohort study
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7.6 Results of the relevant studies

7.6.1

Complete a results table for each study with all relevant outcome

measures pertinent to the decision problem. A suggested format is

given in table B9.

Table B9 Outcomes from published and unpublished studies

Study name

Levy, 2010 - Preliminary data on VibraTip®, a new
source of standardized vibration for bedside
assessment of peripheral neuropathy

Size of study

100 patients

groups
Study Time unit Cross sectional study
duration
Type of Comparison of sensitivity/specificity of VibraTip
analysis (VT) v's 10g monofilament (MF) v’s 128Hz tuning
fork (TF)
Outcome Name Detection of stimulus provided by each device
Effect size Value VT =55/100. MF =53/100. TF =55/100
95% ClI
Statistical Type Kappa statistic and McNemar’s test
test p value No sig. difference
Other Name
outcome Unit
Effect size Value
95% ClI
Statistical Type
test p value
Comments Four patients detected vibration but did not feel

monofilament

Two patients detected monofilament but did not
feel vibration.

Author concludes the new device has a vibration
perception threshold similar to a standard 128 Hz
tuning fork and neuropathy detection was
comparable to using a 10 g monofilament. The new
device is rapid, reliable and hygienic.
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Study name

Bowling et al, 2012 - A pocket-sized disposable
device for testing the integrity of sensation in
the outpatient setting

Size of study 83 patients
groups
Study Time unit Cross sectional study
duration
Type of Compares Ipswich Touch Test and VibraTip with
analysis current gold-standard tests (Neuropathy Disability
Score = or >6 or Vibration Perception Threshold of
= or >25V using a neurothesiometer) to detect the
‘at-risk’ foot.
Outcomes Ability to The VibraTip and the Ipswich Touch Test results
detect ‘at- exhibited almost perfect agreement with the
risk’ foot vibration perception threshold (Cohen’s kappa =
0.973, P < 0.001) and the Neuropathy Disability
Score (Cohen’s kappa = 0.921, P < 0.001).
Other Sensitivity Perfect: 100% VPT, 100% NDS
39;‘30_"_7_‘95 for Specificity Very High: 96.6% VPT, 90.3% NDS
ibraTip — ——
compared to Posmvg Very High: 98.2% VPT, 94.5% NDS
vibration predictive
perception value
threshold Negative Perfect: 100% VPT, 100% NDS
(VPT) and predictive
neuropathy | value
disability Positive High: 29 VPT, 10.3 NDS
score (NDS) - | likelihood
Altman and ratio
Blar;1d Negative 0 VPT, 0 NDS
method. likelihood
ratio
Comments Authors conclude that VibraTip is a simple and

efficient test, easy to teach, reliable and can be
used in any setting. They also conclude that the
VibraTip is a reliable and sensitive test for
identifying the ‘high-risk’ foot.
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Study name

Bracewell et al, 2012 - Clinical evaluation of a
new device in the assessment of peripheral
sensory neuropathy in diabetes

Size of study

141 patients comparison study

groups (18 patients retested 2-3 wks later for inter-rater
reliability)
Study Time unit Cross sectional study
duration
Type of Intention-to | examination for diabetic peripheral sensory
analysis -treat/per neuropathy using a Neurothesiometer (reference
protocol method), 10-g monofilament, a 128-Hz tuning fork,
a Neurotip and a VibraTip.
Outcome for | Sensitivity 0.79 (VT) 0.84 (MF)
VibraTip (VT) [Specificity | 0.82 (VT) 0.82 (MF)
VS
monofilament
(MF)
Positive 0.75 (VT) 0.78 (MF)
predictive
value
Negative 0.85 (VT) 0.88 (MF)
predictive
value
Positive 4.39 (VT) 5.01 (MF)
likelihood
ratio
Negative 0.25 (VT) 0.19 (MF)
likelihood
ratio
Statistical Type PASW Statistics 18 and NCSS 2007
test P value Analysis of the area under the receiver operating
characteristic curves showed that the 10-g
monofilament was significantly better than the 128-
Hz tuning fork (P = 0.0056) and the Neurotip (P =
0.0022), but was no different from the VibraTip (P =
0.3214).
Other Name Inter-rater reliability
outcome Unit Alpha coefficient
Effect size Value 0.882
95% ClI
Statistical Type Cronbach’s alpha calculation
test p value
Comments Authors conclude VibraTip can be considered a

useful tool for screening for peripheral sensory
neuropathy in diabetes
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Study name

Nizar et al, 2014 — Diagnostic accuracy of the
VibraTip™ in detection of diabetic peripheral
neuropathy.

Size of study

100 patients (50 DPN +ve, 50 DPN —ve)

groups
Study Time unit Cross sectional, observational study
duration
Type of To compare the diagnostic accuracy of VibraTip
analysis compared to tuning fork in patients with
neurothesiometer-confirmed (@20V) neuropathy
Outcome for | Sensitivity 92% (VT) 40% (TF)
VibraTip (VT) | 95% CI (80.8-97.8%) (26.4-54.8%)
vs tuning —
fork (TF) Specificity 94% (VT) 100% (TF)
95% ClI (83.4-98.7%) (92.9-100%)
Statistical Type Not known
test p value A statistically significant difference (p<0.001)
between VT and TF sensitivity results for subjects
+ve for neuropathy
Other Positive 94% (VT) 100% (TF)
outcomes predictive
value
Negative 92% (VT) 63% (TF)
predictive
value
Positive oo
likelihood 15.3 (VT)
ratio
Comments The authors conclude that the VibraTip is

comparable to the Neurothesiometer, and superior
to the Tuning Fork, in the accurate detection of
peripheral neuropathy and could be a useful
screening tool in clinical practice.
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Study name

Urbancic-Rovan et al. 2012 - Screening for
neuropathy - do additional testing methods make
sense?

Size of study | Treatment 42 patients
groups Control
Study Time unit Cross sectional observational study
duration
Type of Intention-to | To compare the screening results of VibraTip (VT)
analysis -treat/per compared to tuning fork (TF), monofilament (MF),
protocol Tip Therm (TT) [an instrument which reveals
impaired temperature sensation] and Neuropad
(NP) [an evaluation of sweat gland function].
Outcome Name No significant difference between VT, TF, TT, NP
(all p>0.05). MF significantly inferior to other
methods.
Unit
Effect size Value
95% ClI
Statistical Type
test p value
Other Name
outcome Unit
Effect size Value
95% ClI
Statistical Type
test p value
Comments Methods not fully clear from poster abstract
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Study name

Garbas et al, 2013 - Can we replace 128-Hz tuning
fork testing by VibraTip?

Size of study | Treatment 496 patients
groups Control
Study Time unit Cross sectional observational study
duration
Type of Intention-to
analysis -treat/per
protocol
Outcome 180 patients (right foot) or 181 patients (left foot)
couldn’t feel tuning fork: 155 patients (right foot) or
162 patients (left foot) couldn’t feel VibraTip.
Effect size Value
95% ClI
Statistical Type Not clear from poster
test p value
Other Name
outcome Unit
Effect size Value
95% ClI
Statistical Type
test p value
Comments The conclusion of the authors was that that finding

made the 128Hz tuning fork a more sensitive test
than VibraTip. However, they add that such results
should be compared with biothesiometer for any
firm conclusions to be drawn.
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7.6.2 Justify the inclusion of outcomes in table B9 from any analyses

other than intention-to-treat.

7.7 Adverse events

there were no adverse events expected or recorded in any
evaluations and no adverse events have been reported from

current usage.

In section 7.7 the sponsor is required to provide information on the adverse
events experienced with the technology being evaluated in relation to the

scope.

For example, post-marketing surveillance data may demonstrate that the
technology shows a relative lack of adverse events commonly associated with

the comparator.
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7.7.1

1.7.2

Using the previous instructions in sections 7.1 to 7.6, provide

details of the identification of studies on adverse events, study

selection, study methodologies, critical apprasial and results.

N/A

Provide details of all important adverse events reported for each

study. A suggested format is shown in table B10.

N/A

Table B10 Adverse events across patient groups

Time period 1 Time period 2 etc.
Intervention | Comparator | Relative | Intervention | Comparator | Relative
% of % of risk % of % of risk
patients patients (95% CI) | patients patients (95% CI)
(n=x) (n=Xx) (n =x) (n=Xx)
Class 1 (for example, nervous system disorders)
Adverse event 1
Adverse event 2
Class 2 (for example, vascular disorders)
Adverse event 3
Adverse event 4
Cl, confidence interval
Adapted from European Public Assessment Reports published by the European Medicines Agency
7.7.3 Describe all adverse events and outcomes associated with the
technology in national regulatory databases such as those
maintained by the MHRA and FDA (Maude).
N/A
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7.7.4

7.8

Provide a brief overview of the safety of the technology in relation

to the scope.

N/A

Evidence synthesis and meta-analysis

When more than one study is available and the methodology is comparable, a

meta-analysis should be considered.

Section 7.8 should be read in conjunction with the ‘Medical Technologies

Evaluation Programme Methods Guide’, available from www.nice.org.uk/mt

7.8.1

7.8.2

Several of the small studies compared the available methods for
identifying neuropathy. In general, they found as expected that
VibraTip is as good as other methods. What has not been
addressed in the studies is that VibraTip is a very rapid way of
assessing the presence or absence of neuropathy.

Describe the technique used for evidence synthesis and/or meta-
analysis. Include a rationale for the studies selected, details of the

methodology used and the results of the analysis.

This would not be appropriate for a series of small observational
studies

If evidence synthesis is not considered appropriate, give a rationale
and provide a qualitative review. The review should summarise the
overall results of the individual studies with reference to their critical

appraisal.

The most compelling advantages of VibraTip are characteristics
that are difficult to address in trials. For example, VibraTip, unlike
tuning forks, which tend to be stolen or locked away and
neurothesiometers, which are expensive and too large and heavy

to transport to the wards, is easy to carry around and therefore
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7.9

7.9.1

7.9.2

much more likely to be available at the point of use. VibraTip is also
bacteriologically cleaner, and is a much faster and more

straightforward way to test for the presence of neuropathy.

The question then is whether when used under trial conditions,
VibraTip is as good as monofilament, tuning fork and
neurothesiometer. All published studies show that it is at least as
good as a tuning fork or monofilament and probably as good as a
neurothesiometer in identifying patients who have neuropathy. Only
one trial, comparing it to a tuning fork, holds that a tuning fork is
more sensitive than VibraTip. As other studies show that VibraTip
and neurothesiometer (gold standard) are exactly comparable, the
results of this one study (in meeting abstract form) would suggest if
anything that a tuning fork is too sensitive and making diagnoses of
reduced vibration sensation perception in patients who are not at

risk of foot damage.

Interpretation of clinical evidence

Provide a statement of principal findings from the clinical evidence
highlighting the clinical benefit and any risks relating to adverse

events from the technology.

As above. VibraTip is a clean, safe, easy to use, rapid, durable,
and readily available source of standardized vibration that produces

results similar to neurothesiometer.

Provide a summary of the strengths and limitations of the clinical

evidence base of the technology.

Only a few small observational studies are available, not least

because the utility of the device is self-evident.
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7.9.3

Response

7.9.4

7.9.5

Provide a brief statement on the relevance of the evidence base to
the scope. This should focus on the claimed patient- and system-

benefits described in the scope.

Identify any factors that may influence the external validity of study

results to patients in routine clinical practice.

Medicine on the shop floor is very time constrained. To have utility,
devices have to be available and quick, easy and reliable in use.
Monofilaments change behaviour after just a few uses and are slow
to use. They cannot be cleaned with a wipe because this too alters
their behaviour. VibraTip is easy to transport, quick and clean. It
has a built in negative control. You touch the patient without
activating the device and ask whether they felt vibration. It doesn’t
allow for uncertainty seen with monofilament and tuning forks. If
under trial conditions VibraTip comes out as equivalent, in practice,

it will be preferable.

Based on external validity factors identified in 7.9.4 describe any
criteria that would be used in clinical practice to select patients for

whom the technology would be suitable.

Any patient with diabetes or at risk of disease, trauma or drug-

induced neuropathy.
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Section C — Economic evidence

Section C requires sponsors to present economic evidence for their

technology.

All statements should be evidence-based and directly relevant to the decision

problem.

The approach to the de novo cost analysis expected to be appropriate for
most technologies is cost-consequence analysis. Sponsors should read
section 7 of the Medical Technologies Evaluation Programme Methods guide

on cost-consequences analysis, available from www.nice.org.uk/mt

Sponsors are requested to submit section C with the full submission. For
details on timelines, see the NICE document ‘Guide to the Medical
Technologies Evaluation Programme process’, available from

www.nice.org.uk/mt

8. Existing economic evaluations

8.1. Identification of studies

The evaluations for the VibraTip device have been focussed on establishing its
clinical utility for assessment of Diabetic Peripheral Neuropathy (DPN), against
the established comparator devices as indicated in the NICE Scope document:

e 10g Monofilament.

e Calibrated Medical Tuning Fork (at 128 Hz).

e Biothesiometer, also called Neurothesiometer: this is the gold standard.

A satisfactory demonstration of comparability provides a baseline for direct
economic assessment based on the product pricing and utility. Further
considerations of benefit are examined in the economic sensitivity analysis

including uptake of use of the device and more effective DPN screening.

The published and unpublished literature is listed in section 7.3 with Tables B3

and B4 and discussion of the detailed findings given in sections 7.4, 7.6 and
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7.8.2. The publications are listed in the References section, at the end of
Section 9, with the numbering used for reference in the discussion and the
sources used. A PDF copy of items 1-9 has been provided together with the

Clinical Submission.

The critical conclusions from these studies irrespective of ease of use were:

e VibraTip is of comparable performance to the Neurothesiometer.
e VibraTip is comparable to the 10g Monofilament.

e VibraTip is superior to the Medical Calibrated 128 Hz Tuning Fork.

It is valid to note that VibraTip relies upon the amplitude of the vibration
delivered in the same way as the Neurothesiometer and with a steady
transmission unlike the Tuning Fork which decays in strength from the time of

initiation.

8.1.2. Describe the inclusion and exclusion criteria used to select studies from
the published and unpublished literature. Suggested headings are
listed in the table below. Other headings should be used if

necessary.

To address the basic economic comparison the important data are the list
prices of VibraTip and the comparator devices. In addition to VibraTip, the

supplier figures for comparator devices were obtained from main manufacturer
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and distributor list prices for the products concerned. An essential aspect was
to obtain a reasoned price for such products rather than the many low cost
items being offered from China and India as found in a Google search.
Performance comparisons of commercially available monofilaments have

demonstrated that some products are not fit for purpose > **

so it is envisaged
that purchasers in the UK will buy reliable products from reputable wholesalers
such as Williams Medical Supplies and Canonbury Products with average list
prices from these suppliers used. The figures used in the analysis are as

follows, all exclusive of VAT:

o VibraTip at £ 9.95 — product list price as noted in the Clinical sections.

¢ 10g Monofilament - £ 15.20. Ranged from £ 10 -13 and £ 25 for fully tested.
There are lower cost single use products also.

e 128 Hz Medical Tuning Fork - £ 28 used with prices ranging from £
41.50 to £ 109.10. A Diabetic Medical Tuning Fork was £ 13.62 from Amazon!

e Neurothesiometer - £ 1,200 with others quoted at £ 1,176.69 to £
1,800. Figures from Horwell and a range of UK and US supply companies.
Conventional database searches were not appropriate, both from the focus being on
device prices and the complete listing of relevant clinical studies as demonstrated

above.

The Google search terms were as the bold product title as above with the

additional terms  Diabetic  Prices to widen or narrow the findings.

The follow up was to interrogate the company (supplier & distributor) web sites as
identified from the internet search and contained Application Notes,

Price Lists and User Product Reviews when provided. The two specific supplier

sites were: www.wms.co.uk and www.canonbury.com The US supplier of

Monofilaments, Medical Monofilaments, which cites the FDA regulations on viability

of such products was www.medicalmonofilament.com .

Table C1 Selection criteria used for health economic studies
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Inclusion criteria

Population Routine clinical populations selected to show test equivalence.

Interventions Interventions were not changed as a result of the studies.

Outcomes VibraTip equivalent to Neurothesiometer and Mono-Filament
and superior to Tuning Forks.

Study design Direct comparisons on same patients but blinded as to vibration
on or off.

Language None.

restrictions

Search dates N/A. All studies as referenced above.

Exclusion criteria

Population These questions are Not Applicable.

Interventions

Outcomes

Study design

Language

restrictions

Search dates

8.1.3. Report the numbers of published studies included and excluded at each

stage in an appropriate format.

As noted above all the known clinical assessments have been included that are
related to the actual product performance. The key clinical aspects of
implementation have been taken from NHS sources and/or as quoted by NICE
and for staff costs where applicable from the Unit Costs of Health & Social
Care, 2013 by Lesley Curtis, PSSRU, University of Kent. The Assumptions table

identifies these sources or those contained in the References section.
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8.2. Description of identified studies

8.2.1. Provide a brief review of each study, stating the methods, results and relevance to the scope. A suggested format is provided

in table C2.

Table C2 Summary list of all evaluations involving costs

Study | Location of | Summary of Patient Costs Patient outcomes (clinical Results (annual cost
name | study model and population (key | (intervention | outcomes, utilities, life savings, annual
(year) comparators characteristics, | and expectancy, time to savings per patient,
average age) comparator) recurrence for intervention incremental cost per
and comparator) QALY)
Ref 1 Bristol Monofilament 100 consecutive As per Price VibraTip as good as or better Rapid & reliable item
(M/F), Tuning Fork | annual review Lists above than comparator devices. that is readily available
(T/IF) patients & better hygienically.
Ref 2 Manchester | Ipswich Touch, 83 diabetic clinic | As Price List Identical to Ipswich and close to | Mixed operator type
Neurothesiometer, | patients. with Ipswich scores from Neurothesiometer. | showed utility & clinical
neuropathy derived no device 98% PPV & 100% NPV. outcome of VibraTip.
score
Ref 3 Nottingham | Neurothesiometer, 141 routine As Price List VibraTip equal to Gold Standard | Reliable. Same results
M/F & T/IF patients and M/F and superior to T/F. from intra-operator use.
Ref 4 London, Neurothesiometer & | 50 +ve & 50 —ve, | As Price List VibraTip comparable to the Daily use for screening
Warwick & | T/F by Neurothesiometer with PPV of with benefits of
Birmingham Neurothesiometer 94% & NPV of 92% but T/F NPV portablllty & no energy
of 63%. needed.
Ref 5 Slovenia T/F, M/F 42:13 female, 29 As Price List Equal performance & ease of use. VibraTip earlier than M/F.
male.
Ref 6 Slovenia T/IF 456: 213 Female | As Price List Different results to T/F but no Benefit of no cueing of
& 283 Male control for which was right. touch & ease of use.
Ref 7 Bristol Life usage study N/A N/A Stable for > 5,000 activations in | Does not run down on
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routine use. standing.
Ref 8 Bristol User tests on ... ...a big toe N/A 21 staff users of T/Fs — more Shows constancy & lack
manikin consistent vibration with of user affects plus avoids
VibraTip. cueing by patients.
Ref 9 Bristol Self-testing option | Routine well N/A Suggests complacency shown Indicates that VibraTip
as motivation for established by diabetics may be broken may be useful for home
better self-care. diabetics down by provision of VibraTip. use for high risk

patients.

Notes: M/F is 10g Mono-Filament, T/F is 128 Hz Tuning Fork. PPV is Positive Predictive Value & NPV is Negative Predictive Value
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8.2.2. Provide a complete quality assessment for each health economic study

identified. A suggested format is shown in table C3.

Table C3 Quality assessment of health economic studies

Study name This table summarises all 9 studies noted above.

Study design Primarily to demonstrate clinical utility with

economic assessment possible based on
device prices and outcomes.

Study question Response
(yes/no/not
clear/N/A)

Comments

1. Was the research question | Yes
stated?

Focus was on demonstration of
clinical equivalence & utility.

2. Was the economic Not Clear
importance of the research
question stated?

Use of device could be more
widespread and problems of ulcers
and amputations reduced.

3. Was/were the viewpoint(s) | Yes
of the analysis clearly stated
and justified?

Not directly economic but based on
clinical equivalence findings.

4. Was arationale reported for | Yes
the choice of the alternative
programmes or interventions
compared?

Compared with established
methods, including
Neurothesiometer as the Gold
Standard but this is not portable
and requires energy source.

5. Were the alternatives being | Yes
compared clearly described?

6. Was the form of economic No
evaluation stated?

As per items 2 & 3 above.

7. Was the choice of form of Not Clear
economic evaluation justified
in relation to the questions
addressed?

8. Was/were the source(s) of Yes
effectiveness estimates used
stated?

Detailed statistical tests in several
of the studies.

9. Were details of the design Yes
and results of the
effectiveness study given (if
based on a single study)?

As per Table C2 and Section 7.4.

10. Were details of the N/A
methods of synthesis or
meta-analysis of estimates
given (if based on an
overview of a number of
effectiveness studies)?

11. Were the primary outcome | Yes
measure(s) for the economic
evaluation clearly stated?

Clinical effectiveness that allows
application of established
procedures with related costs.
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12. Were the methods used to | Yes Clinical quality of Life assessed in
value health states and other Ref. 9.

benefits stated?

13. Were the details of the Yes Summarised in Table C2.
subjects from whom

valuations were obtained

given?

14. Were productivity No Inferred from the equivalence and
changes (if included) reported usage studies and addressed
separately? further in the Sensitivity Analysis.
15. Was the relevance of No Addressed in the Sensitivity
productivity changes to the Analysis.

study question discussed?

16. Were quantities of No See Pricing Analysis.

resources reported separately

from their unit cost?

17. Were the methods for the | No See Pricing Analysis &

estimation of quantities and Assumptions table.

unit costs described?

18. Were currency and price No See Pricing Analysis.

data recorded?

19. Were details of price No See Pricing Analysis &
adjustments for inflation or Assumptions table.

currency conversion given?

20. Were details of any model | N/A Economic Model follows later.
used given?

21. Was there a justification Yes The “model” was as defined in each
for the choice of model used study from a clinical and usage
and the key parameters on perspective.

which it was based?

22. Was the time horizon of No Considered in the Economic Model.
cost and benefits stated?

23. Was the discount rate No

stated?

24. Was the choice of rate N/A

justified?

25. Was an explanation given | N/A

if cost or benefits were not

discounted?

26. Were the details of N/A Considered in the Economic Model
statistical test(s) and and Sensitivity Testing.
confidence intervals given for

stochastic data?

27. Was the approach to N/A Only provided for clinical sensitivity
sensitivity analysis not economic factors.

described?

28. Was the choice of N/A Considered in the Economic Model

variables for sensitivity
analysis justified?

and Sensitivity Testing.
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29. Were the ranges over N/A

which the parameters were

varied stated?

30. Were relevant alternatives | Yes All the comparator devices as

compared? (That is, were described in the NICE Scope

appropriate comparisons document were analysed for clinical

made when conducting the performance with economic

incremental analysis?) analysis derived for the Economic
Model.

31. Was an incremental No

analysis reported?

32. Were major outcomes Yes Aggregated.

presented in a disaggregated

as well as aggregated form?

33. Was the answer to the Yes Clinical with economic aspects

study question given? inferred or derived as covered by
the Assumptions table.

34. Did conclusions follow Yes

from the data reported?

35. Were conclusions Yes

accompanied by the

appropriate caveats?

36. Were generalisability Yes

issues addressed?

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers
of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British
Medical Journal 313 (7052): 275—83. Cited in Centre for Reviews and Dissemination (2008)
Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for

Reviews and Dissemination
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9. De novo cost analysis

Section 9 requires the sponsor to provide information on the de novo cost

analysis.
The de novo cost analysis developed should be relevant to the scope.

All costs resulting from or associated with the use of the technology should be

estimated using processes relevant to the NHS and personal social services.

Note that NICE cites the price of the product used in the model in the Medical
Technology guidance.

9.1. Description of the de novo cost analysis

9.1.1. Provide the rationale for undertaking further cost analysis in relation to

the scope.

The cost analysis addresses the items raised in the Scope with:
e Comparisons versus 10g Monofilament and Calibrated Tuning Fork

devices,
e Use in Primary and Secondary settings with impact for NHS and Social

Care services.

¢ The analysis considers the current dynamics with the on-going
populations of Diabetics and their different conditions. A “window of

Reality” not just projecting the course of only newly diagnosed patients.
e Time horizon impact over 3 years is assessed.

¢ Sensitivity analysis to consider the different variables and their

uncertainties.

Patients

9.1.2. What patient group(s) is (are) included in the cost analysis?

Patients are Type 1 or 2 Diabetics that are undergoing routine checks for
Diabetic Peripheral Neuropathy (DPN). According to NICE Guidelines
these patients should at least have annual checks but will include higher

risk patients having more regular checks, at one or three monthly
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intervals. In practice this is not effectively carried out — Diabetes UK -
March 5", 2014.

Technology and comparator
9.1.3. Provide a justification if the comparator used in the cost analysis is

different from the scope.

From the clinical studies each of the comparator devices listed in the NICE
Scope document was covered. In the Economic Analysis the VibraTip device
was not compared with the “Gold Standard” Neurothesiometer as this is a
highly expensive device used by specialists and in research: routine use of

VibraTip would not replace use of this equipment.

As noted in the Clinical section, use of a 10g Monofilament is well established
as matching the Neurothesiometer in effectiveness for routine screening and
monitoring of high risk patients. The reported clinical studies for VibraTip

showed comparable performance to use of Diabetic Monofilament.

Model structure
9.1.4. Provide a diagram of the model structure you have chosen.

The Overview of the Clinical Pathways that are the structure for the Economic
Model is given below followed by a picture of the Excel model for the current

situation with the cost elements of the devices shown.

The complete Excel based model is supplied separately as requested.
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Patient Pathways & Changes for Diabetic Care.

/'

1-3 monthly checks —

At Risk Patients 7.4% or 0.21 M

Year 1

1-3 monthly checks -
95% Controlled

1-3 monthly checks —

Total

Diabetic

Patients
29M

Annual checks —
92.6% or 2.69 M
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I

~

Year 2

1-3 monthly checks —
100% Controlled

1-3 monthly checks —
0% Ulcer Treatment

1-3 monthly checks —
95% Controlled

/]

L\

1-3 monthly checks -
5% Ulcer Treatment

1-3 monthly checks -

<

1-3 monthly checks —
64% Controlled

1-3 monthly checks —
36% Contd. Treatment

64% Controlled

1-3 monthly checks —
100% Controlled

o

1-3 monthly check — 36%
Contd. Ulcer Treatment

VAR

1-3 monthly checks —
0% No Event

\u

Annual checks — 98%
Controlled

1-3 monthly checks —
64% Controlled

1-3 monthly checks —
2% Ulcer Treated

1-3 monthly checks —
36% Amputation

1-3 monthly checks —
" 206 Ulcer Treatment

1-3 monthly checks — 95%
Controlled High Risk

Year 3

1-3 monthly checks —
5% Contd. Treatment

Annual checks —
100% Controlled

Annual checks —
0% No Event

1-3 monthly checks —
64% Controlled

64

1-3 monthly checks —
36% Contd. Treatment

/

100

1-3 monthly checks —
64% Controlled

1-3 monthly checks —
64% Controlled High Risk

|
\

1-3 monthly checks -
36% Ulcer Treatment

1-3 monthly checks —
36% Contd. Treatment






CURRENT
PRACTICE

Year 1

Controlled Patients

Year 2

High risk testing

Year 3
& 95% of High Risk group during Year 1

Neuropathy High Risk Monitored 1-3 monthly

0.074 214,600

Diabetic
Population
2,900,000

0926 2,685,400

£0.0400

£0.0100

0.95 193,677 £0.0400

0.05 10,194 £8,500

Ulcer Occurrence & Treated

High risk testing

0.95 10,194 £0.0400

0.05 537 £8,500

Ulcer Re-Treated Group

Controlled Patients

Routine Annual Check
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0.95 203,870 £0.0
0.05 10,730 £8,500
Ulcer Treated Group
Controlled Patients
0.98 2,631,692 £0.0
0.02 53,708 £8,500

0.9800 2,579,058 £0.0122

£0.010

0.02 52,634 £8,500

Ulcer Treated Group

Controlled Patients
but now high risk

Ulcer Treated Group

0.98 51,023 £0
0.95 £0.0400
0.05 2,685 £8,500

Ulcer Re-Treated Group

0.64 193,677 £0.0400 193,677
1.00
0.00 0 £8,500 0
No event
High risk testing
0.64 6,524 £0.0400 6,524
0.64
0.36 3,670 £8,500 3,670
Continued Treatment
High risk testing
0.64 10,194 £0.0400 10,194
1.00
0.00 0 £10,780 0
No event
High risk testing
0.64 343 £0.0400 343
0.36 193.1 £10,780 193
Amputation Group
Controlled Patients
0.64 2,579,058 £0.0400 2,579,058
1.00 £0.0100
0.00 0 £8,500 0
No event
Controlled Patients
but now high risk
0.64 33,686 £0.0400 33,686
0.36 18,948 £8,500 18,948
Ulcer Re-Treated Group
Controlled Patients
but now high risk
0.64 32,654 £0.0400 32,654
0.36 18,368 £8,500 18,368
Ulcer Re-Treated Group
Controlled Patients
but now high risk
0.64 1,719 £0.0400 1,719
0.36 967 £8,500 967

£0.1200

£8,500

£8,500

£17,000.0400

£8,500

£19,280

£17,000

£27,780

£0.030

£8,500

£8,500

£17,000

£8,500

£17,000

£17,000

£25,500

£23,241

£0

£55,453,162

£62,384,367

£86,645,973

£0

£5,837,147

£5,365,437

£77,372

£0

£286,329,774

£322,119,290

£277,565,883

£312,259,230

£29,217,238

£24,651,982

Ulcer Re-Treated Group
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£100,613

£341,782,936

£384,503,657

£364,211,856

£35,054,385

£5,365,437

£312,259,230

£24,651,982





Diabetic
Population
INTERVENTION 2,900,000

Year 1

Annual Testing

& 95% of High Risk group during Year 1

0.9778 1,134,225 £0.00243

£0.00

0.0222 25,775 £8,500.0

Ulcer Treated Groups
inYear 1
16.6% of Annual checks also

Annual Testing

& 95% of High Risk group during Year 1

£0

0.978 1,701,337 £0.0122
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0.022 38,663 £8,500

Ulcer Treated Groups
inYear 1
16.6% of Annual checks also

Year 2 Annual & High Risk Testing Year 3
Annual Testing of Controlled 0.82 1,109,094  £0.00243 1,109,094 £0.0 £8,090
High Risk testing of High Risk 1.00
0.98 1,109,094  £0.00243
0.00 0 £10,780 0 £10,780 £0
No event
Contolled but High Risk
0.82 16,084 £0.008 16,084 £8,500 £136,712,911
0.0222 25,131 £8,500 0.64
Ulcer Treated & Re-Retreated
0.36 9,047 £8,500 9,047 £17,000 £153,801,858
Ulcer Re-Treatment
Contolled but High Risk
0.82 17,139 £0.008 17,139 £8,500 £145,682,276
Contolled but High Risk 0.700
0.98 24,486 £0.00243
0.95 £0.008 0.30 7,347 £8,500 7,347 £17,000 £124,905,952
Ulcer Continued Treatment
/’ 0.30 387 £8,500 387 £25,500 £9,862,304
Contolled but High Risk
0.64 825 £0.008 825 £17,000 £14,021,724
0.05 1,289 £8,500
Ulcer Re-Treated Gr
0.060 77 £10,780 7 £27,780 £2,144,526
Amputation
Annual Testing of Controlled Annual & High Risk Testing
High Risk testing of 0.64 1,663,641 £0 1,663,641 £0.036 £60,572 Z72
Ulcer Treated 1.000 £0.01210
0.9778 1,663,641 £0.0122
0.000 0 £8,500 0 £8,500 £0
No Event
Contolled but High Risk
0.64 24,126 £0.04 24,126 £8,500 £205,070,372  |Z80
0.02216 37,697 £8,500 0.64
Ulcer Treated & Re-Retreated
0.36 13,571 £8,500 13,571 £17,000 £230,702,918 | Z83
Ulcer Re-Treatment
£435,833,863 £726,387,206
0.00027% error
Controlled High Risk
0.64 25,709 £0.04 25,709 £8,500 £218,525,059 |Z88
Contolled but High Risk 0.700
0.98 36,730 £0.04
0.95 0.30 11,021 £8,500 11,021 £17,000 £187,359,281 |Z121
Ulcer Continued Treatment
0.30 580 £8,500 580.14 £25,500 £14,793,456  (Z129
High risk testing
0.64 1,237 £0.04 1,237 £17,000 £21,032,625 (796
0.05 1,933 £8,500
Ulcer Re-Treated Group
0.06 115.8 £10,780 116 £27,780 £3,216,789 799
Amputation £444,927,210 £741,542,891]
0.0004% error
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9.1.5. Justify the chosen structure in line with the clinical pathway of care

identified in response to question 3.3.

The elements of the decision tree used in the Economic Model are detailed below.
The probabilities were used based on best average levels as indicated in the
Assumptions Table. The Device Cost items were either for the comparators
(Monofilament used in the example shown) or VibraTip and varied in the sensitivity
testing described below. Ulcer and Amputation costs included to assess impact of

improved detection and better control that might be possible.

Product VibraTip Neuropathy Assessment Device

The detailed components of Cost items are given in the Assumptions Table.

A “Selection Decision” has no cost but is allowed for in the pathway probabilities.

Bold Items in the Decision Tree are manually input items without changing
structure of the general model.

Colum Factors  Pathway Item with Unit  Element Costs  Total Cost
Number (Blue Cell) G (Pink Cell)
(Yellow Cell for Patient Nos.)
Col. 1 Start point 2.9M The Total of Diagnosed Diabetic Patients 2013
Col.2 7.4% Incidence of patients under | 4 X cost of Device | £ 0.04
Selection for High high risk assessment 1 X cost of Device
Risk or Routine 92.6% Routine Assessment £0.01
Checks
Col. 3: 95% Controlled Patients No Cost £0
Year 1 Treatments
for High Risk Group 5% Ulcer develops & treated — | Treatment at £ £ 8,500
includes on-going patients 8,500
Col. 3 98% Controlled Patients No Cost £0
Year 1 Treatments
fOI‘ Annual CheCk' 20/0 Ulcer develops & treated Treatment at £ £ 8,500
up Group includes on-going patients. | 8,500
Col. 4: Year 2 95% Controlled Patients 4 X cost of Device | £0.04
High Risk Group 5% Ulcer develops & treated Treatment - £ £ 8,500
Controlled includes on-going patients. | 8,500
Col 4. Year 2 High 95% Controlled Patients 4 X cost of Device | £ 0.04
Risk Group with 5% Ulcer re-treatment or Treatment at
Treated Ulcers recurrence. £ 8,500 £ 8,500
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98% Controlled Patients 1 X cost of Device | £0.01
Treatment at £
2% Ulcer develops & treated. 8,500 £ 8,500
98% Controlled Patients but now | 4 X cost of Device | £ 0.04
High Risk Treatment at £
2% 8,500 £ 8,500
Ulcer re-treatment or
recurrence.
100% Controlled Patients 4 X cost of Device | £0.04
No Cost
No other event £0
64% Controlled Patients 4 X cost of Device | £0.04
Treatmentat £
36% Ulcer re-treatment or 8,500 £ 8,500
recurrence.
100% Controlled Patients 4 X cost of Device | £0.04
No Cost
No other event £0
64% Now Controlled Patients 4 X cost of Device | £ 0.04
Treatment at
36% Amputation Group £10,780 £10,780
100% Controlled Patients 1 X cost of Device | £0.01
No Cost
No other event £0
64% Controlled Patients but as 4 X cost of Device | £0.04
High Risk Treatmentat £
36% Ulcer re-treatment or 8,500 £ 8,500
recurrence.
64% Controlled Patients but as 4 X cost of Device | £ 0.04
High Risk Treatmentat £
36% Ulcer re-treatment or 8,500 £ 8,500
recurrence.
64% Controlled Patients but as 4 X cost of Device | £0.04
High Risk Treatment at £
36% Ulcer re-treatment or 8,500 £ 8,500
recurrence.
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40% Uptake of VibraTip — Upper Part of Decision Tree Model

29M The Total of Diagnosed Diabetic Patients 2013
40% Reasonable uptake of use for | Decision Item £ 0.00
VibraTip. Input variable
60% Retained use of Current No Cost £0.00
method [Monofilament here]
97.8% Controlled Patients with both | Annual @ £ 0.002 £ 0.00243
Annual & 95% of High Risk High Risk @ £ 0.008
Group 4Xl/year
2.2% Ulcer treated patients from Treatment at
High Risk & Annual checks | £ 8 500 plus Annual | £ 8,500.01
checks
97.8% Controlled Patients with both | Annual @ £ 0.01 £0.0122
Annual & 95% of High Risk High Risk @ £ 0.04
Group 4Xl/year
2.2% Ulcer treated patients from Treatment at
High Risk & Annual checks | £ 8 500 plus Annual | £ 8,500.01
checks
98% Controlled Patients Annual @ £ 0.002 £ 0.00243
High Risk @ £ 0.008
2% Ulcer develops & treated. Treatment at £ 8,500 | £ 8,500
95% Controlled Patients 4 X @ £0.002 £ 0.008
5% Ulcer develops & treated Treatment at £ £ 8,500
includes on-going patients. 8,500
97.8% Controlled Patients Annual @ £ 0.002 £ 0.00243
High Risk @ £ 0.008
2.2% Ulcer develops & treated. Treatment at £ 8,500 | £ 8,500
95% Controlled Patients but High |4 X @ £ 0.01 £0.04
Risk
5% Ulcer develops & treated Treatment - £ 8,500 | £ 8,500
includes on-going patients.
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100% Controlled Patients Annual @ £ 0.002 £ 0.00243
High Risk @ £ 0.008

No other event No Cost £0

64% Controlled Patients but as 4 X cost of Device £ 0.008
High Risk

36% Ulcer re-treatment or Treatment - £ 8,500 | £ 8,500
recurrence.

70% Controlled Patients but as 4 X cost of Device £ 0.008
High Risk

0 Ulcer re-treatment or

30% Ulcer re-treatment or Treatment - £ 8,500 | £ 8,500
recurrence.

64% H|gh RlSk Contr0||ed Patlents 4 X cost Of Device £ 0008

) Treatment at
6% Amputation Group £10,780 £10,780
100% Controlled Patients Annual @ £ 0.01 £ 0.0121
High Risk @ £ 0.04

No other event No Cost £0

64% Controlled Patients but as 4 X cost of Device £0.04
High Risk

36% Ulcer re-treatment or Treatment - £ 8,500 | £ 8,500
recurrence.

70% Controlled Patients but as 4 X cost of Device £0.04
High Risk

30% Ulcer re-treatment or £ 8,500
recurrence. Treatment - £ 8,500

30% Ulcer re-treatment or Treatment - £ 8,500 | £ 8,500
recurrence.

64% High Risk Controlled Patients | 4 x Cost of Device £0.04

] Treatment at
6% Amputation Group £10,780 £10,780
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9.1.6. Provide a list of all assumptions in the cost model and a justification for

each assumption.

Assumptions Table.

Item Unit
Diabetic Population Diagnosed 29M*
Proportion of Patients Susceptible of developing DPN 60% *
Prevalence of DPN for Diabetics 7.4%*
Proportion of Diabetics that Develop Foot/Leg Ulcers 6% 2
Cost of treatment for Foot Ulcers £ 8,500 3
Recurrence Rate of Ulcers after treatment 10% 2
Proportion of High Risk Diabetics resulting in Amputation 2%
Cost of Amputation £10,780*

Amputations for Diabetic Patients

0.5% of all or 26% of
Foot Ulcer group

Cost of VibraTip

£9.95°

Cost of 280 Hz Tuning Fork (Median used) £28°
Cost of 10g Mono-Filament (Median used) £15.2°8
Cost of Neurothesiometer £1,200°
NHS Tariff for Foot Ulcer treatment for recoverable cost benefit £700+'°
Improved diagnostic capacity versus current procedures 1-5%
Cost of Death within NHS £ 8,000
Consultation Costs — cost neutral in product comparison £137 "1
Reported pressure testing from 8,020 practices in QOF 2012/13. 85.6%"

Note: The Assumption references above are separate from the Clinical References given at

the end of this Section C.

The Assumption Table (Ref. 2 Jeffcoate & Hennings, 2003) gives incidence of Ulcers in the

Diabetic population at about 6%. The Pathway model is a snapshot of the 3 year status

and picks up the incidence of Ulcers over this time span. The 6% was a figure around the

level from all the papers quoted in that ref. 2. In the paper one relevant study quoted states

“the cumulative 3 year incidence figure was 5.8%"!

In the Pathway it is assumed that Ulcer incidence would be higher with the High Risk

group but that some of the Annual Check group would also develop Ulcers.
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The assumptions used are designed to reflect this outcome assumption and provide an

overall incidence that matches the referenced figure.

Year 1 —-10.7 K ulcer patients from the High Risk group with 5%

incidence rate.
53.7 K from the Annual Check group at 2% incidence rate.
e Year 2-10.2 K new ulcer patients from the High Risk group.
53.7 K new ulcer patients from the Annual Check group.

e Year 3—20K from recurrence patients previously treated for

Ulcers but clear in Year 2.

e In Year 3thereis the possibility of ulcer incidence from the
Controlled patients from either High Risk or Annual Check groups.
This is noted as No Event and is a conservative view of the status
in order to construct the Decision Tree economic Model.

e Total within this snapshot = 148 K or an incidence level of 5.1%.

In the Economic Model from the Current Pathway position the incidence of Ulcers in the
Core model from the individual cells is 146 K or 5.03%. Converting the Non-Event Cells to
incidences at the appropriate level for either High Risk (5%) or Annual Check (2%) gives

an incidence total of 208 K or 7.2%.

These figures show the Economic Model is a close reflection of reality and is a
slightly conservative view of ulcer incidence but is a sound basis for comparison of

the cost effectiveness of the different device alternatives.
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11.

12.
13.

14.

Sources of Information used for assumptions:

NICE figures as quoted in Scope. CG10 (2004), CG 119 (2011), CG15 (2011).

Jeffcoate & Harding, Diabetic Foot Ulcers, Lancet, 2003 May 3362 (9368), 1545-51.
Ramsay et al, Diabetes Care 22, 382-387, 1999. Boulton et al New England Journal
of Medicine 2004, 352 48-55, 2004 from Manchester UK, reported 15% develop
ulcers. Diabetes UK quote figure of 10%.

Figures used with CG 10 and CG 119 also. Posnet et al The Burden of Chronic
Wounds in the UK, 2008, Nursing Times 104:3 44-45 quoted £ 5,200.

Figures quoted in NICE Costing Standard for In-Patient Management of Diabetic
Foot, March 2011 with reference to NHS Tariff QZ11B (£ 6,759 or £ 9,405 without
complications) & QZ11A (£ 13,413 or £ 13,552 with complications). Overall average
of £ 10,780 used and compares with earlier figures for E115, E113 & E105 that
ranged from £ 8.3 Kto £ 14.5 K.

HES data & NICE CG 119 of 2011. See also references quoted in CG119 of Reiber
et al, 1999 and Boulton et al 2005.

McCallan Medical Quoted figure.
Commercial figures from suppliers from web site searches (median used).
Commercial figures from suppliers from web site searches (median used).

Company listed prices: Horwell, Misty Medical, Science Lab Co.

. NHS data. QZ 12Z for Foot Procedures and JC18Z to JC20Z range from £ 120 to £

771 for the treatment with other costs additional.

From clinical studies potential from improved performance & ease of use with
enhanced early diagnosis. Arbitrary 1% figure used for sensitivity analysis.

Scottish Cancer Therapy Network Newsletter Autumn 2003.
PSSU Unit costs of Health & Social Care.

QOF April 2012-March 2013 at http://www.hscic.gov.uk/catalogue/PUB12262

9.1.7. Define what the model’s health states are intended to capture.

The economic model is designed to determine the cost benefits of using
VibraTip for routine screening and monitoring of Diabetic patients for
Neuropathy as a precursor or indicator of increased risk of developing an ulcer

that in some cases results in amputation.
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The simplicity of use of VibraTip has the potential to provide improved
implementation of the NICE Guidelines for this type of test and reduced
incidence of these further consequences of Diabetes by improved patient care
and behaviour.

9.1.8. Describe any key features of the cost model not previously reported. A

suggested format is presented below.

Table C4 Key features of model not previously reported

Factor Chosen values Justification Reference
Time 3 years Represents an overview of

horizon of assessment and progression

model for Diabetics.

Discount of | 3.5% Added in final figures.

3.5% for

costs

Perspective | NHS & Primary Not differentiated overall

(NHS/PSS) Care

Cycle length

NHS, National Health Service; PSS, Personal Social Services

9.2. Clinical parameters and variables

When relevant, answers to the following questions should be derived from,
and be consistent with, the clinical evidence section of the submission
(section 7). Cross-references should be provided. If alternative sources of
evidence have been used, the method of identification, selection and
synthesis should be provided as well as a justification for the approach.

9.2.1. Describe how the data from the clinical evidence were used in the cost

analysis.

Primary analysis is the device cost comparisons based on the clinical
performance reported in the Clinical Submission. Projections were made on
possible improved outcomes due to the potential of VibraTip to be better
utilised in the DPN assessment with possible improved patient care and

reductions in Ulcers and perhaps Amputations.

Both improved usage of current products and varied acceptance of VibraTip

are examined in the sensitivity analysis.
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9.2.2. Are costs and clinical outcomes extrapolated beyond the study follow-
up period(s)? If so, what are the assumptions that underpin this

extrapolation and how are they justified?

No - the three year period only was covered, but see 9.2.1 regarding relative
effectiveness of the different devices.

9.2.3. Were intermediate outcome measures linked to final outcomes (for
example, was a change in a surrogate outcome linked to a final clinical
outcome)? If so, how was this relationship estimated, what sources of

evidence were used and what other evidence is there to support it?
No.

9.2.4. Were adverse events such as those described in section 7.7 included in
the cost analysis? If appropriate, provide a rationale for the calculation of

the risk of each adverse event.

Not appropriate.
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9.2.5. Provide details of the process used when the sponsor’s clinical advisers
assessed the applicability of available or estimated clinical model

parameter and inputs used in the analysis.

Clinical advice and opinion for this submission has been sought solely from
Professor Andrew Levy of the Henry Wellcome Labs for Integrative
Neuroscience and Endocrinology, University of Bristol and University
Hospitals Bristol NHS Foundation Trust. Budgetary constraints have not
permitted the sponsor to invest in Clinical Advisory Board activities normally
associated with larger companies. Prof Levy was the obvious choice for input
as he has been involved, as an employee of the product’s IP owner (UH Bristol
NHS FT), with the justification and development of VibraTip since its inception.
Long-term commercial viability of the device may trigger royalty payments to
UH Bristol NHS FT.

9.2.6. Summarise all the variables included in the cost analysis. Provide
cross-references to other parts of the submission. A suggested format is

provided in table C5 below.

All parameters used to estimate cost are detailed in the Assumptions table
above. The probabilities at each step are detailed in the explanation of the
Economic Model as derived from the Assumptions table. The table C5 did not

appear to be relevant for this analysis and was not completed.
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Table C5 Summary of variables applied in the cost model

Variable Value Range or Source
95% ClI
(distribution)

Age A years X toy (normal)

Overall survival B months x toy (Weibull)

Cost of [X] £ X to y (gamma)

[Insert other

relevant

variables]

Cl, confidence interval

9.3. Resource identification, measurement and valuation

NHS costs
9.3.1. Describe how the clinical management of the condition is currently
costed in the NHS in terms of reference costs and the payment by results
(PbR) tariff.

9.3.2. State the Office of Population, Censuses and Surveys Classification of
Surgical Operations and Procedures (OPCS) codes for the operations,
procedures and interventions relevant to the use of the technology for

the clinical management of the condition.

The devices are a cost item recovered within the NHS Tariff. The consequential
costs of Ulcer Treatment and Amputations are listed in the Assumptions table

in 9.1.6 above.

Resource identification, measurement and valuation studies

9.3.3. Provide a systematic search of relevant resource data for the NHS in
England. Include a search strategy and inclusion criteria, and consider
published and unpublished studies.

Not appropriate.
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9.3.4. Provide details of the process used when clinical advisers assessed the
applicability of the resources used in the model*.

The clinical information on both the current use of devices and the utility of
VibraTip was obtained from the publications and background information cited
in both the clinical sections and in 9.1.6 above & 9.2.6 below for those used

directly in the economic model.

The economic model was developed and applied independently for the
company by Dr David Huckle, Chief Executive of Adams Business associates.
He is a Chartered Chemist with 25 years commercial experience in healthcare

sectors of Pharmaceuticals, Diagnostics and Medical Devices.

He was selected for this process because of an established record in
independent economic analysis for assessment of medical devices for
potential use in the NHS. This HTA experience was obtained in developing
economic models for the NIC technology assessment programme, including an
early assessment in 2010 of VibraTip before the clinical studies were
published.

The Economic Model and approach used was developed from work for the NIC
in conjunction with the NHS Innovation Hubs, together with collaborative work
on economic models within the MATCH programme. Since this time the basic
model and related techniques have been developed and applied to a range of
medical devices including a number of submissions to various NICE
programmes. The model has good flexibility to address the variables required

in this analysis.

An important aspect to this work was the totally independent identification of
resource information and the assessment of the clinical reports used in

developing the economic model and its use in the analysis.

! Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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Technology and comparators’ costs
9.3.5. Provide the list price for the technology.

9.3.6. If the list price is not used in the de novo cost model, provide the

alternative price and a justification.

This economic Model is directly focussed on the various device costs and the

rationale is as follows:

Product Costs Assumptions

e The comparator products require greater skill in use and additional
time to perform the assessments than VibraTip. These comments are
supported by all of the 9 references noted for the Economic

Assessment above.

e The time to perform the necessary procedures with VibraTip can be
faster than the comparator products [Ref. 1] but this is time that might
not be valuably occupied and is not considered as a recoverable cost

in the economic calculations.

¢ Inthe same way the ease of use, general utility and limited training
required for VibraTip compared to the comparator products is not

guantified for cost savings.

e The product usage costs are based on cost/test related to the usable

lifetime of each comparator device as below.

¢ As each device has a finite life replacement of comparator products
with VibraTip is assessed in the Economic Model from the level of

“Adoption” of VibraTip against these other products.

e Use of the high cost gold standard Neurothesiometer is not considered
in the main economic Model as VibraTip would not be used as a
replacement product although the comparisons undertaken and
referenced above [Table C2] showed that VibraTip gave comparable

clinical performance.
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Monofilament Life: 1 year.

There can be confusion on shelf life of Monofilament since this material is used in
such as Sutures where 5 years is satisfactory. However, in order to comply with FDA
guidelines of guaranteeing the 10 gram force range, Medical Monofilament as a
typical manufacturer has placed a 1 year expiration date on all monofilaments for
diabetic testing. Monofilaments are tested for one year and this has been taken as

the average usable life.

A Medical Monofilament used for pressure testing is only suitable for 10
patients before needing a 24 hour recovery period [CG10 & Ref.10.] which

means:

¢ Maximum usage in the 1 year of life is 10 tests/day X 3 clinics X 50 weeks
= 1,500

e But as a Diabetic clinic may well process more than this number it will be

necessary for 2 devices to be available at any one time.
e At amedian cost of £ 15.2 each the annual cost is £ 30.4.

e The cost/test for Monofilaments is (£ 15.2 X 2)/(1,500 X 2) = £ 0.010.

A more recent study (Ref 11. Lavery LA et al.), examined the accuracy and durability
of 6 widely used monofilament brands and concluded that, at best, the accepted
buckling force would only remain within a usable range to evaluate 70-90 patients
before needing to be replaced. As this finding does not reflect current
recommendations or practice in UK we have maintained the assumption of a one

year durability for each monofilament.

Tuning Forks:
There is a problem of loss due to purloining, as well as deteriorating performance.
With Diabetic clinic throughput and use by multiple users on average 2 such devices

will be required per year. The cost/test is then determined by

e Time to conduct the test procedure with other examinations at best
4/hour.

e Total tests per 1 year = 4 Tests/Hour X 6 hour day X 3 clinics X 50
weeks = 3,600.
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e At a median cost of £ 28 each the annual cost is £ 56.
e The cost/test for Tuning Forks is (£ 28 X 2)/(7,200) = £ 0.008.

¢ In this case the test numbers are limited by the availability of 1 Tuning
Fork at one time as distinct from the Monofilament where the second

device is to cover rest time.

It should be remembered that the Tuning Fork in the references given above and in
many other publications is inferior in clinical performance to other comparator
devices and is susceptible to cueing by the noise and vibration affecting other body
parts and patients detecting the “cold feeling” rather than the vibration leading to
misleading clinical information. Vibration amplitude from a tuning fork is highly
dependent upon the force and technique used to activate it. Furthermore, vibration

decays from the moment of activation.

VibraTip:

In the Levy study [Ref. 7] battery life in normal usage was found to be at least 5,000
tests which is taken as reasonable usage although more can be expected beyond
6,000 tests. In a clinic situation as above 2 devices will be needed but the cost/test
will be pro rata and:

e Device cost at £ 9.95 for 5,000 tests the total cost is £ 19.90.

e The cost/test is £ 9.95/5,000 = £ 0.002.
The Neurothesiometer at typical prices around £ 1,200 (e.g., Horwell) was not

assessed as economically VibraTip would not be purchased as an alternative.

All prices are supplier list prices as noted above in the search details in 8.1.2
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9.3.7. Summarise the annual costs associated with the technology and the
comparator technology (if applicable) applied in the cost model. A
suggested format is provided in tables C6 and C7. Table C7 should only
be completed when the most relevant UK comparator for the cost

analysis refers to another technology.

Table C6 Costs per treatment/patient associated with the technology in the
cost model

Items Value Source
Price of the technology £ 9.95 for VibraTip McCallan
per treatment/patient Medical
Consumables (if NA

applicable)

Maintenance cost NA

Training cost Negligible

Other costs None

Total cost per Depends on annual (1) or
treatment/patient High Risk (4) patients tests.

Table C7 Costs per treatment/patient associated with the comparator
technology in the cost model

ltems Value Source

Cost of the comparator Monofilament - £ 15.2* Williams &

per treatment/patient Tuning Fork - £ 28* Cannonbury
Neurothesiometer £ 1,200 | Howell

Consumables (if NA

applicable)

Maintenance cost NA

Training cost Negligible

Other costs None

Total cost per Depends on annual (1) or

treatment/patient High Risk (4) patients tests.

* Median prices used. Monofilament from Williams at £ 16 for Bailey and £ 14.5
for a tested item with Canonbury at £15.10.

Tuning Fork from Williams at £ 28.43 and from Canonbury at £ 27.50.

9.3.8. Health-state costs

If the cost model presents health states, the costs related to each health state
should be presented in table C8. The health states should refer to
the states in section 9.1.7. Provide a rationale for the choice of

values used in the cost model.
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Table C8 List of health states and associated costs in the economic model

Health states Items Value Reference
Technology cost QZz12Z plus JC18-

Cost of Ulcer Staff 20 Z and _

Treatment references as in

Hospital costs
[Other items]

Assumptions table

Total £ 8,500

Amputation Costs | Total figure £10,780 QZ11A & QZ11B

9.3.9. Adverse-event costs

Complete table C9 with details of the costs associated with each adverse
event referred to in 9.2.4 included in the cost model. Include all
adverse events and complication costs, both during and after

longer-term use of the technology.
Table C9 is not applicable and has not been completed.

Table C9 List of adverse events and summary of costs included in the cost
model

Adverse events ltems Value Reference
Adverse event 1 Technology
Staff

Hospital costs

[Other items]

Total

Adverse event 2 Technology

Staff

Adverse event [X]

Miscellaneous costs
9.3.10. Describe any additional costs and cost savings that have not been
covered anywhere else (for example, PSS costs, and patient and carer costs).

If none, please state.

9.3.11. Are there any other opportunities for resource savings or redirection of

resources that it has not been possible to quantify?
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The impact matrix below addresses this item as Diabetic Clinics can be based in
Hospitals, GP surgeries or other emerging sources such as Walk-In Clinics. There
are opportunities for increased Primary Care examinations not only by GPs but also

by Social Care and Homecare workers.

Element / Segment Diabetic Clinics
Are there resource savings? Yes through increased Primary Care away
from Hospital clinics.
RS Y A e YAl 'ndividual cost benefits with less Hospital
costs by earlier prevention.

Are there added value Yes — potential for increased testing with
savings? improved patient care and less incidence
of ulcers and their treatment costs.

Are there savings on other Yes: reduced treatment savings for those
purchases? patients requiring amputation.

Is there Life Extension or Almost certainly plus morbidity benefits
Saving? with reduced ulcers or early warning to
minimise the impact of these.

Is it Hospital saving? Yes — reduced treatments possible.

Is it CCG or Other NHS Reduced treatment and hospitalisation
saving? possible.

Social Services, etc

Are there reductions in other Subsequent social care might be less.
costs? H&S, QC, etc

NS R R A= Moyl Vinimal training required and
Costs or Savings? demonstrated by multi-user studies

reported.
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9.4. Approach to sensitivity analysis

Section 9.4 requires the sponsor to carry out sensitivity analyses to explore
uncertainty around the structural assumptions and parameters used in the
analysis. All inputs used in the analysis will be estimated with a degree of
imprecision. For technologies whose final price/acquisition cost has not been
confirmed, sensitivity analysis should be conducted over a plausible range of

prices.

Analysis of a representative range of plausible scenarios should be presented

and each alternative analysis should present separate results.

9.4.1. Has the uncertainty around structural assumptions been investigated?
State the types of sensitivity analysis that have been carried out in

the cost analysis.

The economic analysis is primarily centred around the cost benefits of using
the VibraTip device versus the comparators. In the case of the
Neurothesiometer which is a high cost item no model was set out as this is a
specialist instrument and VibraTip would not be used as an alternative even
though its clinical utility is similar. For the Monofilament and Tuning Fork
options the difficulty is that no information exists on their relative use for
Diabetic Peripheral Neuropathy (DPN) assessment. Direct comparisons have
been made on the basis of 100% use of each comparator and varying levels of

VibraTip usage.

A major uncertainty exists on the actual implementation of the NICE Guidelines
on DPN assessment: assessment using any device is not carried out for all
patients and the item is often addressed in a cursory manner. The savings
found with use of VibraTip will be secured on a pro rata basis for the figures
from 100% usage. An unknown would be the increased correct pursuit of the
NICE Guidelines that might accrue through the availability of an easy to use

device such as VibraTip.
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9.4.2. Was a deterministic and/or probabilistic sensitivity analysis undertaken?
If not, why not? How were variables varied and what was the rationale for

this? If relevant, the distributions and their sources should be clearly stated.

The main variable was the level of patient monitoring, with annual testing
generally and more (4X per year) for high risk patients including those that
have had treated ulcers and are otherwise controlled.

With the provisos noted above the variable rate of uptake of the new device
was considered. It is certain that the existing procedures will continue
alongside use of VibraTip and when devices have to be renewed purchase of
VibraTip will become an option.

The important patient outcomes are avoiding ulcer formation and particularly
that damage does not become so severe that amputation is required. The core
model assumes for the direct comparison that no change is achieved in patient
outcomes. The incidence of patients developing an ulcer and after treatment
developing further recurrence was based on the probabilities derived from data

as set out in the Assumptions table, #. 9.1.6.

The longer term incidence of amputation was also built into the model with a
three year time span. For simplicity in the model it was assumed that
Amputation patients would be from the High Risk group that developed an
ulcer in Year 1 and continued to have recurrence or treatment in Year 2 and
failed to be controlled effectively. It is known that this is not definitively the
case but allows for a workable overall cost analysis of both products and

outcomes.

A major reason for DPN testing is to pre-empt ulcer formation by encouraging
effective patient care and behaviour. Either from increased use of the simple
device or increased adherence to NICE Guidelines it is possible that ulcer
incidence could be reduced. This has not yet been proved clinically but is an
assumption considered in the economic analysis for potential savings; a 1%

reduction in ulcer incidence was used.
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9.4.3. Complete table C10.1, C10.2 and/or C10.3 as appropriate to

summarise the variables used in the sensitivity analysis.

Table C10.1 Variables used in one-way scenario-based deterministic sensitivity
analysis

Variable Base-case value Range of values
Adoption of VibraTip vs. 0% or 100% of 20%, 40%, 100%
Monofilament comparator
Adoption of VibraTip vs. 0% or 100% of 20%, 40%, 100%
Tuning Fork comparator

Table C10.2 Variables used in multi-way scenario-based sensitivity analysis

Variable Monofilament Tuning Fork VibraTip

Base case | 100% use of comparator

Adoption 100% to 0% 100% to 0% 0%, 20%, 40%, 100%

Ulcer 5% of High Risk | 5% of High Risk As for comparators &

Incidence | 294 of Annual 2% of Annual 4.95% of High Risk and 1.98%
of Annual check group.

Table C10.3 Variable values used in probabilistic sensitivity analysis

Variable Base-case value Distribution

9.4.4. If any parameters or variables listed in section 9.2.6 were omitted from

the sensitivity analysis, provide the rationale.

As noted above the unknown variable is the extent of usage of the different
comparators. The savings would be pro rata to the relative use of the different
comparators with the additional factor that many examinations do not use any

device or even rely only on patient responses to questions on foot conditions.
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9.5. Results of de novo cost analysis

Section 9.5 requires the sponsor to report the de novo cost analysis results.

These should include the following:

costs

disaggregated results such as costs associated with treatment, costs
associated with adverse events, and costs associated with follow-
up/subsequent treatment

a tabulation of the mean cost results

results of the sensitivity analysis.

Base-case analysis

9.5.1. Report the total costs associated with use of the technology and the
comparator(s) in the base-case analysis. A suggested format is presented in
table C11.

Table C11 Base-case results;

Total product outcomes costs for 2.9 M patients as per patient costs are
marginally changed.

Total for 2.9 M patient cost (£)
VibraTip £1,467.86 M
Diabetic Monofilament £1,467.91 M
128 Hz Tuning Fork £1,467.90 M

9.5.2. Report the total difference in costs between the technology and
comparator(s).

Total product test costs for the 2.9 M patients on 100% usage over 3 years are:
e Diabetic Monofilament at £ 134,684.
e 128 Hz Tuning Fork at £ 107,747.
o VibraTip at £ 21,537.
The precise product costs are difficult to define as Diabetic clinics vary in size and
frequency across the NHS, clinicians test at differing numbers of sites and numbers
of tests per device in its lifetime will vary. Using the same assumptions as used in #
9.3.6 for average test price the relative product costs are calculated using the

formula:
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e (Total 3-year Test Costs/3)/Average Test Cost = Average tests per year.
e Average Test per year/Tests per Device = No. of device units per year.

¢ No. of Device Units per Year X Median Price = Product Cost per year.

On this basis the relative ‘theoretical’ Product Costs (with units) per year are:

¢ Monofilaments - £ 45.5 K (2,993).
e Tuning Forks - £ 33.1 K(1,181).
e VibraTip - £7.1 K (718).

A further way of considering product costs alone is based on the 2012/13 QOF
figures for 8,000 Practices where 85.6% of patients were given pressure testing. On

this basis, more representative of the real world, the figures become:

e Diabetic Population of 2.9 M but only 85.6% have Pressure testing [QOF
2012/13], i.e. 2.4824 M

e From the Economic Model total tests over 3 years = 13,466,363 for 2.9 M
or 11,527,206 for 2.48 M at 85.6% of the total population.

e Average tests/year for the 2.48 M = 3,842,404 or 1.55/patient.

e With 8,000 practices the average performs 480 tests/year for 310 patients.

e With workload, life of product and resting periods it would be necessary
to have 2 devices/practice of any type.

e Total NHS costs for 8,000 practices:
o Monofilament = £ 243 K

o Tuning Fork = £ 448 K. or £ 224 K if only 1 device/practice.

e Total NHS costs for 8,000 practices: VibraTip = £ 159 K.

The comparison was on direct product costs alone so that tables C.12 and C.13
were not appropriate and not completed. Adverse Events are not applicable so

table C.14 was not filled out.
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9.5.3. Provide details of the costs for the technology and its comparator by

category of cost. A suggested format is presented in table C12.

Table C12 Summary of costs by category of cost per patient

Item Cost Cost Increment | Absolute | %
intervention | comparator increment | absolute
(X) (Y) increment
Technology Xtech Ytech Xtech — [Xtech — [Xtech —
cost Ytech Ytech| Ytech|/
(Total
absolute
increment)
Mean total Xtreat Ytreat Xtreat — [Xtreat — [Xtreat —
treatment cost Ytreat Ytreat| Ytreat|/
(Total
absolute
increment)
Administration | Xadmin Yadmin Xadmin — | [Xadmin — | |Xadmin —
cost Yadmin Yadmin| Yadmin|/
(Total
absolute
increment)
Monitoring Xmon Ymon Xmon — [Xmon — [Xmon —
cost Ymon Ymon| Ymonl|/
(Total
absolute
increment)
Tests Xtests Ytests Xtests — |Xtests — [Xtests —
Ytests Ytests| Ytests|/
(Total
absolute
increment)
[Additional
items]
Total XTotal YTotal XTotal — Total 100%
YTotal absolute
increment

Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee

9.5.4. If appropriate, provide details of the costs for the technology and its

comparator by health state. A suggested format is presented in
table C13.

Not Appropriate.
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Table C13 Summary of costs by health state per patient

Health Cost Cost Increment  Absolute % absolute
state intervention comparator increment increment
X) (Y)
Health XHS1 YHS1 XHS1 - [XHS1 - [XHS1 -
state 1 YHS1 YHS1| YHSL1|/ (Total
absolute
increment)
Health XHS2 YHS2 XHS2 — [XHS2 — [XHS2 —
state 2 YHS2 YHS2| YHS2|/ (Total
absolute
increment)
Health
state X
Total XTotal YTotal XTotal — Total 100%
YTotal absolute
increment

Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee

9.5.5. If appropriate, provide details of the costs for the technology and its
comparator by adverse event. A suggested format is provided in table C14.

Not Appropriate

Table C14 Summary of costs by adverse events per patient

Adverse Cost Cost Increment Absolute % absolute
event intervention comparator increment increment
X) (Y)
Adverse XAE1l YAE1 XAE1 — [XAE1 — [XAE1 —
event 1 YAE1 YAE1L| YAEL|/ (Total
absolute
increment)
Adverse XAE2 YAE2 XAE2 — [XAE2 — [XAE2 —
event 2 YAE2 YAE2| YAE2|/ (Total
absolute
increment)
Total XTotal YTotal XTotal — Total 100%
YTotal absolute
increment

Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee
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Sensitivity analysis results

9.5.6. Present results of deterministic one-way sensitivity analysis of the variables

described in table C10.1.

Variable Total Costs Saving with
VibraTip

Monofilament Use: £ 1,467,935,122 N/A

Current

20% VibraTip £1,467,917,917 £17.2K

40% VibraTip £ 1,467,900,713 £34.4K

100% VibraTip £ 1,467,849,099 £86.0K
Tuning Fork Use: £ 1,467,913,607 N/A

Current

20% VibraTip £ 1,467,900,706 £129K

40% VibraTip £ 1,467,887,804 £25.8K

100% VibraTip £ 1,467,849,099 £645K

Note. Differences for 100% VibraTip use are due to small rounding differences in the models.

9.5.7. Present results of deterministic multi-way scenario sensitivity analysis

described in table C10.2.

Variable Total Costs Saving with
VibraTip

Monofilament Use: Current £ 1,467,935,122 N/A

20% VibraTip & 1% ulcer reduction £ 1,464,721,492 £3.21M

40% VibraTip & 1% ulcer reduction £ 1,461,507,863 £6.43 M
100% VibraTip & 1% ulcer reduction £ 1,451,866,975 £16.07M
Tuning Fork Use: Current £1,467,913,607 N/A

20% VibraTip & 1% ulcer reduction £ 1,464,737,067 £3.18M

40% VibraTip & 1% ulcer reduction £ 1,461,560,528 £6.35M
100% VibraTip & 1% ulcer reduction £ 1,452,030,908 £1588 M

Note. Differences for 100% VibraTip use are due to small rounding differences in the models.

The savings with the proposed benefit of availability of VibraTip are slightly

higher in comparison with use of Monofilaments due to the higher unit cost per
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test. However, the overall magnitude of the savings compared with either
device is close, due to the relatively small product cost versus the potential

savings in outcomes with reduction in incidence of ulcers. .

9.5.8. Present results of the probabilistic sensitivity analysis described in table
C10.3.

Not Applicable

9.5.9. What were the main findings of each of the sensitivity analyses?

Whatever the current usage of the comparator products, savings can be
secured with use of VibraTip with no loss of clinical effectiveness for

Monofilaments and with improved efficacy versus Tuning Forks.

Even at a small reduction in ulcer incidence very significant savings can be

made for the NHS as well as enhancing patient wellbeing.
9.5.10. What are the key drivers of the cost results?

In this analysis the key driver is the device costs. The impact of a clinically
effective but simple to use device could increase the level of adherence to the
NICE Guidelines and/or reduce the incidence of Ulcers and consequential
amputations by improved patient care. At present from the latest QOF report

14.4% of Diabetics do not receive Pressure testing despite the NICE Guideline.

Miscellaneous results
9.5.11. Describe any additional results that have not been specifically
requested in this template. If none, please state.

The reduction of ulcer incidence and amputations was additional to that

required and was given above.
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9.6. Subgroup analysis

For many technologies, the capacity to benefit from treatment will differ for
patients with differing characteristics. Sponsors are required to complete
section 9.6 in accordance with the subgroups identified in the scope and for

any additional subgroups considered relevant.

Types of subgroups that are not considered relevant are those based solely

on the following factors.

Subgroups based solely on differential treatment costs for individuals
according to their social characteristics.

Subgroups specified in relation to the costs of providing treatment in different
geographical locations within the UK (for example, if the costs of facilities

available for providing the technology vary according to location).
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9.6.1. Specify whether analysis of subgroups was undertaken and how these
subgroups were identified. Cross-reference the response to the decision

problem in table Al and sections 3.2 and 7.4.4.

9.6.2. Define the characteristics of patients in the subgroup(s).
9.6.3. Describe how the subgroups were included in the cost analysis.

9.6.4. What were the results of the subgroup analysis/analyses, if conducted?
The results should be presented in a table similar to that in section 9.5.1

(base-case analysis).

9.6.5. Were any subgroups not included in the submission? If so, which ones,
and why were they not considered?

The sub-group differences were built into the economic model based on
whether the patient was considered high risk, with quarterly check-ups, and
low risk, with an annual check-up. Use of the device or comparator would be at

each check-up visit.

9.7. Validation

9.7.1. Describe the methods used to validate and cross-validate (for example
with external evidence sources) and quality-assure the model.
Provide references to the results produced and cross-reference to

evidence identified in the clinical and resources sections.

The clinical evidence and assumptions were all set out above. The internal
checks for the structure of the model, particularly for values between the

Current and Retained/VibraTip structures, have been left in the attached model.

9.8. Interpretation of economic evidence

9.8.1. Are the results from this cost analysis consistent with the published
economic literature? If not, why do the results from this evaluation
differ, and why should the results in the submission be given more

credence than those in the published literature?

Results were as expected from the product device price differences.
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9.8.2. Is the cost analysis relevant to all groups of patients and NHS settings
in England that could potentially use the technology as identified in the scope?

The data covers all applied sectors carrying out Diabetic clinics. The costs for
Hospital, GP or special clinics have not been included as they are constant in
this type of product cost analysis that depends for economic support on price

differences.

9.8.3. What are the main strengths and weaknesses of the analysis? How

might these affect the interpretation of the results?

The key assumption relates to the life time of each device as this impacts the
cost per test and the ultimate analytical results as in #9.3.6.

9.8.4. What further analyses could be undertaken to enhance the

robustness/completeness of the results?

Defining the actual usage of the comparator devices and the cases where no
device is used at all, even though this aspect is ticked off as being addressed
by many physicians!

Defining the actual numbers of high risk patients that actually receive 4 check-

ups per year.
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Appendices

Appendix 1: Search strategy for clinical evidence
(section 7.1.1)

The following information should be provided:

The specific databases searched and the service provider used (for example,
Dialog, DataStar, OVID, Silver Platter), including at least:

Medline

Embase

Appendix 2: Search strategy for adverse events (section 7.7.1)

The following information should be provided.

10.3. Appendix 3: Search strategy for economic evidence
(section 8.1.1)

The following information should be provided.

10.3.1. The specific databases searched and the service provider used

(for example, Dialog, DataStar, OVID, Silver Platter), including at least:

e Medline

e Embase

¢ Medline (R) In-Process
e EconLIT

e NHS EED.

In addition to the searches made for clinical and product information, as in
Appendix 1, the product searches were for prices and made directly from
company searches on Google followed by interrogation of the various

company web sites.
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10.3.2. The date on which the search was conducted.
.10.3.3. The date span of the search.

Week commencing March 3 and followed up in Week commencing March 10"
2014

10.3.4. The complete search strategies used, including all the search
terms: textwords (free text), subject index headings (for example,
MeSH) and the relationship between the search terms (for example,

Boolean).

The Google search terms were bold product title for each comparator with use of
the additional terms Diabetic  Prices to widen or narrow the findings.

The follow up was to interrogate the company (supplier & distributor) web sites as
identified from the internet search and contained Application Notes, Price Lists and
User Product Reviews when provided. The two specific supplier sites were:

www.wms.co.uk and www.canonbury.com The US supplier of Monofilaments that cites

the FDA regulations on viability of such products was www.medicalmonofilament.com .

Clinical background was based on listed publications and through general searching

for NHS, Diabetic and Diabetes Ulcer, Diabetic and Diabetes Amputation

10.3.5. Details of any additional searches (for example, searches of

company databases [include a description of each database]).

Not applicable

10.4. Appendix 4: Resource identification, measurement and
valuation (section 9.3.2)

The following information should be provided.

10.4.1. The specific databases searched and the service provider used

(for example, Dialog, DataStar, OVID, Silver Platter), including at least:

e Medline Embase Medline (R) In-Process
e NHS EED EconLIT.
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In addition to the items noted in Appendix 3 specific search was made with
follow up of referenced articles in the NICE web site with its numerous
Guidelines and Assessments for products and treatments in the Diabetes area.
In addition examination of sites for Diabetes UK and related NGOs was made.

10.4.2. The date on which the search was conducted.

10.4.3. The date span of the search.

Re-focussed in March 2014 for this submission and built on information

obtained in 2010 and since.

10.4.4. The complete search strategies used, including all the search
terms: textwords (free text), subject index headings (for example,
MeSH) and the relationship between the search terms (for example,

Boolean).

As above
10.4.5. Details of any additional searches (for example, searches of

company databases [include a description of each database]).

As above
10.4.6. The inclusion and exclusion criteria.

Not Applicable
10.4.7. The data abstraction strategy.

Not Applicable
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NIC

National Institute for
Health and Care Excellence

National Institute for Health and Care Excellence
Centre for Health Technology Evaluation

Pro-forma Response
External Assessment Centre Report factual check

VibraTip for testing vibration perception in the detection of
diabetic peripheral neuropathy

Please find enclosed the assessment report prepared for this assessment by
the External Assessment Centre (EAC).

You are asked to check the assessment report from Newcastle upon Tyne
Hospitals (NUTH) and York Health Economics Consortium (YHEC) External
Assessment Centre to ensure there are no factual inaccuracies contained
within it. If you do identify any factual inaccuracies you must inform NICE by
4pm, Wednesday April 30" 2014 using the below proforma comments table.
All your comments on factual inaccuracies will receive a response from the
EAC and when appropriate, will be amended in the EAC report. This table,
including EAC responses will be presented to the Medical Technologies
Advisory Committee and will subsequently be published on the NICE website
with the Assessment report.
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Health and Care Excellence

Issue 1

Description of factual
inaccuracy

Description of proposed amendment

Justification for amendment

EAC response

P6. The study by Bowling et
al. (2012) (1) was performed in
a population who had had
DPN pre-diagnosed, and
reported on the target
condition of ‘at risk’ feet. This
study was considered to be of
limited value because use of
VibraTip or its comparators is
not routinely used to detect
DPN in this very high risk
population.

Propose this conclusion is reconsidered....

What is used to detect DPN in
high risk populations?

The EAC’s meaning here is that,
following the clinical pathway from
NICE CG10, patients in the general
diabetic population are screened for
DPN during their annual review,
using monofilament or vibration
perception test. Those with detected
DPN are referred on to the services
of a foot protection team according
to ‘increased risk’ (3 to 6 month
checks) or ‘high risk’ (1 to 3 month
checks) of foot ulceration. We have
been advised by our Clinical Experts
that once the initial DPN diagnosis is
made, then it is not standard practice
to repeat DPN checks at these more
frequent foot protection
appointments, as it is rare for the
condition to regress. Extent of
spread and severity of neuropathy
(up the leg) may be assessed, but
this is not the same as detection.

Action: None.
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Issue 2

Description of factual
inaccuracy

Description of proposed amendment

Justification for amendment

EAC response

P.6 The study by Nizar et al.
(2014) (8) used a modified
reference standard, that of a
neurothesiometer set to 20 V
rather than the usual threshold
of 25 V. This difference in
vibration perception threshold
is clinically significant, and for
this reason, this study was
judged not to be generalisable
to the decision problem.

... This difference in vibration perception
threshold may be clinically \significant and
could make the study more relevant to the
decision problem.

As stated by the study authors..

We used a lower threshold of
20Volts for the confirmation of
peripheral neuropathy compared
to 25Volts used in the previous
study.8 This loss

of vibration sense could
therefore be recognised at a
much earlier stage, providing
opportunity to prevent
complications.

In critique of this paper, the EAC
judged that the ability to detect a
vibration stimulus of 20V is more
representative of a healthier
population than the reference
standard of 25V for vibration
perception threshold of DPN used
elsewhere in the published literature.

Nizar et al. do not define a
hypothesis to explain their choice of
20V in this study.

20V is therefore not considered a
‘reference standard’ which can be
generalised to the decision problem
in NICE scope.

Action: None.

Issue 3

Description of factual
inaccuracy

Description of proposed amendment

Justification for amendment

EAC response

P.8 Using technical papers on
the useful life of VibraTip (6)
and the durability of the
Bailey’s 10g monofilament

Using technical papers on the useful life of
VibraTip (4) and the durability of the
Bailey’s 10g monofilament (12), the EAC
estimated the cost range per examination

Ref 4 not 6

Ref 4 authors showed VibraTip

Ref 4 authors showed that under
conditions that mimic clinical use, the
VibraTip has a consistent frequency
output for up to 5000 activations
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(12), the EAC estimated the
most likely cost per
examination using Vibratip
would be between 4.0 pence
and 10.0 pence. The
corresponding figure for the
10g monofilament would be
between 3.04 and 7.6 pence,
which these ranges
overlapping. The EAC could
not estimate the per
examination cost for the 128
Hz tuning fork using this
methodology because it has
an indefinite shelf life.

The EAC concluded that the
economic case for VibraTip
had not been made.

using Vibratip would be between 0.4 pence
and 10.0 pence. The corresponding figure
for the 10g monofilament would be
between 17.7 pence and 22.9 pence.

On this basis the economic case for
VibraTip has been made.

output consistency up to 5,000
activations. EAC used the very
conservative number of 1,000
activations with 10 sites tested
per patient to arrive at 10 pence
cost. The 5,000 activations
number associated with 2 sites
per patients provides the low
end of the range 0.4 pence.

Ref 12 authors state “At best,
monofilaments...would remain
within a usable range for 7-10
days or to evaluate 70-90
patients.” EAC estimate of
monofilament cost is £16 (Table
4.3) therefore cost range per
examination is 17.7 pence to
22.9 pence.

(Based on section 4.5 below the
estimated cost per examination

using a Baileys monofilament is
13.3p)

(Figure 4A), however, VibraTip has a
consistent amplitude output for up
to 1000 activations (Figure 4B).

We have been advised by our
Clinical Experts that it is the
amplitude of the vibration stimulus
that is more important than the
frequency in terms of vibration
perception.

In Ref 4 (Horsfield and Levy) the
authors stated that VibraTip would
provide a very consistent source of
vibration to test at least 100 patients,
if not considerably more. We have
exactly cited this sentence in the
critique.

For reference 12 (Lavery et al.) we
used the actual data from Table 1 for
our estimates rather than the
modelled data which was very
conservative in its definition of life
time use (Table 3). It should be
noted that the steady state value for
the Bailey monofilament is 8.82g
(95% CI 8.5 t0 9.2), which is very
close to the accepted value of 99
(and within confidence intervals). It is
unclear if a drop of 0.18g below 9g
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would be of any clinical significance,
and this decrease in amplitude is
much less than that seen with
VibraTip after 2000 activations (25%
drop). From Figure 4B of Horsfield
and Levy, the EAC estimates >10%
drop in amplitude around 1300
activations, and beyond 1000
activations the device cannot be
considered to be providing
consistent amplitude, which the 10g
monofilament arguably can.

The Clinical Experts advised us that
there is no standard number of sites
per foot to test for vibration, therefore
the suggestion that only one site per
foot would be used is debateable
(and covered in the sensitivity
analysis regarding per-examination
costs calculated by the EAC.)

Action: the EAC will amend the text
to reflect the facts discussed above
and include an estimate of costs for
monofilament based on Lavery’s
conservative conclusion (70 to 90
patients treated with 10g
monofilament) in section 4.5 of the
report. However, the EAC maintains
approximately 2000 uses is a more
plausible scenario (see below), so
the conclusion and summary will not
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be changed.

Issue 4

Description of factual
inaccuracy

Description of proposed amendment

Justification for amendment

EAC response

P.111 Section 4.5

However, it is known that the
useful life of the 10g
monofilament is limited, and
this issue has been addressed
in the literature. A technical
study performed by Lavery et
al. (2012) on several brands of
monofilaments showed
considerable variation on their
durability after repeat testing
(12). However, the Bailey’'s
10g monofilament (used widely
in the NHS) fared
comparatively well, with the
results indicating the device
produced a buckling force
within the limits of acceptability
(between 9 and 11 grams)
after 1800 to 2400 tests. If the
device is used 5 times on both

However, it is known that the useful life of
the 10g monofilament is limited, and this
issue has been addressed in the literature.
A technical study performed by Lavery et
al. (2012) on several brands of
monofilaments showed considerable
variation on their durability after repeat
testing (12). However, the Bailey’s 10g
monofilament (used widely in the NHS)
fared comparatively well, with the results
indicating the device consistently produced
a buckling force within the limits of
acceptability (between 9 and 11 grams)
upto 1200 tests. If the device is used 5
times on both feet, this suggests the
Bailey’s monofilament would have a useful
life of approximately 120 patients before
requiring replacement.

NB — Table 4.5, section 4.6 and section 5
would need to be re-written if above
amendment accepted.

Study confirms that Baileys
monofilament first falls outside
usable range (11g-9q) after
1200 cycles.

In Table 1 in the study of Lavery et
al., the buckling force of the
monofilament drops to 8.82
(standard deviation 0.4) at 1400 (not
1200) cycles. However, the
confidence intervals of this value
appear to cross the 9g value, and
also this seems to be a ‘blip’, with
following values at 1600, 1800,
2200, and 2400 all being over 9g
(8.91g at 2000 loading cycles).

This suggests to the EAC that the
Bailey’s monofilament performs
within acceptable limits for at least
2000 load cycles but possibly a lot
more, and therefore the EAC has
been conservative in its estimates.

Action: the EAC will make text
amendments as described for
response 3 above.
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feet, this suggests the Bailey’s
monofilament would have a
useful life of approximately 200
patients before requiring
replacement.
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National Institute for Health and Care Excellence
External Assessment Centre correspondence

Vibratip for testing vibration perception in the detection of diabetic neuropathy

The purpose of this table is to show where the External Assessment Centre relied in their assessment of the topic on information or
evidence not included in the sponsors’ original submission. This is normally where the External Assessment Centre:

a) become aware of additional relevant evidence not submitted by the sponsor

b) need to check “real world” assumptions with NICE’s expert advisers, or

c) need to ask the sponsor for additional information or data not included in the original submission, or
d) need to correspond with an organisation or individual outside of NICE

These events are recorded in the table to ensure that all information relevant to the assessment of the topic is made available to
MTAC. The table is presented to MTAC in the Assessment Report Overview, and is made available at public consultation.

Table 1 Correspondence with sponsor
Table 2 Collated responses from expert advisers to EAC question
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Table 1

Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

Eleven initial clarification questions to McCallan
Medical Ltd. Vibratip Sponsor, Danny O’Connell.
Submitted by EAC for discussion at sponsor
introductory teleconference 07/03/2014, hosted by
NICE:

1) The CE certificate copy submitted with clinical evidence
expired 10/09/2013. We have seen online that this has
been renewed, but could we have a copy of the current,
valid certificate for our records please?

Verbal responses from Danny O’Connell to
these eleven initial clarification questions.
Summarised in this log by the EAC:

Pdf copy received 06/03/2014. CE mark expiry
date 10/09/2018.

Filed for the record.

2) We note from the Sponsor’s submission that 4000 units
of VibraTip have been sold. Could we confirm this
figure is up to date and if the sponsor knows how many
units were sold to English practices, and what the
breakdown of primary and secondary care is?

UK sales channels include relatively few direct
sales from McCallan website; the company also
distributes through NHS Supply Chain and
others. Therefore sponsor only able to comment
on direct sales (130 to date). Just as a guess,
breakdown of sales is approximately: Hospitals
10%; Podiatrists 50%; Primary care 40%.

Noted with thanks.

3) The instructions for use (IFU) card (submitted as part of
clinical evidence) imply only one test (‘on’ and ‘off’) on
a patient’s foot. Does the sponsor give any guidance to
users about how many times the device should be
applied to each foot (i.e. across how many separate
sites on the foot) to complete a single foot
examination? How does this compare with other

There are discrepancies in the literature about
how many sites are tested and how many
insensate sites determine the diagnosis of DPN.
The NICE CG 10 guidelines do not specify how
to conduct the foot examination in this level of
detail. McCallan have listened to experts and
are suggesting that whatever is currently being
done in clinical practice for vibration perception

Noted with thanks.
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Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

technologies (e.g. 10g monofilament)?

testing can be done with VibraTip instead (like
for like).

4) We note in the technical paper submitted (Horsfield and | No specific threshold given. From Noted with thanks.
Levy 2013) that the amplitude of the Vibratip activations | experience/current practice, a single Vibratip
falls off over time as the battery power declines. How may last around a year. Clinicians should be
do you guide the user to know when the device is no able tell from the press of the button if the
longer fit for purpose and should be replaced (i.e. is battery is running down as they will be able to
there a threshold below which the amplitude of feel the vibration in their fingers when they press
vibrations is no longer adequate for a reliable the button — it will feel quite lack-lustre.
diagnostic test)?

5) The two technical papers (Horsfield and Levy 2013 and | Response received in email from D O’Connell Noted with thanks and
same authors, unpublished, reporting results from 14/03/2014: Vibratip Technical File
manikin toe) indicate that the Vibratip frequency is retained within EAC as
~210Hz (full battery power). Other sources state ‘a little | Please see attached the specification sheets for | requested in confidence.
above 128Hz’. What is the full operating frequency of the motors used inside a Vibratip. This forms Confirmation of 200Hz rated
Vibratip? part of the VibraTip Technical File - please can frequency of this device is

you consider confidential. See p.5, section 5 - supported by the technical
the rated speed will determine the frequency of papers submitted by the
the vibration generated by the device and this is | sponsor in Clinical Evidence
12,000 rpm or 200Hz. submission (Horsfield and
Levy 2013 and Horsfield
and Levy 2014).
6) Is the manikin toe (Horsfield and Levy, unpublished) It would be possible to produce it for those who Noted with thanks.

intended for commercial production as a training tool,
or was it developed solely for the technical testing

would like it for training purposes, but it is not
intentionally produced for this. The prototype is
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Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

paper?

being exhibited at podiatry/foot care meetings to
get feedback on whether it would be useful as a
training tool

7) Inthe final Scope, in the Claimed benefits section (1.3) | This is mainly down to the ease of use, therefore | Noted with thanks. The final
it is stated that VibraTip could lead to ‘earlier diagnosis | it is used more frequently and widespread — scope from NICE for this
of neuropathy’. Could the sponsor elaborate by which ultimately more cases of DPN are detected. assessment has excluded
mechanism earlier diagnosis of neuropathy might be any opportunistic testing for
achieved, and are there any references to support this? DPN outside of the
recommended annual
diabetic foot screen, or
more frequent testing for
those at increased or high
risk, referred to a foot
protection team.
8) In section 3.9 of the evidence submission, page 16 of Tuning forks also used for ENT and for Noted with thanks.
87, the sponsor refers to tuning forks still being audiometry purposes. They will still be used for
required for 'specialised neurological testing'. Can we these applications.
confirm if tuning forks are still required for use by the
specialist footcare team in more frequent testing of
DPN patients for risk of ulceration? If not this, can the
sponsor elucidate which clinical applications they mean
by 'specialised neurological testing'?
9) Two of the diagnostic studies provided in the sponsor’s | Contact details provided. The EAC contacted

submission are in the form of a conference abstract
(Urbanic-Rovan et al. 2012) and poster (Garbas et al

Assoc.prof.Viima Urbangic
on 11/03/2014, to request
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Submission
Document
Section/Sub
-section
number

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical

area of expertise.

Question / Request

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

2013), with both authors belonging to the same
Slovenian group. We would like to contact this group
for more information on these studies if possible. Is the
sponsor in communication with this group and do they
have any contact details (e.g. e-mail addresses)?

confirmation of research
methodology. That
Correspondence is detailed
later in this Log.

10) The clinical evidence submission states that
Conference Proceedings were searched by the
sponsor in production of the Vibratip evidence base
presented. Can the sponsor specify which Conferences

were searched?

(i)
(ii)

(iii)

(iv)

Diabetes UK

Annual College of Podiatry and
Chiropody meeting

Diabetic Foot Study Group (DFSG)

Proceedings

Malvern Diabetic Foot Conference.

Additionally, in email from D O’Connell
14/03/2014:

I have thought of some further places we check
out for publications relating to 'Diabetic
Neuropathy' or 'VibraTip'

American Diabetes Association Conferences:
http://ada.apprisor.org/epsSearch.cfm?compid=

1

http://www.abstractsonline.com/plan/start.aspx?

mkey=%7B89918D6D-3018-4EA9-9DA4F-

711F98A7AESD% 7D

The International Diabetes Federation

To inform EAC grey
literature search.

No additional evidence to
that submitted by sponsor
was identified in the grey
literature search by the EAC
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Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

Conferences:
http://conference?2.idf.org/MEL2013/World%20Di
abetes%20Congress%202013/data/HtmlApp/ma
in.html#open-sessions

| occasionally interrogate US PubMed:
http://www.ncbi.nIm.nih.gov/pubmed

Every week | get an alert from biomedsearch,
having registered my request for any known
publications including keywords 'diabetic
neuropathy': http://www.biomedsearch.com

11) Please could the sponsor inform us which software
package is being used in preparation of the economic
evidence submission?

Microsoft Excel.

Noted with thanks.

An additional outcome of the sponsor meeting was that
Danny O’Connell provided an updated copy of the Nizal
et al. paper from original clinical evidence submission
and confirmed publication anticipated in the March
Issue of Br Journal for Diabetes and Vascular Disease.

On 21/03/2014, D O’Connell provided in email: Please
find attached final copy of Nizar paper, now published.

Final published version of
Nizal et.al (March 2014)
used in place of the copy
submitted in original
evidence submission:

Br J Diabetes Vasc Dis
2014;14:26-29

On 11/03/2014, a list of nine questions was sent by the
EAC to 13 Expert Advisors named by NICE for this

By 31/03/2014, 8 responses had been
received and collated by the EAC into a

To inform EAC report on the
Clinical and Economic
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Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

project.

single documented response: see separate
document “NY EAC Questions to Vibratip
Clinical Experts”

Evidence Submission

Also on 11/03/2014, an email was sent to
Assoc.prof.Vilma Urbanéi¢, posing three questions in
relation to the two studies she had conducted and
which were included as conference abstracts in clinical
evidence submission by the sponsor.

¢ Inthese studies, was a reference standard (gold
standard) used to diagnose the patient’s status for
diabetic peripheral neuropathy?

¢ If so, what was the underlying prevalence of
diabetic neuropathy in these patients?

e Are there any immediate plans to publish either of
these studies in a peer-reviewed journal (in
particular I’'m thinking of the large n=496 study).

Response received in email on 14/03/2014

We compared the findings obtained by Vibratip
with the testing by 128-Hz tuning fork. Neither
nerve conduction studies nor the vibration
perception threshold by biothesiometer were
performed.

As you can see from the abstract, approx 36%
of the study population could not feel the
vibration.

Noted with thanks. Absence
of gold standard comparator
in these studies confirmed.

Four questions were sent by the EAC to McCallan
Medical Ltd. Vibratip Sponsor, Danny O’Connell on
15/04/2014. Email content is reproduced below:

The NICE External Assessment Centre has been working
on the Vibratip economic evidence submission for the past
couple of weeks and we have a few queries on apparent
conflicts between inputs to the model as described or
referenced in ‘Section C’ of the submission document,
versus those actually used in the executable model (Excel

Danny O’Connell replied on 16/04/2014:

Thanks for your email yesterday. David [Huckle
—the economist consultant used by sponsor]
has looked into the questions you raised and
provided the comments below to support the
assumptions made.

1) These figures were derived to establish a
rational model and provide an ulcer incidence

Noted with thanks.
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Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

spreadsheet).

The EAC has found several of the input parameters do not
seem to match the ‘assumptions’ table in the report. Can
the sponsor please elaborate on how the following values
were derived?

1) Input variable used in model: Proportion of Diabetics
that Develop Foot/Leg Ulcers.
Value stated in assumptions: 6% (5.8% cumulative 3
year incidence from Ramsey et al.)
Value(s) used in model: 2% for routine risk, 5% for
high risk. Unclear how these figures were derived.

comparable to that observed in the absence of
definitive figures for incidence from high risk and
supposedly controlled diabetics. A reasonable
assumption was that incidence for High Risk
patients would be more than double that of the
controlled patients. If the new Ulcer Incidence
lines are followed the 3-year incidence in the
model is 5.5% of the starting patient numbers.

2) Input variable used in model: Ulcer recurrence after
treatment
Value stated in assumptions: 10%
Value(s) used in model: Can be 5% (first recurrence)
or 36% (second recurrence). In intervention arm, can
also be 30% (manual over-ride).

2) The 5% (and 2%) figures are not recurrence
but first incidence figures.

The 36% is not recurrence but continued
treatment (in other words 64% of those with an
ulcer are treated, back under control but high
risk.)

The 30% figures is on the Year 1 High Risk line
and allows for the final level of Amputations
carried out. It was a stated assumption that the
Amputees would come from this group, although
acknowledged as not necessarily being the case
in order to have a manageable model when the

Noted with thanks.

Page 8 of 29






Submission
Document
Section/Sub
-section
number

Question / Request

Please indicate who was contacted. If an Expert Adviser,
only include significant correspondence and include clinical
area of expertise.

Response

Attach additional documents provided in
response as Appendices and reference in
relevant cells below.

Action / Impact /
Other comments

devices are being compared against each other.

3) Input variable used in model: Proportion of High Risk
Diabetics resulting in Amputation
Value stated in assumptions: 2%
Value(s) used in model: Current practice: 36% [cell
R99] Intervention: 5.99% [cells R36 and R66]

3) The “High Risk” group is made up of the Year
1 High Risks [cell G8], Year 1 “Controlled” that
develop Ulcers [cell K123] and “Controlled” in
Year 2 [cell O111] that develop an Ulcer. As
noted above the Amputees actually come from
all these groups and the figure ultimately used
there [cell T99] gives an overall incidence of 3%.
This is a close approximation to the assumptions
and keeps the model structure again as a
constant comparison for the different devices.

Noted with thanks.

4) Input variable used in model: ‘No event cells’
Value stated in assumptions: Not discussed
Value(s) used in model: 100% chance of remaining
high risk [cells R75, R91, and R105; and cells R12 and
R42]

4) These No Event cells were to balance in the
Decision Tree model with the patients continuing
at either Controlled or High Risk level. In the
next snapshot period they would be in these
groups at Year 1 together with new patients.
High Risk at 210,738 [vs. Year 1 at 214,600] and
Controlled at 2,672,085 [vs. Year 1 at
2,685,400].

Noted with thanks.
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Table 2

NY EAC Questions to Vibratip Clinical Experts 11032014 Responses & NH-Response

Name of Expert Advisers

Job Title

Professional Organisation/
Specialist Society

Nominated by

Ratified

Dr. Yusuf A. Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

British Peripheral Nerve
Society

Specialist Society

Dr Adrian Wills

Consultant Neurologist

British Peripheral Nerve
Society

Specialist Society

Mr George Dunn

Specialist Podiatrist

Society of Chiropodists and
Podiatrists

Specialist Society

Dr Paul Chadwick

Principal Podiatrist

Society of Chiropodists and
Podiatrists

Specialist Society

Mr Allister Campbell

Deputy Podiatry Services Manager

Society of Chiropodists and
Podiatrists

Specialist Society

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Association of British Clinical
Diabetologists

Specialist Society

Dr John Winer

Consultant Neurologist

Association of British
Neurologists

Specialist Society

Dr Frances Game

Consultant Diabetologist

Association of British Clinical
Diabetologists

Specialist Society
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Question 1: In vibration perception testing for diabetic peripheral neuropathy (DPN), is there a recommended testing
protocol for the foot examination, such as:

a. Is there standard practice regarding number of sites / locations per foot which should be tested?

b. How many of those sites tested would be insensate for the foot examination to be reported as a positive result
for DPN?

C. Are both feet tested and what happens if feet give conflicting results?

d. In light touch pressure testing for DPN (i.e. use of 10g monofilament), is the recommended testing protocol the

same as for vibration perception testing? If not, how does the testing protocol using a 10g monofilament differ?

e. Are there any definitive reference sources we could use and cite regarding the optimal technique recommended
for detection of diabetic peripheral neuropathy (e.g. reviews or text books)?

Expert Adviser

Q1 Response

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

a. Yes
b. Depends on age: 1 or 2
c. One side usually tested
d. Single site

e. There are numerous textbooks on peripheral neuropathy which refer to examination
technique: eg Peripheral Neuropathy Dyck and Thomas

Dr Adrian Wills
Consultant Neurologist

Blank
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Mr George Dunn
Specialist Podiatrist

a. recommendations can vary between which method is used, though a mixture of nerve assessment
methods are usually recommended, i.e. 10g Monofilaments, Vibration testing, Hot and Cold and
Neurotip/sharp blunt differentiation. In the case of 10 g monofilament, this can vary from 1 site per foot, as
recommended by the Warwick Course (Diabetes MSc) to 10 sites per foot as recommended by University of
Texas. In GB the main consensus appears to be 5 sites per foot and an overall score out of 10. For
vibration sensation main consensus appears to be 2 sites per foot mainly 1st metatarso-phalangeal joint and
medial malleolus of both feet.

b. in 10g monofilament testing, 2 sites per foot or a score of 7/10 or less. for Vibration perception then 1
site per foot for a positive diagnosis for DPN.

c. both feet are tested and whichever is the worst then will lead diagnosis, though if there are wildly
varying results then may well trigger further tests to investigate why a large variance exists.

d. 10g monofilament testing varies as more sites are used usually versus bony points for Vibration testing.
as detailed above, in many testing recommendations, testing points for 10g monofilaments vary from 1 site
per foot to 10 sites per foot. Used where | work presently, we use 5 sites per foot and add into a out of 10
score.

e. Many including text book, Foot in Diabetes, Boulton and numerous research papers inc North West
Diabetes Foot Study.

Dr Paul Chadwick
Principal Podiatrist

a there is no standard test but most areas would use the IWGDF(2012) which states the dorsal of the
proximal phalanx of the hallux

B if we are just assessing vibration perception then as it is distal neuropathy absent in the one site should be
enough for a screening process if you are looking at extent of pdn then you would include 3 other sites e.g
1st mpjt/ankle/tibial tuberosity

C the patient is neuropathic by default

D different in monofilament at least 3 sites are used with 3 tests at each site —see IWGDF 2012 for exact
parameters

E As above use either IWGDF or American diabetes association 4 sites—anymore (e.g as used in Scotland)
are unnecessary
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Mr Allister Campbell
Deputy Podiatry Services Manager

a. Standard practice indicates that 5 sites per foot are tested, these are plantar aspects of both 1st
Hallux; 1st, 3rd and Sth MPJ’s; Plantar aspect of both heels

b. A score <8 = sensory deficiency

C. It is common that the results can differ between the 2 feet as DPN can often only present in 1 foot
d. Same testing protocol is used when testing for vibration perception

e. The Foot Risk Awareness and Management Education (ERAME) project as commissioned by the

Scottish Government

NICE - Review of Clinical Guideline (CG10): Type 2 diabetes: prevention and management of foot
problems
Tuning Fork Excels in Diabetic Neuropathy Dx: By: MIRIAM E. TUCKER: 09/15/09

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

a. Yes (guidelines suggest either monofilament or vibration testing)
b. >=2
c. Abnormal.
d. Similar
e. Reviews comparing Monofilament/ 128hz turning fork/VPT
Uptodate
mple Screening Tests for Peripheral Neuropathy in the Diabetes ...
care.diabetesjournals.org/content/24/2/250.long
DF]
diabetic neuropathy: diagnostic methods - Advanced Studies in ...
www.jhasim.com/files/articlefiles/pdf/XASIM Issue 4 8Ap650 661.pdf

Dr John Winer
Consultant Neurologist

You need a diabetic physician to answer this. | don not personal use any specified protocol to diagnose a
peripheral neuropathy clinically.
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http://www.diabetesframe.org/

http://patientsafety.health.org.uk/resources/foot-risk-awareness-and-management-education-frame

http://patientsafety.health.org.uk/resources/foot-risk-awareness-and-management-education-frame

http://guidance.nice.org.uk/CG/Wave0/659/Scoping/FinalScope/pdf/English

http://guidance.nice.org.uk/CG/Wave0/659/Scoping/FinalScope/pdf/English

http://www.internalmedicinenews.com/news/diabetes-endocrinology-metabolism/single-article/tuning-fork-excels-in-diabetic-neuropathy-dx/7b224c776a.html

https://www.google.co.uk/url?q=http://care.diabetesjournals.org/content/24/2/250.long&sa=U&ei=lworU4yCCqSS7AakvYDIBw&ved=0CCUQFjAB&usg=AFQjCNFBF5CiGw5dmJG_mAJeuWMQIAwDiw

https://www.google.co.uk/url?q=http://www.jhasim.com/files/articlefiles/pdf/XASIM_Issue_4_8Ap650_661.pdf&sa=U&ei=lworU4yCCqSS7AakvYDIBw&ved=0CDIQFjAE&usg=AFQjCNE7g_pEydUHh0UEvao3IJWwQ5TLWA



Dr Frances Game a,b: Surprisingly there is no standardisation of the sites to be tested on the foot in England, although it is
Consultant Diabetologist generally accepted that 5 sites on each foot should be tested and that if sensation is abnormal at 2 or more
sites then the foot is at risk. The Scottish screening system uses 5 sites the 1st, 3rd and 5th metatarsal heads
and the pulp of the 1st and 3rd toes, whereas Boulton et al recommend only 4 (1st, 3rd, 5th Metatarsal
heads and pulp hallux), Diabetes Care 2004, vol 27 (6: 1459-) The best prospective data however from the
North West Diabetes study (Abbott C et al, 2002 Diabetic Medicine, 19, 377-384) used only 3 sites; 1st and
5th metatarsal heads and the heel.

c. Both feet are tested and the feet are treated individually.

d. If vibration sensation with a 128Hz tuning fork or a neurosthesiometer is used, it is tested at the apex of
the hallux only

e. See references above. Please note that there is a subtle but important difference in making a diagnosis of
peripheral sensory neuropathy, and diagnosing a foot that is at risk of ulceration which needs referral to a
foot protection team. Hence why the paper by Abbott is so important as it defines the foot at risk

Question 2:  The Vibratip device, which is the subject of this NICE assessment, makes various claims, including being a more consistent and
easier- to-use test than the tuning fork for vibration perception testing. Information from the manufacturer states:

VibraTip™ provides a single, reference amplitude of vibration. Standard tuning forks (such as 128Hz), provide a standard frequency of
vibration, but variable amplitude.

a. Is it more clinically important / relevant to have a consistent frequency or consistent amplitude for vibration perception testing in
DPN?
b Is there any clinical difference in testing for DPN with a vibration at 128Hz (tuning fork) or a vibration at a frequency of

~200Hz, or 50Hz (Neurothesiometer)?

Expert Adviser Q2 Response
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Expert Adviser

Q2 Response

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

a. This is an advantage to have consistent amplitude although frequency is also important as can be noticed
when using a 128 Hz device versus a 256 Hz fork

b. Yes

Dr Adrian Wills
Consultant Neurologist

Mr George Dunn
Specialist Podiatrist

a. | feel the consistency of amplitude is important as it removes the variance in starting testing, whether it
is pinching the tunes of the Tuning fork, or striking against a solid object. In my experience this varies
greatly from practitioner to practitioner. To my mind, constant frequency is important. |t is worth
bearing in mind, that as time passed with the vibratip, the battery power reduces thus can affect the
amplitude.

b. if amplitude remains the same, the variable frequency of the neurothesiometer does allow for variance
in nerve testing, but may activate other nerve endings rather than those purely associated with Vibration
sensation.

Dr Paul Chadwick
Principal Podiatrist

a not sure about this

B all the evidence around the use of tuning for is based on the 128 hz tuning fork so there would be
significant differences in using different frequenzy. The Neurothesiometer is based on amps and lack of
feeling above 25 would indicate loss

Mr Allister Campbell
Deputy Podiatry Services Manager

a. Itis clinically important to have a consistent frequency/Amplitude for vibration testing in DPN

b. The main factor when using a tuning fork is how proficient and the technique the clinician uses whereas
the neurothesiometer is more user friendly and can give a more detailed and range of results?

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

a. Not hugely relevant but one can see an advantage in consistent amplitude
128 Hz is the recommended test
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Expert Adviser

Q2 Response

Dr John Winer
Consultant Neurologist

Consistent amplitude probably is more reproducible.
b) I suspect not.

Dr Frances Game
Consultant Diabetologist

a. As above it is important to distinguish between the diagnosis of peripheral sensory neuropathy and
the diagnosis of an at risk foot. As currently the testing of an at risk foot is based on the 10g monofilament
then the performance of the vibratip should be compared against that, preferably in prospective trials to
establish whether it is really superior in picking out an at risk foot.

b. The tuning fork test is very difficult for patients (and staff) to do correctly as they can often hear the
tuning fork being struck. Although the manufacturers claim a more consistent frequency. When we tested
them in our medical physics lab the frequency (although consistent) was not 128Hz
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Question 3:

Other information from the manufacturer states (unreferenced):

“Loss of vibration perception is believed to precede loss of fine touch”

Do you agree with this statement and can you offer any additional detail / references please?

Expert Adviser

Q3 Response

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

Yes, this is believed although it is also clear that pain and temperature may also be lost concurrently.

Llewelyn et al. Diabetic Neuropathies. In Peripheral Neuropathy 85;pp1951-1955 Dyck and Thomas
Editors, Elsevier, Philadelphia 2005.

Dr Adrian Wills
Consultant Neurologist

Depends on type of PN

Mr George Dunn
Specialist Podiatrist

In my experience, many differing nerve modalities can be effected first and as such can vary from patient
to patient. Therefore I do not agree with the above statement. However, Vibration perception testing is
important.

Dr Paul Chadwick
Principal Podiatrist

not sure about the evidence for this, it is suspected that early autonomic changes occur before loss of larger
fibres. what we are trying to find out during a screen is *“ is does this person have neuropathy at whatever
stage and is thus at increased risk of ulceration and can we do anything about preventing the ulcer
forming.

Mr Allister Campbell
Deputy Podiatry Services Manager

I do agree with this statement but I have no references to support this other than 30 years of clinical
practice
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Dr Umesh Dashora

Consultant Endocinology and
Diabetes

yes but many clinicians would argue that the difference is not clinically hugely relevant and testing for
touch is more convenient.

The Ipswich Touch Test - Diabetes Care

care.diabetesjournals.org/content/34/7/1517.full

Extract from uptodate: while describing neuropathy

abnormalities of vibratory testing and proprioception that are often out of proportion to loss of pin prick
or temperature sensation. Reflexes are reduced diffusely and are often absent.

Dr John Winer
Consultant Neurologist

This does appear to be true clinically from experience but I cannot reference this.

Dr Frances Game
Consultant Diabetologist

I do but as above it is not the early diagnosis of peripheral neuropathy that is important but the
identification of the foot that is at risk of ulceration
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Question 4:

What are the short and long term implications of false positive and false negative test results?

Expert Advisers

Comment

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

False positives will result in inappropriate diagnosis in patients without neuropathy and eventual
unnecessary treatment.

False negatives would appear less likely of consequence as would probably be picked up subsequently and
as patients with symptoms would probably in any case be monitored and treated irrespective of the test
result.

Dr Adrian Wills
Consultant Neurologist

False positive-over investigation, anxiety, false negative delayed diagnosis

Mr George Dunn
Specialist Podiatrist

False positive: would result in extra education for patients and also may result in more treatment being
given than initially thought necessary. Therefore consequences to the patient are minimal, though this will
add extra costs and further appointment blockade to the practitioner.

False negative carry greater risk to the patient and as such are not acceptable to the post Francis NHS (not
that they were acceptable before). in a case where a patient is falsely assessed then there are risks
regarding lack of treatment intervention, lack of sensation and therefore likelihood of ulceration and
possible limb loss in the worst case scenario.

Dr Paul Chadwick
Principal Podiatrist

false positive —patient having unnecessary preventative foot care programme (4 appointments a year for
life?)patient being distressed

False negative short- person not referred to preventative foot care programme and subsequently ulcerating
with all the resources required to manage that plus the human cost and increased risk of amputation

Mr Allister Campbell
Deputy Podiatry Services Manager

Main implications are for the patient as ultimately they are getting the wrong information which could
adversely affect the patient/professional relationship?
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Dr Umesh Dashora

Consultant Endocinology and
Diabetes

False neg-> potential foot ulcers and increase in amputation risk if not diagnosed and foot care given.
False Pos> concern about implication of neuropathy.

Dr John Winer
Consultant Neurologist

Again a diabetic physician would be better to answer this. The detection of neuropathy usually influences
therapy and prognosis in both diabetic and other polyneuropathies.

Dr Frances Game
Consultant Diabetologist

False positives overload the foot protection team with patients who do not need their care
False negatives put the patient at risk of ulceration
However this is not the only test in the annual foot screen

Question 5:  Are biothesiometers commonly used in primary care during annual foot checks, or would this be considered a specialist test, after
referral to foot care team in secondary care?

Expert Advisers

Comment

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

Primary care. Diabetes Clinics.

Dr Adrian Wills
Consultant Neurologist

I am not a Primary Care Physician

Mr George Dunn
Specialist Podiatrist

biothesiometers would be considered a specialist test and would therefore be sent on for specialist
examination. However, in foot examination, mainly the multiple test modalities used are good at foot risk
assessment.

Dr Paul Chadwick
Principal Podiatrist

secondary care for research purposes only as they are expensive, and not easily transported
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Mr Allister Campbell
Deputy Podiatry Services Manager

Biothesiometers / Neurothesiometers are commonly used to carryout annual foot checks. However they are
very expensive and are not very portable. Therefore they tend to be held in specific locations and are used
to review suspect annual screening results carried out in locations, where one was not available?

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Not used in primary care. But used in secondary widely.

Dr John Winer
Consultant Neurologist

I think the vibratip was intended for screening and could therefore be used in either primary or secondary
care.

Dr Frances Game
Consultant Diabetologist

Neurosthesiometers (no longer biosthsiometers) are a research tool only. | have never seen them used in
routine clinical practice.
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Question 6: In the NICE clinical guideline on diabetic foot problems (CG10), it is recommended that neuropathy is tested for in primary care
using a 10g monofilament OR testing for vibration sensation (e.g. using a tuning fork).In your experience, are these
recommendations usually followed in practice, and does one method (10g monofilament or tuning fork) predominate in
England?

Expert Advisers Comment

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

I cannot answer this question.

Dr Adrian Wills
Consultant Neurologist

See response to 5

Mr George Dunn
Specialist Podiatrist

I would suggest that these are not necessarily followed in my experience and as such may not be reliable.
However, in many cases and in areas where | have worked, both tests are used in practice particularly
where Podiatry has had input in design of the foot risk pathway.

In England 1 feel the 10g monofilament would be the test in predominant usage

Dr Paul Chadwick
Principal Podiatrist

mixture most use 10g monofilament as standard then +/- tuning fork

Mr Allister Campbell
Deputy Podiatry Services Manager

In Northern Ireland the monofilament is widely used for testing neuropathy and vibration is tested using a
neurothesiometer or a tuning fork if a neurothesiometer was not available?

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Yes. Mostly only monofilament test used in primary care.

Dr John Winer
Consultant Neurologist

I suspect the use of a filament is variable but | have had patients referred with filament results so some
GP’s do use this. It is rare for referrals to secondary care to document vibration threshold.
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Dr Frances Game
Consultant Diabetologist

The monofilament test prevails
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Question 7: Following detection of feet that are at increased or high risk of ulceration, NICE recommend referral to a foot protection team
where more frequent assessment of feet is carried out (every 1-6 months depending on risk). In patients who have previously been
diagnosed with DPN, is there any purpose in further testing for sensory loss during these follow up assessments, for instance
because neuropathy reversible?

Expert Advisers Comment

Dr Yusuf A Rajabally No.

Consultant Neurologist, Honorary

Senior Clinical Lecturer

Dr Adrian Wills ??

Consultant Neurologist

Mr George Dunn
Specialist Podiatrist

Neuropathy may be reversible when in the acute phase of neurological loss,however, s this is in the very
initial stages of neuropathy, and can be mistaken for onset Painful neuropathy or hypersensitivity, this may
be missed and the patient may proceed onto chronic long term neuropathy. It is always sensible to retest
for neuropathy, particularly when a patient is progressing towards high risk feet from low to moderate
risk. However, once a patient has ulcerated, they are always at highest risk of developing further wounds
and as such testing in this situation may not be applicable.

Dr Paul Chadwick
Principal Podiatrist

no only to discover the extent of DPN i.e how far up the leg

Mr Allister Campbell
Deputy Podiatry Services Manager

With treatment, neuropathy can be seen to improve, especially if identified early. How frequently this
should be reviewed can vary from patient to patient but should be done at a minimum of once every 6
months while they are still identified at increased or high risk of ulceration.

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Yes. It can be reversible sometimes. Deterioration would also guide intensity and nature of follow up.
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Dr John Winer Neuropathy only rarely improves but lack of deterioration is evidence of success in therapy.
Consultant Neurologist

Dr Frances Game There is probably little point in retesting as unless the diagnosis of DPN was wrong (and there was a cause
Consultant Diabetologist other than diabetes)as the damage is considered irreversible.
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Question 8: How frequently are you advised to replace a tuning fork or how long do they last in your experience? Would this be a personal
tool carried on person, or taken off shelf and shared in the clinic?

Expert Advisers

Comment

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

Once every several years....if ever!
Rydel-Seiffer tuning forks are in my experience very long-lasting and perfectly functional.
Tuning forks are shared more often, although are sometimes also carried on person.

Dr Adrian Wills
Consultant Neurologist

They last until they are lost or stolen

Mr George Dunn
Specialist Podiatrist

Most Tuning forks are shared in a clinical setting though dependent upon damage from usage their
lifespan is much longer than that of a Monofilament, | am not aware of testing for removal and
replacement of tuning forks, but may suggest yearly as an idea.

Dr Paul Chadwick
Principal Podiatrist

they are fairly robust and not sure there is any guidance on replacing them they are usually carried as a
personal tool for peripatetic podiatrists or per clinic for stationary

Mr Allister Campbell
Deputy Podiatry Services Manager

Currently we only replace our tuning forks if they become damaged we have never received any
manufacturer guidelines stating they should be replaced within any given period of time?

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Mostly never. Usually shared and kept in clinic shelf.

Dr John Winer
Consultant Neurologist

I have my own but they are routinely provided in secondary care. | think they virtually last for ever unless
you lose them.

Dr Frances Game
Consultant Diabetologist

Tuning forks rarely need replacing
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Question 9: How frequently are you advised to replace a monofilament or how long do they last in your experience? Would this be a personal
tool carried on person, or taken off shelf and shared in the clinic?
Expert Advisers Comment

Dr Yusuf A Rajabally

Consultant Neurologist, Honorary
Senior Clinical Lecturer

| am unable to answer this.

Dr Adrian Wills
Consultant Neurologist

GP would need to answer this question

Mr George Dunn
Specialist Podiatrist

It has been suggested that monofilaments need to be rested for 24hrs after 100 actuations, i.e. 10 patients
and then replaced regularly particularly if the monofilaments are bent or are developing a memory (hard
to assess). As these are taken off shelf and are multi use there usage is open to challenge as not having been
replaced frequently enough to ensure correct calibration.

Dr Paul Chadwick
Principal Podiatrist

there is a paper written by Young in the diabetic foot journal (the power 0f10? ) this gives accurate advice
on use and when to discard ie. Usually a personal tool

Mr Allister Campbell
Deputy Podiatry Services Manager

Monofilaments are replaced after every 100 patients but are also rested for a minimum of 1 day after every
10 patients

Dr Umesh Dashora

Consultant Endocinology and
Diabetes

Advice to use not more than 10 patients/clinic. And should left on shelf to recover for 24 hrs.
Usually shared in clinic and kept on shelf only.

Dr John Winer
Consultant Neurologist

| have a filament but | never use it!
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Dr Frances Game They usually live in the clinic environment and are shared. They are only carried in pockets as they are
Consultant Diabetologist small and tend to disappear.

The filaments should be rested every 100 applications (10patients 10 sites per patient = 1 day) for 24 hours

and depending on the type of monofilament may need replacing every few weeks (see Booth and Young, D
Care 2000 Diabetes Care 23:984-988)
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External Assessment Centre report

The purpose of the External Assessment Centre (EAC) report is to review and
critically evaluate the sponsor’s clinical and economic evidence and may

include additional analysis of the submitted evidence or new clinical and/or
economic evidence.
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1 Summary

Scope of the sponsor’s submission

The sponsor’s submission matched the scope of the decision problem in the
domains of population (people with diabetes being assessed for diabetic peripheral
neuropathy [DPN]); intervention (VibraTip); comparators (10g monofilament, 128 Hz
tuning fork, biothesiometer); cost analysis, and subgroups (people undergoing
routine assessment in primary care and people undergoing specialised assessment
in secondary care).

The sponsor’s submission did not fully address the scope in terms of outcomes, with
only ‘Sensitivity and specificity in assessment of vibration perception’ and ‘Accuracy
of risk assessment in ulcer formation’ being reported in the clinical evidence
submission, and ‘Ulcer formation and amputation’ being reported in the economic
submission (although this was not supported by clinical evidence). The principal
reason for this was that the identified studies did not report on the outcomes that
were described in the scope.

Summary of clinical evidence submitted by the sponsor

The sponsor did not provide information on a literature search that could be
replicated by the EAC. The sponsor provided the EAC with a total of 9 studies for
consideration (1-9), one of which they claimed was out of scope (4) and three of
which were unpublished at the time of writing the EAC assessment report (5, 7, 8).

The sponsor provided an adequate description of the characteristics of the studies,
but did not critically appraise them appropriately. The sponsor reported the results
from the studies as they appeared in the manuscripts. However, the sponsor did not
attempt to appraise the author’s conclusions or place the results in the context of the
decision problem.

Summary critique of clinical evidence submitted by the sponsor

The EAC performed a literature search and identified 2 additional studies that were
directly relevant to VibraTip. However, these were excluded on the grounds that one
was a commentary that did not have primary efficacy data (10), and one was a
conference abstract that reported on the same patients of a full study published at a
later date (11). The EAC also excluded 3 studies identified by the sponsor. Two of
these were technical papers by Horsfield and Levy (2012 and 2014) (4, 5). Whilst
these were not directly relevant to the scope as they were not performed in human
subjects, they did provide useful information pertaining to the decision problem. The
other study was a randomised controlled trial. This was excluded as it did not match
the scope in the population domain (7).
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The six remaining studies were all cross-sectional diagnostic accuracy studies and
were all considered to be relevant to the scope. These were the studies by Levy
(2010) (6), Bowling et al. (2012) (1), Bracewell et al. (2012) (2), Urbancic-Rovan et
al. (2012) (9), Garbas et al. (2013) (3) and Nizar et al. (2014) (8). The EAC critically
appraised these studies using QUADAS-2 methodology. In terms of internal validity
all the studies showed bias in the domain of patient selection because of evidence of
selection bias and/or poor recruitment policy. All the studies had a high risk of bias in
the index test domain, and all but one study (2) had an additional high risk of bias in
the reference test domain. All the studies had a low risk of bias in the flow and timing
domain where the reporting was adequate. In terms of applicability (external validity
or generalisability), it was generally uncertain how applicable the populations were to
the decision problem. The index test was compromised in all but one study (1), and
the reference standard was only appropriate in one study (2).

The biggest limitation with 3 of the studies was the lack of a reference standard (3, 6,
9). Although the EAC fully appraised the results from these studies (which were all
poorly reported), without the reference standard it was not possible to calculate true
diagnostic accuracy. The study by Bowling et al. (2012) (1) was performed in a
population who had had DPN pre-diagnosed, and reported on the target condition of
‘at risk’ feet. This study was considered to be of limited value because use of
VibraTip or its comparators is not routinely used to detect DPN in this very high risk
population. The study by Nizar et al. (2014) (8) used a modified reference standard,
that of a neurothesiometer set to 20 V rather than the usual threshold of 25 V. This
difference in vibration perception threshold is clinically significant, and for this
reason, this study was judged not to be generalisable to the decision problem.

The study by Bracewell et al. (2012) was judged to be of reasonable quality and
most relevant to the decision problem (2). This was because it recruited from the
most appropriate population (diabetic patients), used an appropriate reference
standard (neurothesiometer set at 25 V), and compared the diagnostic performance
of VibraTip with the 10g monofilament and the 128 Hz (comparators specified in the
scope). However, the study used ROC analysis to optimise the protocol for each
device, and the results may not be generalisable to usual clinical practice.
Additionally, although this was the second largest study identified on VibraTip (n =
141), it was likely to have been underpowered and prone to type 2 error.

The results of this study indicated that (relative to the neurothesiometer), VibraTip
had a sensitivity of 0.79 (95% CI 0.69 to 0.90) and specificity of 0.82 (95% CI 0.74 to
0.90); 10g monofilament had a sensitivity of 0.84 (95% CI 0.75 to 0.94) and
specificity of 0.83 (95% CI 0.75 to 0.91); and the 128 Hz tuning fork had a sensitivity
of 0.69 (95% CI1 0.57 to 0.81) and specificity of 0.90 (0.84 to 0.97). Thus the 10g
monofilament was slightly superior to VibraTip in terms of both sensitivity and
specificity, and the 128 Hz tuning fork had poorer sensitivity but superior specificity.
Although it was not possible to perform hypothesis testing because of the way the
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data was reported, it is unlikely that there was a statistically significant difference
between the three devices used in this study.

Summary of economic evidence submitted by the sponsor

The sponsor did not provide a replicable literature search for economic studies
concerning VibraTip, and did not provide the EAC with any published studies on the
device. The sponsor provided the EAC with a de hovo economic model written and
executed in Microsoft Excel. The basis of the model was that of a decision tree
covering a three year time horizon with a starting population of people with diabetes
in the UK (estimated at 2.9 million). The model had two arms, which consisted of a
current practice arm (10g monofilament or 128 Hz tuning fork) and an intervention
arm, where patients were tested with VibraTip or retained practice (10g
monofilament or 128 Hz tuning fork). The decision tree simulated patients on a
pathway where they had chances of becoming high risk for ulceration, developing
ulceration, having continued ulceration, or requiring amputation. Each stage in the
model was associated with a transition probability, the number of patients in that
state, and the cost of being in that state (device costs and management costs).

In the base case analysis, the sponsor assumed the uptake of VibraTip would be
40%. In addition the sponsors performed deterministic sensitivity analysis where the
adoption uptake of VibraTip was assumed to be 20% or 100%, and this was
combined with a second sensitivity analysis, whereby an assumption was made that
the introduction of VibraTip was associated with a 1% reduction in ulcer formation.

The sponsors reported that in the base case, the introduction of VibraTip would lead
to overall cost savings to the NHS of approximately £50,000 compared with the 10g
monofilament and £40,000 compared with the 128 Hz tuning fork. From sensitivity
analysis, the sponsor reported that increased adoption of VibraTip would lead to
proportionate savings, as would be expected. It was calculated that if the use of
VibraTip led to a 1% reduction in ulcer formation, then VibraTip would lead to
savings of £6,430,000 compared with the 10g monofilament and £6,350,000
compared with the 128 Hz tuning fork, at the level of 40% adoption.

Summary critique of economic evidence submitted by the sponsor

The EAC performed a literature search for economic studies on VibraTip but did not
identify any. The EAC critiqued the sponsor’s economic model and accompanying
narrative. The model as it was presented to the EAC was not complete; for instance
it did not have executable data for the 128 Hz tuning fork scenario. This, as well as
other inconsistencies in the model’s structure and populated parameters, made it
difficult to replicate the sponsor’s results, as reported in the narrative.
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The EAC considered that a fundamental weakness of the model was that there was
no diagnostic input into it, despite VibraTip being a diagnostic device. In the base
case, this made the model a de facto cost minimisation study, with only the costs
associated with device use per-examination contributing to the overall costs.
Because of this, the overall cost savings reported by the sponsor were very low
compared with the overall burden of the condition (calculated as £1,467,860,000 for
VibraTip in the model).

The EAC considered the first sensitivity analysis, whereby the sponsor adjusted the
adoption uptake of VibraTip which caused a corresponding change in cost savings in
a linear manner, was uninformative. The EAC considered that the assumption made
in the second sensitivity analysis, that use of VibraTip would lead to a 1% reduction
in ulcer formation, had no evidence to support it, thus did not inform the decision
problem.

The EAC also did not agree with the per-examination costs the sponsor had
assumed for VibraTip and its comparators. The sponsor had calculated that VibraTip
would cost 0.2 pence per-examination use, the 10g monofilament would cost 1.0
pence, and the tuning fork would cost 0.8 pence. Using technical papers on the
useful life of VibraTip (4) and the durability of the Bailey’s 10g monofilament (12), the
EAC estimated the most likely cost per-examination using Vibratip would be between
4.0 pence and 10.0 pence. The corresponding figure for the 10g monofilament would
be between 3.04 and 7.6 pence, with these ranges overlapping. The EAC could not
estimate the per-examination cost for the 128 Hz tuning fork using this methodology
because it has an indefinite useful life.

The EAC concluded that the economic case for VibraTip had not been made.

External Assessment Centre commentary on the robustness of evidence

submitted by the sponsor

The EAC considered that the clinical evidence to support the use VibraTip for the
detection of DPN was limited to 6 cross-sectional diagnostic accuracy studies (1-3,
6, 8, 9), with only 1 of these studies (2) being directly applicable to the decision
problem. These studies did not address most of the outcomes described in the
scope, and furthermore did not inform the de novo economic model. Therefore, the
EAC considered the evidence submitted by the sponsor was not robust.

Summary of any additional work carried out by the External Assessment
Centre

The EAC carried out the following additional work:

e Critical appraisal of the technical papers submitted by the sponsor (4, 5).
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e Recalculation of the per-examination costs of VibraTip and the 10g
monofilament.
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Abbreviations

AUC Area under the curve

CASP Critical Appraisal Skills Programme

CG Clinical guideline

DPN Diabetic peripheral neuropathy

EAC External Assessment Centre

EQ-5D Euroquol 5 dimensions

FN False negative

FP False positive

NDS Neuropathy disability score

NICE National Institute for Health and Care
Excellence

NLR Negative likelihood ratio

NPV Negative predictive value

PICO Population, Intervention, Comparator,
Outcomes

PLR Positive likelihood ratio

PPV Positive predictive value

PRISMA Preferred Reporting Items for Systematic
reviews and Meta-Analyses

QALY Quality-adjusted life-year

QoF Quality outcomes framework

QoL Quality of life

QUADAS Quality Assessment of Diagnostic
Accuracy Studies

RCT Randomised controlled trial

ROC Receiver operator curve

TN True negative

TP True positive

VPT Vibration perception threshold
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2 Background

Throughout this report, the EAC makes reference to specific sections within the
sponsor’s submission as: (submission, section X.X).

2.1 Overview and critique of sponsor’s description of clinical context
2.1.1 Critique of sponsor’s description of the background condition

The sponsor provided a brief background description of diabetes and diabetic
peripheral neuropathy (DPN). The EAC considered that the conditions described and
facts reported were accurate. The EAC has provided a more comprehensive
description in the following section.

2.1.2 EAC’s overview of the conditions and technology

Diabetes Mellitus

Diabetes Mellitus is a chronic condition that affects around 3.19 million people within
the United Kingdom (13). It is a complex metabolic disorder that affects a person’s
ability to metabolise glucose. There are two main types of diabetes mellitus. Type 1
diabetes is caused by a body’s failure to produce insulin and accounts for about one
tenth of all cases (14). Type 2 diabetes is caused by the body becoming resistant to
insulin and resulting in the hormone working insufficiently. This accounts for about
nine tenths of all cases, and is frequently linked with being overweight. Both forms of
diabetes have the potential to cause serious complications if left untreated, including
heart disease, stroke, blindness and nerve damage (15).

Diabetic Peripheral Neuropathy

Peripheral neuropathy is one of the most common complications of diabetes,
affecting between 20 to 40% of people with the condition. About 2.5% (61,000
people with diabetes) are estimated to have a foot ulcer at any given time (16). It is
responsible for a substantial increase in mortality and morbidity as well as
deterioration in quality of life (QoL). Diabetic peripheral neuropathy (DPN) is
characterised by damage to or degeneration of peripheral nerves of the extremities
including the sensory, motor and autonomic nerves. Patients with DPN typically have
one or more of the following symptoms: numbness, tingling, pain or weakness. The
symptoms typically begin in the feet and spread proximally in a length dependent
manner, with deterioration of sensory symptoms more prominent than loss of motor
function (17).

If left untreated, DPN can cause further serious complications. The main risk is
numbness, as minor injuries may go unnoticed and may then develop ulceration and
secondary infection. In the worst cases, lower-extremity amputation may be required.
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Approximately 5% of people with diabetes may develop a foot ulcer in any year, and
amputation rates are around 0.5% per year (18). There is now evidence that
improved glycaemic control can prevent the appearance and worsening of
polyneuropathy in patients with insulin-dependent diabetes mellitus (19). However, to
be as effective as possible, it should be instituted at an early stage, since the late
stages of DPN are poorly reversible or irreversible (20).

Small- and large-fibre neuropathy

Peripheral Neuropathy may be either sensory or motor, and involve large fibres,
small fibres, or both. Most patients with DPN have a combination of both large and
small nerve fibre involvement (21). Large fibre neuropathies affect myelinated nerve
fibres which have a large diameter and high conduction velocity. Collectively, these
fibres carry sensory information related to muscle sense, touch, vibration,
kinesthesia, pain and cold temperature. Large fibre neuropathies are more common
in older adults, typically with type 2 diabetes. Signs and symptoms of neuropathy
include reduced vibration (often the first objective evidence of neuropathy) and
positional sense; weakness; muscle wasting; and depressed tendon reflexes (21). In
comparison, small fibre neuropathies affect unmyelinated nerve fibres which have a
small diameter and consequently have a low conduction velocity. These fibres carry
sensory information relating to nociception, temperature, touch, pressure and itch.
Small nerve fibre dysfunction usually occurs early and is more common in younger
adults, typically with type 1 diabetes (21). It manifests first in the lower limbs with
symptoms of pain and hyperalgesia, followed by a loss of thermal sensitivity and
reduced light-touch and pin prick sensation (22).

Pathogenesis and vibration perception

The pathogenesis of DPN appears to be related to both vascular and nonvascular
metabolic mechanisms. Hyperglycaemia causes accumulation and saturation of
sugar in nerve fibres causing axonal thickening, structural damage, and impaired
nerve conduction with progression to axonal loss. Neuronal microvasculature is also
impaired in the presence of hyperglycaemia, and causes a decreased capillary blood
flow to nerve fibres. Neuronal ischaemia is a well-established characteristic of
peripheral neuropathy and is owing to the progressive nature of this disorder.

The loss of vibration sense in DPN is due to damage to the peripheral nerve
receptors (mechanoreceptors) present in the superficial and deeper layers of skin
and between the layers of muscle and periosteum. Typically, the sense of vibration
results from the sinusoidal oscillation of objects placed against the skin. These
mechanoreceptors in the skin respond to the oscillations by developing action
potentials that are transmitted through their neural afferents, with a pulse code in
which each action potential signals one cycle of a sinusoidal wave. The total number
of sensory nerve fibres activated by a vibrating stimulus determines the intensity of
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vibration; the frequency of firing determines the vibration frequency perceived.
Humans are most responsive to vibration at frequencies of 200-250 Hz. If a patient
is tested with a 250 Hz vibration near sensory threshold, only nerve receptors right
under the contact point in the skin are activated. As the vibratory amplitude is
increased, the more distant nerve receptors under the point of stimulation become
activated (23). The nerve fibre loss and degeneration observed in peripheral
neuropathy primarily affects these nerve fibres first, causing a loss of vibration and
touch sense in the distal hands and feet.

The technology: VibraTip

VibraTip (McCallan Medical) is a device resembling a small key-ring fob that
provides a near-silent vibration of consistent amplitude at a frequency similar to that
of a calibrated tuning fork. It is intended for use when testing a person’s vibration
perception during routine checks for diabetic peripheral neuropathy (DPN) in people
who have type 1 or type 2 diabetes.

The VibraTip probe is applied to the patient’s foot twice: once while non-vibrating
and once while vibrating; the patient is asked to indicate when they feel the vibration.
If the vibration is not detected this may suggest the development of DPN and further
investigation can be initiated. VibraTip is intended as an alternative or replacement
to the devices that are currently used in NHS clinical practice for testing foot sensory
function such as the 10g monofilament (light touch/pressure sensation) and the
calibrated tuning fork or biothesiometer (vibratory sensation). The device is hoped to
provide a consistent application compared with the variable vibration and cold touch
of the tuning fork and to offer continuous operation over the battery life compared
with the 10g monofilament, which needs resting for 24 hours after every 10 full
patient foot examinations (24).

2.1.2. Overview of relevant clinical guidelines

The sponsor correctly identified two clinical guidelines as being highly relevant to the
decision problem, both published by the National Institute for Health and Care
Excellence (NICE). The most relevant of these guidelines was Type 2 diabetes foot
problems: Prevention and management of foot problems (CG10) which was
published in 2004 (18), and is due to be updated in 2015. The sponsor provided a
brief description of the patient pathways described in this guideline, which the EAC
considered accurately represented its content and was a satisfactory description of
optimal clinical practice in the population of interest (people with diabetes undergoing
foot assessment). Details of the CG10 patient pathway as interpreted by the EAC
are reported in section 2.1.3.

The sponsor also identified NICE CG15, Type 1 diabetes: diagnosis and
management of type 1 diabetes in children, young people and adults (2004) (25), but

did not elaborate further on it. Type 1 diabetes usually arises in childhood and is
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always insulin dependent, and it is also a significant cause of DPN. The following
recommendations are made in CG15 that are relevant to the assessment of
VibraTip:

1.3.5.3 Children and young people with type 1 diabetes should be offered:
annual foot care reviews.

1.11.3.4 Use of a 10g monofilament plus non-traumatic pin prick is advised for
detection of impairment of sensory nerve function sufficient to significantly
raise risk of foot ulceration.

Thus in contrast to the recommendations given in CG10, the recommendations in
CG15 do not specify the testing of vibratory sensation, for which VibraTip would be
anticipated to replace existing methods such as tuning forks.

The sponsor did not discuss other guidelines or policies that might be relevant to the
decision problem. The EAC has noted that there are several other guidelines and
technology assessments that have been published by NICE which might directly or
indirectly relate to the management of diabetic feet ‘downstream’ of detection of
DPN, for instance improved glycaemic management. In addition, the Scottish
Intercollegiate Guidelines Network (SIGN) has published Management of diabetes: a
national clinical guideline (2010); which covers the management of both type 1 and
type 2 diabetes (26), and in its foot care assessment and management
recommendations is largely concordant with NICE CG10.

Finally, the sponsor did identify that assessment and care of diabetic feet forms an
important element of the Quality and Outcomes Framework (QoF) for the General
Medical Services contract (13). Specifically relevant to VibraTip is the following
Diabetes Mellitus indicator:

DMO012. ‘The percentage of patients with diabetes, on the register, with a
record of a foot examination and risk classification: 1) low risk (normal
sensation, palpable pulses), 2) increased risk (neuropathy or absent pulses),
3) high risk (neuropathy or absent pulses plus deformity or skin changes in
previous ulcer) or 4) ulcerated foot within the preceding 12 months’. [score 4
points, target 50-90%].

In the rationale for this indicator, the authors state that foot inspection and
assessment should include ‘identifying the presence of sensory neuropathy (loss of
ability to feel a monofilament, vibration or sharp touch)’.

This QoF indicator is relevant to the assessment of VibraTip for two reasons. Firstly,
it provides a clear incentive for primary healthcare providers to perform annual foot
assessments on the patients in their practice registered with diabetes mellitus.
Secondly, the method of detecting loss of vibrational sense is not specified, meaning
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VibraTip could be used as part of the assessment to satisfy this indicator. This has
previously been raised as a potential bar to the introduction of VibraTip (10), but this
concern appears to be unjustified.

2.1.3. EAC’s interpretation of clinical care pathway

The population described in the scope of the decision problem, people (adults and
children) with type 1 or 2 diabetes undergoing routine foot-care checks by healthcare
workers in primary and secondary care settings, is fully covered by the NICE clinical
guideline 10 Type 2 diabetes foot problems: Prevention and management of foot
problems (CG10) (18). The patient pathways relevant to this guideline has been
summarised as an algorithm in the accompanying Quick Reference Guide to CG10
(27), as well as the NICE pathway, illustrated in Figure 2.1. Although this guideline
and clinical pathway was developed exclusively for people with type 2 diabetes, it
can be reasonably extrapolated to cover people with type 1 diabetes, and some of
the evidence base was derived from people with type 1 diabetes or case mixes of
both. As discussed, the NICE clinical guidelines on Type 1 diabetes: diagnosis and
management of type 1 diabetes in children, young people and adults (CG15) (25)
does not recommend testing for vibratory sensation, and instead recommends the
use of pressure with a monofilament or non-traumatic pin prick. However, NICE
CG10 is largely concordant with guidelines published by SIGN, which covers the
management of both type 1 and type 2 diabetes (26), as well as being consistent
with the QoF indicator DM012, which are also not specific to type 1 or type 2
diabetes (13).

NICE CG10 stipulates that all patients who have been diagnosed with type 2
diabetes mellitus should undergo a full foot examination upon diagnosis and
thereafter as part of an annual review. This annual review will usually be carried out
in primary care at a GP or nurse-led surgery. The main purpose of the foot
examination is to provide a stratified risk assessment for the development of foot
ulcer. There are four elements to the examination recommended by NICE, which
are:

1. Testing of foot sensation [for neuropathy] using 10g monofilament or
vibration [method unspecified].

2. Palpation of foot pulses.
3. Inspection for any foot deformity.
4. Inspection of footwear.

Assessment of risk of foot ulceration is based on the first three elements, and works
on a clinical prediction rule based on the combination of risk factors such that a
person is graded as low current risk if they have normal sensation and palpable
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pulse and no foot deformity. If the person does not have current ulceration and is not
considered to be low risk based on these criteria, NICE recommends referral to a
foot protection team for further assessment (active ulceration requires urgent referral
to multidisciplinary foot care team). Following referral, the patient is reassessed and
graded as:

e Increased risk: neuropathy or absent pulses or other risk factor [such as skin
changes or previous ulceration].

e High risk: neuropathy or absent pulses and deformity or skin changes or
previous ulceration.
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Figure 2.1. NICE patient pathway, Foot care for people with type 2 diabetes
(available online at http://pathways.nice.org.uk/pathways/diabetes).
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e People at low risk are given ongoing foot care education and reviewed
annually.

e People at increased risk require a review for the need for vascular
assessment, an evaluation of footwear, enhanced foot care education, and
more frequent assessments (at 3 to 6 month intervals) by a foot protection
team.

e People at high risk should be reviewed by the foot protection team at 1 to 3
monthly intervals. Assessment should include an inspection of feet; need for
vascular assessment; appropriate provision of foot care education, footwear
and insoles; and skin and nail care.

e People who have active foot ulceration should be urgently referred to a multi-
disciplinary foot care team. Treatment options include assessment for need
for revascularisation; appropriate wound management; total contact casing;
and optimisation of blood glucose levels. When the ulcer is healed, patients
should be managed from then onwards as high risk patients.

2.1.4 NICE’s rationale for clinical pathways described by CG10

The rationale behind the patient care pathway recommendation for assessment of
feet in people with diabetes is given in the full guideline of NICE CG10 (28).

Regarding the need for regular foot examinations to assess the risk of ulcer
formation, NICE made the following evidence statement:

‘Evaluation of skin, soft tissue, musculoskeletal, vascular, and neurological
condition on an annual basis is important for the detection of feet at raised risk
of ulceration’.

This was based on the grade Ib evidence, which is ‘evidence from at least one
randomised controlled trial’. This was the prospective study by Pham et al. (2010)
(29). Regarding the assessment of neuropathy, NICE made three evidence
statements:

e ‘Both vibration perception threshold measurement using a biothesiometer and
sensation threshold measurement using a 10 gram monofilament accurately
predict neuropathic patients at raised risk of ulceration. The 10 gram
monofilament is convenient and easy to use’.

e ‘ldentification of neuropathy based on insensitivity to a 10 gram monofilament
is convenient and appears cost-effective’.
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e ‘Comparisons of different methods of measuring neuropathy reveal no
dominant technique’.

These evidence statements were all classed as grade Ill meaning they were derived
from ‘non-experimental descriptive studies, such as comparative studies, correlation
studies and case-control studies’.

Moving from evidence statements to recommendations, NICE comment ‘No direct
evidence was found to identify the optimal content or frequency of visual inspections
and examinations, but regular surveillance at a minimum frequency of once annually
was held by the guideline development group to be good clinical practice where no
complications have previously been found’. Thus the recommendations for the use of
simple, composite clinical prediction rule to assess risk of ulcer formation and
therefore guide ongoing management was a pragmatic one guided on the expertise
provided by the guideline development group.

2.1.5. Issues relating to current practice

In submission section 3.4, the sponsor reported the following issues regarding the
current clinical practice concerning the assessment of diabetic feet [summarised by
EAC]:

e |If the 10g monofilament is used to test foot sensation, the monofilament is
required to be ‘rested’ for 24 hours following use on 10 patients. This limitation
is considered in the full version of CG10 (28), and is derived from a technical
paper by Booth and Young (2000) (24).

e If vibration perception testing is performed with a 128 Hz tuning fork, there is
considerable potential for user variability to negatively impact on the
reproducibility of the test. The sponsor alludes to the fact that although the
frequency of tuning forks are calibrated (typically to 128 Hz), the amplitude is
dependent on the strength of the initial operator strike, which also rapidly
decays. An additional problem raised by the sponsor was that the patient may
be subject to cueing due to audible sound and temperature. The variability in
tuning fork amplitude was described in an unpublished paper provided by the
sponsor (5).

The EAC accepts that these are genuine issues with the methods currently
recommended by CG10 to test for foot sensation, which are the two most commonly
used comparators of the current assessment. However, the extent to which these
practical issues impact on the clinical effectiveness of these devices is unclear.
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2.1.6. Potential changes to pathway introduced by VibraTip

The sponsor stated that ‘the adoption of VibraTip would not require existing
pathways of care, as outlined in 3.3 above [brief description of clinical pathway], to
be changed’. The sponsor continued to state that ‘no changes [would be] required’
with the introduction of VibraTip in terms of service organisation (section 3.6);
introduction of additional tests or investigations (section 3.7); or additional facilities
technologies and infrastructure (section 3.8). The sponsor states in section 3.9 that
the introduction of VibraTip could lead to disinvestment in 10g monofilaments after
their useful life had expired. Investment in tuning forks could be reduced but they
would still be required for specialised neurological examination, auditory
investigations, and fracture identification.

The EAC notes that, if introduced into clinical practice, VibraTip would probably
directly replace either the 10g monofilament or the test for vibrational sense, which in
clinical practice would usually be the 128 Hz tuning fork (or possibly a
neurothesiometer or biothesiometer in specialised clinic). In CG10, NICE do not
specify a preference for either method, although they note the convenience and ease
of use of the 10g monofilament. The EAC has also noted during discussion with the
sponsor the possibility that VibraTip could be used in conjunction with the 10g
monofilament, to increase the diagnostic accuracy of the sensation testing. This
possibility is also discussed in the Question and Answer (Q&A) section of the
sponsor’s website (www.vibratip.com), where it is stated ‘As it takes only a few
seconds, perhaps it would be worth adding VibraTip™ use to your current
monofilament protocol to see how the results compare?’. If this practice was
undertaken then VibraTip would represent an additional action (and cost) to the
current care pathway.

2.2 Overview of sponsor’s description of ongoing studies

The sponsor stated that VibraTip was a winner in the ‘Smart Solutions for Healthcare
competition’ run by TrusTECH (the North West NHS Innovation Hub), and this
secured a prize that procured funding for an ongoing study (30). This trial is listed on
Clinicaltrials.gov (identifier number NCT01878682) and was also identified by the
EAC literature search (section 3.3). However, when accessed on 12" March 2014,
the trial was listed as ‘not yet open for participant recruitment’ and results are
therefore not available for this assessment.

In its submission, the sponsor also stated there was a study expected from the
Diabetes Research Unit at Le Pitie Salpetriere Hospital in Paris, although the design
and publication intention for this study is not yet known, hence it is not anticipated
that this study will inform the assessment.

The EAC did not identify any other studies currently being undertaken or planned

from its literature search (see section 3.3).
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2.3 Critique of sponsor’s definition of the decision problem

In its submission, the sponsor did not expand on the nature of the decision problem
compared with the final scope provided by NICE. No deviation from the scope was
described by the sponsor (submission, Table A1). The EAC’s interpretation of the
key aspects of the decision problem is described in the following sections.

2.3.1. Population

The population described in the scope was ‘People (adults and children) with type 1
or 2 diabetes undergoing routine foot-care checks by healthcare workers in primary
and secondary care settings’.

The EAC can confirm that, in general, the population described in the scope
matched the populations that were recruited in the diagnostic accuracy studies
relevant to VibraTip identified by the sponsor. However, diabetes is a common
disorder affecting a large, heterogeneous population, who have a varying underlying
prevalence of DPN which, for instance, increases with age (31). Therefore caution is
required when extrapolating results of these studies to the population described in
the scope, which is broad.

The scope clearly states that the population to be included is those undergoing foot-
care checks by a healthcare professional only (also see section 2.3.6). Therefore
use of the device by a patient on themselves, or for any other purpose, is out of
scope.

The population described in the sponsor’'s de novo economic model was people with
diabetes. This matched the scope.

2.3.2. Intervention

The intervention is described in the scope and by the sponsor as simply ‘VibraTip’.
The sponsor has provided the EAC with the relevant CE (Conformité Européenne)
documentation (CE certificate number No. G2130749367024), and the EAC is
assured the product satisfies relevant mandatory regulatory requirements. However,
although the description of the intervention as a physical entity is easily described,
the mode in which VibraTip is used is not necessarily completely straight-forward.

The instructions for use for VibraTip, reported in the manufacturer’s press pack (32)
describe how, with the device held gently between thumb and index finger, VibraTip
should be used to touch the patient’s intact skin twice, each time for about 1 second,
whilst the operator explains that ‘this is touch one’ and ‘this is touch two’ (to minimise
audible cueing). VibraTip should be randomly activated on either the first or second
touch, with the patient asked to confirm which of the two touches was associated
with vibration.

21 of 151
External Assessment Centre report: VibraTip for testing vibration perception in the detection of
diabetic peripheral neuropathy
Date: April 2014





However, the instructions for use do not specify which site of the foot should be
used, whether multiple sites on the foot should be used, whether both feet should be
assessed, and, if so, how many insensate readings would be required for a
provisional diagnosis of DPN to be made. The EAC has found that there is
considerable uncertainty and clinical variation in practice surrounding the use of
sensation testing to diagnose DPN, and this may have a material impact on the
generalisability of the submitted clinical studies (see section 3). For instance,
although not specified in NICE CG10, there are various guidelines that recommend
testing of specific sites of the foot to detect DPN. An example is the Foot Risk
Awareness and Management Education (FRAME) project, where it is recommended
that five sites (plantar aspect of 1st hallux, 2nd, 3rd and 5th metatarsophalangeal
joints and plantar aspects of both heels) are tested (33). However, this is just one
example, and feedback from clinical experts suggests it is not universally adopted,
with other methods also being used, such as those recommended by the
International Working Group for Diabetic Foot (IWGDF) (2012) (34) and the
American Diabetes Association (2014) (35). This issue is being investigated in the
update of CG10 due in 2015 (2).

The sponsor has confirmed with the EAC that VibraTip should be used as a direct
replacement for the tuning fork or 10g monofilament, in such a way that it matches
the use of its comparators. For instance, if an individual clinician’s practice was to
use the 10g monofilament on five sites of a foot, then, if introduced, VibraTip should
be used on these same five sites too. However, whilst this clarifies the intended use
of VibraTip as a direct replacement intervention, it does not clarify the uncertainty
surrounding the diagnostic accuracy of differing approaches to physical examination.

Another complication that arises is when consideration of the purpose of the
intervention is taken into account, from a procedural viewpoint, detection of sensory
loss and thus diagnosis of DPN is not undertaken as an end in itself, but as part of a
larger diagnostic pathway to assess for the risk of foot ulceration. According to the
clinical algorithm reported in CG10 (18), if a patient is diagnosed with neuropathy,
then they will at the very least be categorised as being at increased risk of ulcer
formation, and require referral to a foot protection team. However, if a person has an
absent pulse, they can also be categorised as being at increased or high risk of ulcer
formation, even if neuropathy is absent. The EAC does not have data on the relative
proportions of these discrete signs that are found to inform ulcer risk stratification (for
instance the relative prevalence of DPN, absent pulse, and other risk factors),
although it has been estimated in the past that around 50% of people presenting at
dedicated diabetic foot clinics have neuropathic feet (36). Thus, if VibraTip was
found to have greater sensitivity and/or specificity than its comparators for the
detection of neuropathy, it may be possible to infer this would lead to more accurate
risk stratification, but it would not be possible to accurately quantify this, as the
proportional input of other risk factors would remain unknown.
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2.3.3. Comparator(s)

Three comparators are listed in the scope which are listed as ‘a 10g monofilament, a
calibrated tuning fork, [a] biothesiometer’. The EAC has assumed that the
neurothesiometer, which has very similar functional capabilities to a biothesiometer,
is also within scope.

The comparators described in the scope in general correctly match those that were
investigated in the diagnostic accuracy studies supplied by the sponsor to assess the
efficacy of VibraTip. Other comparators that have been investigated in these studies
include the Ipswich touch test, NeuroTip, Tip Therm and Neuropad.

The EAC understands from the documented correspondence from the clinical
experts that, in practice, the 10g monofilament and 128 Hz tuning fork are most likely
to be used, with the former predominating in assessment of DPN in primary care.
Biothesiometers are likely to be restricted to specialist practice where the patient is
either at very high risk of DPN or is being assessed for the severity of extent of
sensation loss. In the diagnostic accuracy studies submitted, biothesiometers or
neurothesiometers were generally considered to be the reference standard (gold
standard) for the detection of DPN.

There was sometimes considerable uncertainty regarding the nature of the
comparators used in the diagnostic accuracy studies of VibraTip. Often, this related
to matters of technique (as described in section 2.3.2.), concerning the number of
sites the device should be used on (and number of insensate sites required for
detection of DPN). At other times, the physical nature of the comparator was unclear,
usually because of poor reporting quality (e.g. frequency of tuning fork not stated).

Further details of the comparators are given in the sections below.
10g Monofilament

Monofilaments, otherwise known as Semmes-Weinstein monofilaments, are nylon
filaments that are constructed to buckle when a specified force is applied. They
essentially assess the threshold of sensation for light touch or light pressure in a
semi-quantitative manner. The loss of the ability to detect 10g of pressure at one or
more anatomic sites on the plantar surface of the foot has been associated with loss
of large-fibre nerve function.

Although monofilaments are calibrated to provide a specified force, inherent errors
may be introduced during the measurement causing varying pressure and
misdiagnosis. The approximated pressure varies in real-world conditions, such as
the angle of the filament with the skin, the existence of any tip slip artefacts, ambient
versus skin temperature, and humidity. With repetitive use, the stiffness and bending
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properties of the monofilament are altered and clinicians are recommended to rest or
change the monofilament after a certain period of use (37).

An Australian Health Technology Assessment (HTA) identified two studies which
investigated the diagnostic accuracy of the device (38). Both these studies found that
the 10g monofilament had a relatively high sensitivity (83% and 91%) but a low
specificity (51% and 34%), meaning that it would be more suitable as a diagnostic
device, but not a screening device (due to the potential for false positive results).

Systematic reviews have been published concerning the diagnostic accuracy (for
DPN) (39, 40) and prognostic capabilities of the 10g monofilament (for the prediction
of ulceration and amputation) (41). A common conclusion from the authors of these
reviews is that the 10g monofilament (or indeed other forms of physical examination,
including vibratory perception) alone is not adequate to screen for or diagnose DPN
or assess for the risk of foot ulceration alone, and that other methods should be used
in combination. This was also the conclusion of CG10 (18) and will be further
considered in the update of this guideline.

128 Hz Tuning fork

The calibrated tuning fork is currently used in clinical practice and provides an easy
and inexpensive test of vibratory sensation. Two types of calibrated tuning forks
exist, the conventional calibrated tuning fork and the Reidel Seiffer calibrated tuning
fork. The conventional calibrated tuning fork is a non-graduated instrument that
measures the presence or absence of vibration, but does not quantitatively provide
the degree of dysfunction of vibration sense. The Reidel Seiffer calibrated tuning
fork, however, is a graduated tuning fork which is able to semi-quantitatively assess
vibration sense.

Vibratory sensation should be examined over the tip of the great toe bilaterally by
asking the patient to respond “yes” or “no” when asked whether they can feel a
vibration. An abnormal response is typically defined as when the patient loses
vibratory sensation and the examiner still perceives it while holding the fork. As with
the 10g monofilament, there is no consensus amongst experts on which anatomical
sites the tuning fork should be used on.

In general, the existing evidence to support the diagnostic accuracy of the tuning fork
for the detection of DPN is lacking, in terms of both quality and quantity, which is
often the case for older more established technologies. An Australian HTA examined
the evidence for the diagnostic performance (for DPN) and predictive performance
(for foot ulceration and amputation) of the 128 Hz tuning fork (38). The authors
concluded, from three ‘average’ quality studies, that there was moderate evidence
for the tuning fork in detecting DPN, and there was substantial evidence for the
device being a good predictor of foot ulceration, but not amputation. One study
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identified by the HTA found that the predictive value of the tuning fork for foot
ulceration was dependent on the vibration perception threshold (VPT) of the patient,
with the device being sensitive at detecting DPN if the patient was insensate at 225
V using a biothesiometer (42).

A systematic review (search date January 1966 to November 2009) identified only
one study that fitted the inclusion criteria (use of nerve conduction studies as
reference standard) (40). This was a prospective longitudinal study which assessed
various patient characteristics for risk of ulceration. However, the sensitivity and
specificity of the 128 Hz tuning fork were not stated in this study.

Biothesiometer / Neurothesiometer

The biothesiometer is an electrically-powered device that allows an examiner to raise
the amplitude of vibration of a vibrating tip that oscillates at a constant frequency,
typically 120 Hz. The neurothesiometer is a newer device than the biothesiometer,
and has a self-contained battery allowing for greater portability, making it more
suitable for diabetes screening programmes. The neurothesiometer has now
effectively replaced the biothesiometer in clinical practice.

With the vibrating tip placed against the skin of a patient, the examiner adjusts the
voltage dial to increase the amplitude of the vibration until the patient feels and
reports the vibration. The vibration perception threshold recorded is the voltage
(measured in V) at which the patient was able to identify the stimulation. The major
limitation with the neurothesiometer and biothesiometer and similar devices such as
the Vibrameter, Vibratron Il and Maxivibrometer is that they produce a mechanical
vibration wave, which progresses and spreads through superficial and deep tissues
around and away from the point of contact between the vibrating tip and skin (37).

2.3.4. Outcomes

The outcomes listed in the scope, and their reporting in the included studies, are
listed in Table 2.1. It can be seen that most of the outcomes listed in the scope were
primarily diagnostic in nature, relating to the diagnostic accuracy of VibraTip and its
comparators or other immediate outcomes related to its use. Two outcomes (ulcer
formation and amputation, and QoL) were related to management events resulting
downstream of the diagnostic pathway. Few of the outcomes specified matched
those of the studies supplied.
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Table 2.1. List of outcomes in the scope and summary of studies reporting these

outcomes.

Outcome

Diagnostic Number of
management
included (see
section 3)

Comment

Sensitivity and specificity in
assessment of vibration
perception and/or light
touch

Sensitivity and specificity in
assessment of grade of
neuropathy

Inter-rater agreement of
assessment of grade of
neuropathy

Accuracy of risk
assessment in ulcer
formation

Ulcer formation and
amputation

Time taken for sensory
testing

Quality of life (QoL)

Device-related adverse
events

Sensitivity and specificity
data had to be inferred or
extrapolated from some
studies, as no reference
standard was used.

Neuropathy usually
regarded as a dichotomous
outcome (i.e. grading not
appropriate).

Intra-rater agreement
assessed in 1 study.

All patients in study had
pre-diagnosed DPN.

Outcome in economic
analysis.

Outcome not used in
submission.

QoL related to home use of
device by patient, so this
paper out of scope.

Not relevant for this device.
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2.3.5. Cost analysis

The economic analysis provided by the sponsor, including the de novo model,
matched that of the scope in all domains (see section 4). For the economic analysis,
only the 10g monofilament and 128 Hz tuning forks were considered as comparators
(in line with the scope), which the EAC considered was the correct approach. This
was because the neurothesiometer (or biothesiometer), which can be used to test for
vibration perception threshold (VPT), is used in specialist settings only, and would
not be replaced by VibraTip or any other screening devices. In the submission, the
sponsor gave details regarding the cost of the neurothesiometer, but did not include
its use in the model.

2.3.6. Subgroups

Two subgroups were reported in the scope, which were ‘People with diabetes having
routine annual checks in a primary care setting; [and] people with diabetes having
more frequent checks in a secondary care setting’. These subgroups represented
patients at different stages on the care pathway rather than clinically distinct cohorts.
However, the description of these subgroups suggests the cohorts would have the
characteristics described in Table 2.2.

Table 2.2. Probable characteristics of subgroups described in the scope.

Cohort Most likely Relative Risk of ulcer
comparator in prevalence of formation
practice DPN

Annual checks 10g monofilament  Low Low

primary care

Frequent checks 10g monofilament  High, or already Increased

secondary care diagnosed
128 Hz tuning fork High

2.3.7. Special considerations, including issues related to equality

The scope states ‘Diabetic neuropathy is more common with increasing age and
males may develop DPN earlier than females, but neuropathic pain causes more
morbidity in females than in males. More secondary complications from diabetic
neuropathy have been shown to occur in people of Hispanic or African American
family origin. People with diabetes are considered as disabled under the Equality Act
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2010’. No people with a protected disadvantage were considered to be
disproportionately disadvantaged by this device.

The sponsor repeated the equality considerations included in the scope. The EAC is
not aware of any other considerations that should be taken into account.
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3 Clinical evidence
3.1 Critique of the sponsor’s search strategy
3.1.1. Description of sponsor’s search strategy

The sponsor provided very little information on the methods used to identify
studies.

The description of the search for published studies is given as follows:

‘Internet search facilities and specialised medical databases are the
principal means by which information is gathered. Occasionally, an
investigator will advise of planned publication of a study’.

The description of the search for unpublished studies is given as follows:

‘All sales (or requests for free samples) to research or specialist
diabetic foot centres are noted and personally followed up.
Proceedings for specialised conferences are screened for potential
poster presentations that may in turn lead to study publications’.

No further details are given in section 7.1 or section 10, appendix 1.

3.1.2. Critique of the Sponsor’s Search Strategy

The sponsor indicated that a search had been carried out for both published
and unpublished studies. These searches were not clearly reported and the
description given does not enable methods to be reproduced.

Insufficient information was provided to enable critique of the sponsor’s
search for published studies. The description of the search was minimal -
search sources were not clearly described and details of search terms used
were not provided.

The range of sources searched and search approaches used to identify
unpublished literature were not stated. There was no indication that other
relevant approaches were used, for example contacting topic experts or
searching trial registries. Insufficient detail was provided to enable
assessment of the choice of conferences, or the search terms used to screen
for poster presentations.

3.1.3. EAC’s literature search

The EAC conducted a search designed to retrieve primary literature on the
use of VibraTip to detect diabetic peripheral neuropathy in people with type 1
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or 2 diabetes, to identify the studies included by the sponsor and identify any
evidence the sponsor may have missed.

Searches were limited to results published from 2007 because it is
documented that the inventor of VibraTip, Professor Andy Levy, had his initial
inspiration for the device in late 2006 (43). Searches were restricted to
English language studies only. Translating foreign language studies was not
possible within project resources. Animal studies were also excluded.

The selection of sources searched by the EAC included those recommended
as the minimum within the NICE Sponsor submission template. In addition,
the EAC searched three trial registers and the most relevant conferences and
websites.

The strategy used in Ovid MEDLINE and MEDLINE is reported in Figure 3.1.
Full details of all the search strategies used by the EAC search are provided
in Appendix 1. The searches retrieved 1034 records in total. Following
deduplication, 735 records were screened for relevance.

Figure 3.1. EAC search strategy for Ovid MEDLINE and MEDLINE In-
Process.

1 exp Diabetes Mellitus/307249

2 diabet$.ti,ab,kfjw. 427229

3 (dpn or iddm or dm1 or mody or dm2 or niddm or iidm or dm).ti,ab,kf.
42824

4 or/1-3 488471

5 Vibration/ 19511

6 (vibrat$ or vibrotactil$ or vibro-tactil$).ti,ab,kf. 47725

7 or/5-6 53175

8 4 and 7 983

9 (vibratip$ or vibra tip$).ti,ab,kf. 2

10 8or9 983

11 exp animals/ not humans/ 3898900

12 10 not 11 968

13 limit 12 to (english language and yr="2007 -Current") 289
14 remove duplicates from 13 288

Key to Ovid symbols and commands:

$ truncation symbol

ti,ab,kf,jw searches are restricted to the Title, Abstract, Keyword Heading
Word and Journal Word fields

/ searches are restricted to the subject heading field

exp the subject heading is exploded

or/1-3 combine sets 1 to 3 using OR
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3.2 Critique of the sponsor’s study selection

The sponsor did not stipulate specific inclusion and exclusion criteria for the
selection of studies. Instead, in sections 7.2.2 and sections 7.2.4, the sponsor
stated ‘Due to the very limited number of studies involving this device, we
believe it is appropriate to include all available information’. The sponsor did
not complete Table B1 (Selection criteria used for published studies) or Table
B2. The sponsor did not follow the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) methodology to report on the
studies identified and justify any inclusions and exclusions (44).

The EAC considered that, due to the paucity of available evidence, it was
reasonable for the sponsor to maximise sensitivity by initially including all
studies that referred to the intervention, VibraTip, and consider their relevance
to the decision problem at a later stage. However, the rationale for this
approach, together with explanatory text or tables explaining the PICO
analysis (Population, Intervention, Comparator, Outcomes) should have been
better described.

3.3 Included and excluded studies
3.3.1. Sponsor’s included and excluded studies

The sponsor provided a list of nine studies that were considered to be
relevant to the decision problem. These studies were listed numerically from 1
to 9, with the first seven being described as published and studies 8 and 9
being described as unpublished. Key information pertaining to studies 1 to 6 is
reported in submission Table B3 and key information pertaining to the
unpublished studies 8 to 9 is reported in submission Table B4. The sponsor
did not include study 7 in either of these tables because they stated it should
be excluded. This study, by Horsfield and Levy (2013), was a laboratory-
based technical paper that focussed on the battery life and consistency of
output of VibraTip (4). Thus, from the 9 studies identified, the sponsor
included 8 studies which they judged to be directly relevant to the decision
problem.

3.3.2. EAC’s included and excluded studies

From the EAC'’s literature search (section 3.1.4), the EAC filtered retrieved
studies according to the criteria described in Table 3.1. This filtering stage
was carried out in duplicate by two researchers (IW and HC), and aimed to
include all studies published in the previous 7 years that specifically
mentioned VibraTip, or matched a description of this device. Filtering was
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performed first through reading the study title, and then through reading
abstracts where necessary. If the study could not be excluded from
examination of the abstract, the full text article was acquired. The EAC’s
filtering and selection results are illustrated as a PRISMA flowchart in Figure
3.2.

Table 3.1. EAC Inclusion and exclusion criteria for selection of VibraTip
studies.

Criteria for selection of literature using EAC search strategy.

Inclusion criteria

Population People with diabetes being tested for diabetic peripheral
neuropathy (DPN).

Interventions Vibratip

Comparator
Not specified to maximize sensitivity

Outcomes Not specified to maximize sensitivity

Study design Not specified to maximize sensitivity

Language English only

restrictions

Search dates 2007 onwards

Exclusion criteria

Population People being tested for vibration perception for any other
clinical indication than diabetes, DPN screening, and
assessment of risk of ulcer formation.

Interventions Tuning forks; biothesiometers; neurothesiometers; any
pressure / pain perception devices which do not utilize
vibration perception.

Qutcomes None

Study design None

Through independent searching and filtering, the EAC retrieved all the
sponsor’s included studies that were described as published, except for the
study by Nizar et al. (2014) (8), which was ‘in press’ at the time the EAC
performed its literature search (but is now published in the British Journal of
Diabetes & Vascular Disease). The EAC did not identify the unpublished
studies described by the sponsor, but were provided with full papers directly
by the sponsor. The EAC considered that the paper excluded by the sponsor
(Horsfield and Levy 2013) (4), whilst not providing direct comparative clinical
evidence, nonetheless provided useful technical information concerning
VibraTip.
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The EAC’s own literature search and filtering process is described using the
PRISMA framework in Figure 3.2. The EAC identified two papers in this

process that were not identified by the sponsor.

Figure 3.2. PRISMA flow chart illustrating the EAC’s inclusion and exclusion

procedures from literature searching stage.

Records identified through
database searching (n=1034)

|

Records remaining after duplicates
removed (n= 735)

Records excluded on
title/abstract (n=723)

Records selected from title/abstract
(n=12)

l

Papers retrieved (n=12)

\ 4

Papers not available (n=0)

|

Papers identified on VibraTip (n=8)

A 4

Total number of papers
excluded (n=4)

In summary, the EAC identified and retrieved 12 full papers from the literature
searching in total. Of these, 4 were excluded after reading the full paper as
they were not relevant to VibraTip. This left 8 papers identified from the
literature search that were about VibraTip. Three unpublished papers were
supplied to the EAC from the sponsor, making a total of 11 papers where
VibraTip was the principal subject. These papers and studies are reported in

Table 3.2.
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Table 3.2. Identified studies by study type and in scope. Papers considered
not directly relevant to the scope are shaded in grey.

Author (year) Study type In scope?

Levy (2010) (6) Diagnostic accuracy In scope, included.
Bracewell et al. (2011) Diagnostic accuracy Conference abstract of
(12) Bracewell et al. (2012), not

discussed further.

Bowling et al. (2012) (1) Diagnostic accuracy In scope, included.
Bracewell et al. (2012) (2) | Diagnostic accuracy In scope, included.
Baker (2012) (10) Commentary No new primary data, not

discussed further.

Urbancic-Rovan (2012) (9) | Diagnostic accuracy In scope, included.
Garbas et al. (2013) (3) Diagnostic accuracy In scope, included.
Horsfield and Levy (2013) | Technical paper Not in scope, but useful
(4) practical information
Nizar et al. (2014) (8) Diagnostic accuracy ‘In press’.

In scope, included.

Levy and Greenwood Randomised controlled Planned to be published.
(2014) (7) trial

Not in scope
Horsfield and Levy (2014) | Technical paper Planned to be published.
()

Not in scope, but useful
information.
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Studies included by the EAC

In total, six diagnostic accuracy studies were identified with unique patient
data that were considered to be relevant to the scope of the decision problem.
These studies formed the basis of the clinical effectiveness evidence
submission for VibraTip, and were the only studies the EAC considered were
directly relevant to the scope of the decision problem. Four of these studies
were based in the UK (1, 2, 6, 8) and two were based in Slovenia (3, 9).

Studies excluded by the EAC

The EAC excluded 5 of the 11 papers that were retrieved. These were for the
following reasons:

e The study by Bracewell et al. (2011) (11) was a conference abstract
published in Minutes of the 46" General Assembly of the European
Association for the Study of Diabetes, that reported on a diagnostic
accuracy study of VibraTip. Upon retrieval, it was clear this study was
the same as that reported in full by Bracewell et al. (2012) (2),
therefore it was excluded in favour of the fully published study.

e The paper by Baker (2012) (10) was a commentary on two then
recently published diagnostic accuracy studies; that of Bracewell et al.
(2011) (11) and Bowling et al. (2012) (1). As it contained no original
diagnostic data, it was not considered further.

e The studies by Horsfield and Levy (2013) (4) and Horsfield and Levy
(2014, unpublished) (5) were technical papers. These papers did not
fulfil the criteria of the scope in terms of population, comparators, or
outcomes. However, the papers were of relevance to some important
practical aspects of the assessment overall, and for these reasons the
studies have been evaluated further in Appendix 2.

e The study by Levy and Greenwood (2014, unpublished) (7) was the
only RCT identified. In this trial, patients with diabetic retinopathy
(n=60) were randomised to take home either an educational package,
or an enhanced educational package including VibraTip. Quality of Life
(QolL) scores (measured using Euroqgol 5-dimensions [EQ5D]) and
perceptions of self-care ability were recorded at baseline and at 6
months. Whilst the EAC regarded this as a potentially interesting study,
it was excluded on the grounds it did not match the scope in the
population domain. The population described in the scope states
‘People (adults and children) with type 1 or 2 diabetes undergoing
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routine foot-care checks by healthcare workers in primary and
secondary care settings’. As the intervention was used by patients in
their homes (self-measurement), it was judged this study should be
excluded. Additionally, the presence of diabetic retinopathy in these
patients suggests they would have been diabetic for a long time and
therefore the risk of DPN would have been particularly high.

3.4 Overview of methodologies of all included studies
3.4.1 Sponsor’s description of included studies

The sponsor identified a total of 8 papers that it considered were directly
relevant to the scope of the decision problem, and provided more detailed

information on 6 of these. The sponsor did not describe the 2 technical papers

(4, 5) in further detail. The sponsor gave details of the RCT (7), considered
out of scope by the EAC, in submission Table B5. This table was an accurate
summary of the full study provided to the EAC. The sponsor gave details of
the six diagnostic accuracy studies, considered to be in scope by the EAC, in
Table B6. The EAC considered the sponsor had provided an adequate
description of these studies.

3.4.2 EAC’s description of included studies

The EAC has summarised the main characteristics of the 6 diagnostic
accuracy studies in Table 3.3.
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Table 3.3. Characteristics of 6 diagnostic accuracy studies which addressed the scope of the decision problem.

Study author

Study Design

Patients and setting

Index test(s)

Reference test(s)

Target condition

Levy (2010) (6) Cross sectional Patients with diabetes | VibraTip None N/A
‘agreement’ study undergoing review in
hospital or podiatry 10g monofilament
clinic (n=100). _
128 Hz Tuning fork
Bowling et al. (2012) | Cross sectional Patients with VibraTip (on hallux Neurothesiometer ‘At risk’ neuropathic
QD diagnostic accuracy peripheral diabetic only) (=25 V threshold) feet.

study

(Additionally
measurement of
‘intra-rater reliability)

neuropathy (varying
severity) from
community and
hospital settings
(n=83)

Ipswich touch test
(45)

(NDS’, threshold 26 )

Bracewell et al.
(2012) (2)

Cross sectional
diagnostic accuracy
study

Patients with diabetes
type 1 and 2 in
secondary care
(n=141)"

VibraTip
NeuroTip

10g monofilament

Neurothesiometer
(threshold = 25 V)

Peripheral sensory
neuropathy
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Study author

Study Design

Patients and setting

Index test(s)

Reference test(s)

Target condition

128 Hz tuning fork
(hallux and medial
malleolus only)

Each performed in 5
sites on both feet

Urbancic-Rovan et al. | Cross sectional Patients with diabetes | VibraTip None Diabetic sensory
(2012) (9). ‘agreement’ study (n=42) _ neuropathy
Conference abstract. 10g monofilament

128 Hz tuning fork

Tip Therm (46)

Neuropad (47)
Garbas et al. (2013) Cross sectional Patients with diabetes | VibraTip None Described as

(3). Conference
poster.

‘agreement’ study

mellitus (n=496)

128 Hz tuning fork

‘sensory neuropathy
and ‘vibration
sensation impaired’

Nizar et al. (2014) (8)

Cross sectional
diagnostic accuracy

Patients with type 1
and 2 diabetes

VibraTip

Neurothesiometer (20

Diabetic peripheral
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Study author

Study Design

Patients and setting

Index test(s)

Reference test(s)

Target condition

study (diagnostic
case control study)

recruited from
specialist diabetes
clinic (n=100).

Tuning fork
(oscillation frequency
not specified)

V threshold)

neuropathy

*NDS: Neuropathy Disability Score (48).

T Plus 18 patients for inter-rater reliability study of whom 72% had active or previous ulceration. It is unclear if these patients were included in
the diagnostic accuracy study.
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3.5 Overview and critique of the sponsor’s critical appraisal
3.5.1. Sponsor’s critical appraisal of diagnostic accuracy studies

The sponsor did not perform a critical appraisal of the included diagnostic
accuracy studies. In submission Table B8, the sponsor stated: ‘All the studies
in the various centres in Bristol, London, Manchester etc. were cross
sectional. There were no confounding factors and the outcomes are
essentially unbiased and generated by different expert centres who designed
their own studies.” The sponsor then stated ‘Not clear’ or ‘N/A’ to all the
guestions set out in the CASP (Critical Appraisal Skills Programme) checklist.
The wording the sponsor used in this section suggests their interpretation of
‘bias’ meant there was no commercial conflict of interests by the groups
testing VibraTip, rather than the connotation of bias usually used in evidence
based medicine meaning one-sided systematic error (49).

The EAC noted that the checklist reported by the sponsor was designed for
cohort studies, which is not appropriate for diagnostic studies. Hence the
question prompts were not always applicable (for instance ‘Was the exposure
accurately measured to minimise bias?’). The EAC notes that CASP does
supply a checklist which is specific to diagnostic studies which could have
been used instead (see www.caspinternational.org).

3.5.2. EAC'’s critical appraisal of diagnostic accuracy studies

Because the sponsor did not critically appraise the diagnostic accuracy
studies, the EAC did so. Diagnostic accuracy studies of VibraTip were
assessed for bias and applicability to the decision problem using the
QUADAS-2 tool (revised Quality Assessment of Diagnostic Accuracy Studies)
(50, 51). The QUADAS-2 tool assesses the risk of study bias (internal validity)
in four domains (patient selection, index test, reference standard, flow and
timing), and the applicability of the study to the decision problem (external
validity or generalisability) in three domains (patient selection, index test, and
reference standard). Domains are classed as low (risk of bias or applicability),
high, or unclear, and no attempt is made to formally grade the strength of
evidence the study provides. The QUADAS-2 tool is recommended for
critically appraising diagnostic accuracy studies in both the development of
NICE clinical guidelines (52) and NICE diagnostic assessments (53).

The sponsor provided 6 diagnostic studies to support the clinical effectiveness
of VibraTip in the detection of DPN in patients with diabetes. Of these, 3
studies were true diagnostic accuracy studies (1, 2, 8), whilst the other 3
lacked a reference standard so could not provide true diagnostic accuracy
information (3, 6, 9). This limited the usefulness of these studies in informing
the decision problem.
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On appraisal, all the studies were at high risk of bias in at least one domain.
The results of the QUADAS-2 critical appraisal are reported in Table 3.4 and
Table 3.5, and displayed graphically in Figure 3.3. A pictorial summary of
results is reported in Table 3.6.
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Table 3.4. Critical Appraisal of internal validity of diagnostic accuracy studies for VibraTip, developed from QUADAS 2.

Study

Domain and

risk of bias

Patient selection

Index test

Reference standard

Flow and timing

Levy (2010) (6)

Patients with diabetes
recruited consecutively,
but patient characteristics
not described.

HIGH RISK

Order of VibraTip, 10g
monofilament, and tuning
fork randomised,
outcomes interpreted by
operator.

Five sites tested but not

No reference test or target
condition reported.

Outcomes consisted only
of agreement between
index tests.

All tests performed
immediately sequentially
in all recruited patients.

LOW RISK

reported what threshold HIGH RISK
for positive test was.
HIGH RISK
Bowling et al. (2012) (1) Limited information on VibraTip (one site) and NDS and All tests performed

patient characteristics,
recruitment probably not
consecutive.

HIGH RISK

Ipswich touch test
interpreted by operator
with possible knowledge of
reference test. No claim
for randomisation.

neurothesiometer
performed by operator
with possible knowledge of
index test. Pre-specified
thresholds described.

immediately sequentially
in all recruited patients.

LOW RISK

Date: April 2014
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Study

Domain and risk of bias

Patient selection

Index test

Reference standard

Flow and timing

HIGH RISK

Randomisation not stated.

HIGH RISK

Bracewell et al. (2012) (2)

Patients with diabetes
from secondary care, but
recruitment strategy not
described (probably not

VibraTip, Neurotip, 10g
monofilament and tuning
fork performed in random
order by operator.

Neurothesiometer (225 V)
performed by operator.
Order of tests randomised.

All tests performed
immediately sequentially
in all recruited patients.

consecutive) and patient LOW RISK LOW RISK
characteristics not clearly | Thresholds derived from
described. ROC analysis (on same
dataset).
HIGH RISK
HIGH RISK
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Domain and risk of bias
Study
Patient selection Index test Reference standard Flow and timing
Urbancic-Rovan et al. Patients with diabetes. VibraTip, 10g No reference test. Tests presumed to be

(2012) (9), Conference
abstract.

Setting and recruitment
method not described.

HIGH RISK

monofilament, 128 Hz
tuning fork, Tip Therm,
Neuropad performed but
order not specified and no
reference test described.

HIGH RISK

Outcomes restricted to

reporting of ‘normal test’.

HIGH RISK

performed sequentially in
one episode but reporting
not adequate to establish
this with certainty.

Garbas et al. (2013) (3).

Conference poster.

Patients with diabetes
mellitus. Patient
characteristics and clinical
setting not described.

HIGH RISK

VibraTip used as per
product instrunctions.

128 Hz tuning fork used
once inter-phalangeal joint
of big toe, use of damped
tuning fork control test not
described. Order not
described. No reference
test described.

HIGH RISK

No reference test.
Outcomes restricted to
reporting of test positive
for ‘vibration sensation
impaired’.

HIGH RISK

Index tests performed
immediately sequentially
in all recruited patients.

LOW RISK
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Study

Domain and risk of bias

Patient selection

Index test

Reference standard

Flow and timing

Nizar et al. (2014)

(8)

Patients with type 1 and 2

diabetes from specialist
diabetes clinic. Patients
allocated as cases or
controls (50% diagnosed
with diabetic peripheral
neuropathy), but
recruitment strategy not
defined and no matching
attempted. Patient

characteristics not equal at

baseline.

HIGH RISK

Order of VibraTip and
tuning fork not
randomised. Disease
status of patient known.
Frequency of tuning fork
not reported.

HIGH RISK

Neurothesiometer
performed prior to index
tests. Threshold of 20 V
used, which differs from
other studies using
neurothesiometer.

HIGH RISK

Index tests performed
immediately sequentially
in all recruited patients.

LOW RISK
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Table 3.5. Critical appraisal of external validity (applicability or generalisability) of diagnostic studies for VibraTip, developed from

QUADAS-2.

Study

Domain and applicability concerns

Patient selection

Index test

Reference standard

Comment

Levy (2010) (6)

Patients with diabetes
were attending annual
reviews but this included
podiatry clinics and these
may have been at high
risk of diabetic peripheral
neuropathy (spectrum
bias).

VibraTip used on 5 sites
but unclear how many
insensate sites required
for a positive result, and
how this accords with
standard practice.

HIGH RISK

No reference standard
was used.

HIGH RISK

As no reference test
stated, diagnostic
accuracy data not
available.

Bowling et al. (2012) (1)

All patients had pre-
existing DPN of varying
severity. Possibly out of
the ‘main’ scope.

VibraTip used on one site,
which seems to be
consistent with instructions
for use.

LOW RISK

The target condition is ‘at
risk’ neuropathic feet,
which matches the
subgroup analysis of the
scope only.

Both patient selection and
the target condition
diagnosed by the
reference standard are in
scope for subgroup
analysis only.
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Study

Domain and applicability concerns

Patient selection

Index test

Reference standard

Comment

No direct comparison with
10g monofilament, the
most appropriate
comparator.

Bracewell et al. (2012) (2)

Patients from secondary
care diabetes service, but
otherwise poorly
described.

Following ROC analysis,
two insensate sites used
for positive diabetic
neuropathy test. Currently
not standard practice.

HIGH RISK

Neurothesiometer ‘gold
standard’ for detection of
diabetic neuropathy (the
target condition).

LOW RISK

Diagnostic accuracy
results (using 2/10
insensate sites) clearly
presented, including data
from 10g monofilament.

Urbancic-Rovan et al.
(2012) (9), Conference
abstract.

Patient characteristics and
setting inadequately
described.

No details of how index
tests were performed.

HIGH RISK

No reference test
described.

HIGH RISK

As no reference test
stated, diagnostic
accuracy data not
available.

Garbas et al. (2013) (3).

Patient characteristics and
setting inadequately

Tests performed once on
each foot, unclear

No reference test

As no reference test
stated, diagnostic
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Study

Domain and applicability concerns

Patient selection

Index test

Reference standard

Comment

Conference poster.

described.

techniques and sites
match usual UK practice.

HIGH RISK

described.

HIGH RISK

accuracy data not
available.

Nizar et al. (2014)

(8)

Patient characteristics well
described but patient
groups (with and without
DPN) not equivalent. Case
control design.

HIGH RISK

Index tests applied once
only to medial malleoli
(where possible). Not

current standard practice.

Frequency of tuning fork
not stated.

HIGH RISK

Diabetic peripheral
neuropathy diagnosed by
gold standard
neurothesiometer, but
threshold set low at 20 V.

Case control study at
greater risk of bias than
other diagnostic accuracy
studies (54, 55).

Values for sensitivity of
tuning fork (40%) appear
to be inconsistent with
other studies and also
inconsistent with VibraTip
results in same patients.
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Table 3.6. Pictogram summary of critical appraisal using QUADAS-2 (bias and applicability domains).

Study Risk of bias Applicability concerns
Patient Index test Reference Flow and Patient Index test Reference

selection standard timing selection standard
Levy (2010) (6) ® ® ® © B ® ®
Bowling et al. ® ® ® © ? © ?
(2012) (1)
Bracewell et al. ® ® © © 2 ® ©
(2012) (2)
Urbancic-Rovan ® ® ® 2 2 ® ®
et al. (2012) (9).
Garbas et al. ® ® ® 2 ® ®
(2013) (3).
Nizar et al. ® ® ® ® ® ®
(2014)(8)

Key: ©Low Risk ®High Risk ? Unclear Risk
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Figure 3.3. Graphical presentation of study quality and reliability following critical appraisal with QUADAS-2.

Olow OHigh OUnclear

FLOW AND TIMING

REFERENCE STANDARD

INDEX TEST

QUADAS-2 Domain

PATIENT SELECTION

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Proportion of studies with low, high or unclear Proportion of studies with low, high, or unclear
RISK of BIAS CONCERNS regarding APPLICABILITY
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All the studies were considered to be at high risk of bias regarding patient
selection, due to the potential for spectrum bias (56). This was due to a
combination of poor reporting, poor methodological selection of patients, and
selection of particularly high risk patients. If patients are selected that are at
high risk of the target condition (i.e. have a high pre-test probability of having
DPN), the predictive value of the index test may appear exaggerated (57). For
one study, the population recruited had diagnosed DPN, and the target
condition was ‘at risk’ feet, which was of limited applicability to the primary
purpose of the scope (2).

All studies were considered at high risk of bias in the index test domain. This
was partly due to poor quality reporting of how the index tests were used or
poor methodological application of index tests (for instance index test order
not randomised), but also due to design limitations, whereby it was likely that
the operator had knowledge of the comparator or reference standard test
results. In one study where this was not true because the diagnostic tests
under study were randomised, the threshold for a positive result was not pre-
specified (2).

The three studies that did not include a reference standard automatically
scored for high risk of bias in this domain (3, 6, 9); however two of the
remaining studies were also considered to be at risk of bias as, although they
used an appropriate reference standard (neurothesiometer), it was likely the
operator had prior knowledge of the index tests (1, 8). In one study, the order
of tests was randomised and this was considered to be at low risk of bias in
this domain (2). All the studies were considered to be at low risk in flow and
timing domain due to the cross sectional nature of these studies.

The QUADAS-2 tool also assesses the external validity of diagnostic studies;
that is, their applicability to the decision problem. Again, all the studies had at
least one issue with external validity (see Figure 3.2). For patient selection,
the generally poor reporting meant there was considerable uncertainty on
whether the studies were directly relevant to the NHS, and this was further
aggravated by the potential for patients to have been ‘cherry picked’ due to
poor trial methodology (for instance non-consecutive recruitment). For the
index test domain, it was unclear if the tests were performed as they are in
standard clinical practice, in particular concerning the number of sites on the
foot tested, and the number of insensate tests required for a positive
diagnosis of DPN (see section 2.3.2). In one study it was found through
receiver operator curve (ROC) analysis that 2/10 insensate sites gave the
best diagnostic performance for VibraTip (2), however this technique is not
reflected in the product literature (32). There were similar issues with the
reference standard generalisability (i.e. is the correct target condition being
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accurately diagnosed), with one study using an inappropriate target condition
(2) and three studies not diagnosing a target condition at all (3, 6, 9).

A narrative of the study quality and risk of bias for each study is given below.
Levy 2010

The study by Levy (2010) was a cross sectional study that compared three
diagnostic devices in patients with diabetes undergoing annual review in a
hospital or podiatry clinic (6). The three devices included in the study were
VibraTip, 10g monofilament, and 128 Hz tuning fork. However, as no
reference standard was employed, this cannot be considered to be a
diagnostic accuracy study and no diagnostic accuracy data could be drawn
upon. The study was poorly described and because of this exhibited a high
risk of bias in the domain of patient selection, due to the potential for spectrum
bias. The index test domain was considered at high risk of bias because the
threshold for positive or negative tests (i.e. proportion required for positive
insensate test) was not described. There was no reference test; however the
study was at low risk of bias in the flow and timing domain, due to the near
simultaneous use of the index tests.

In terms of external validity, the study exhibited overall uncertain or high risk
of bias, mainly due to poor reporting and uncertainty of the study conditions,
population and conduct of the tests match clinical practice in the NHS.

Bowling et al. 2012

The study by Bowling et al. (2012) was a cross sectional diagnostic accuracy
study that compared VibraTip or the Ipswich touch test with each of two
reference standards; a neurothesiometer (threshold 225 V) or Neuropathy
Disability Score (NDS), which is a composite outcome derived from pain
sensation, vibration sensation, temperature sensation, and ankle reflex
(threshold score = 6) (1). The study was considered to be at a high risk of bias
in the domain of patient selection because of the limited description of the
patient characteristics and because recruitment did not appear to be
randomised or consecutive. The study was considered to be at high risk of
bias for the domains of index test and reference standard, as although
thresholds were clearly described, the operator probably had prior knowledge
of the index or reference test results (lack of randomisation). Additionally, the
use of a neurothesiometer alone is not sufficient to detect the target condition
(‘at risk’ feet). There was a low risk of bias in the flow and timing domain, as
the studies were conducted at the same time. Clear instructions were
provided to the eight healthcare professionals delivering the tests and to
patients.
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The study was not completely generalisable to the decision problem, primarily
because the population studied had DPN of varying severity already
diagnosed, and were therefore only representative of some of the population
described in section ‘subgroups to be considered’ of the scope (‘people with
diabetes having more frequent checks in a secondary care setting’). This
meant both the patient selection and reference standard domains were at
uncertain risk of bias. The index test domain for VibraTip was considered to
be at low risk of bias because description of its use matched those stated in
the product literature.

Bracewell et al. 2012

The study by Bracewell et al. (2012) was a cross sectional diagnostic
accuracy study that compared four index tests with a neurothesiometer as a
reference standard (2). It also attempted to establish the number of insensate
sites that gave the best accuracy for each index test.

The index tests were VibraTip, Neurotip, 10g monofilament and 128 Hz tuning
fork, and the population was patients with diabetes type 1 or 2 recruited from
a secondary care setting. This study exhibited a high risk of bias for patient
selection, as it was not clear how patients were recruited and the description
of patient characteristics was poor. The study was also considered at high risk
of bias for the domain of index test, because thresholds were derived from
ROC analysis (using the same dataset). For the reference standard, the
threshold voltage of the neurothesiometer was described as 225 V (the
standard reference amplitude), and the study was considered to be at low risk
in this domain. As all tests were performed in one episode, the study was at
low risk of bias in flow and timing.

Regarding generalisability of the study, patient selection was poorly
described, although as patients were from secondary care settings they were
likely to be at greater risk for diabetic peripheral neuropathy (prevalence of
neuropathy was measured at 41%). There was a high risk that the index test
used was not generalisable as thresholds were calculated from ROC analysis
and probably not representative of standard practice. Finally, the reference
standard used, the neurothesiometer, was applicable to the decision question
(low risk of bias).

Urbancic-Rovan et al. 2012

The study by Urbancic-Rovan et al. (2012) was described as a pilot study and
was reported as a conference abstract which meant study details were lacking
(9). This study compared five reference tests in 42 patients with diabetes:
these reference tests were VibraTip, 128 Hz tuning fork, 10g monofilament,
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Tip Therm (which detects impaired skin temperature sensation) (46) and
Neuropad (described as a simple and cheap diagnostic tool for the evaluation
of sweat gland function) (47). The patient population and setting were poorly
described and at high risk of selection bias. Similarly, the use of index tests,
(described as; ‘as stated in the instructions in the product package’) and
randomisation procedures, was poorly reported meaning the index test
domain was at high risk of bias. Although the target condition was correct,
there was no reference test or gold standard used, so this domain was also at
high risk of bias. This also limits the usefulness of this study. Although the
tests were probably performed immediately consecutively, there was
insufficient reporting to verify this.

Regarding the generalisability of the study, there was generally insufficient
reporting to ascertain whether these study results were applicable to UK NHS
practice or consistent with CG10. However, the lack of a reference standard
meant that there was no diagnostic accuracy data with which to make
comparisons with previously published studies (high risk of bias).

Garbas et al. 2013

The study by Garbas et al. (2013) was a follow-up study to the pilot performed
by Urbancic-Rovan et al. (2012). It is reported as a conference poster;
therefore details are also lacking (3). For this large study (n=496), only two
index tests were investigated (VibraTip and 128 Hz tuning fork) and no
reference standard was used. The study setting was not described and details
of the patient selection procedure and patient characteristics were lacking,
meaning the study was at high risk of selection bias. The description of the
index tests, and in particular how they were used, and in which order, was
poorly described and at high risk of bias. There was no reference test
described meaning this domain was at high risk of bias. Although not clearly
described, it was considered that it was likely the tests were performed during
one episode, meaning the flow and timing domain was at low risk of bias.

In terms of generalisability to the UK and patient pathways described in

CG10, the study reporting was generally inadequate to have confidence it was
applicable to the decision problem. The lack of a reference standard meant
that diagnostic accuracy data could not be obtained limiting the usefulness of
this study.

Nizar et al. 2014

The study by Nizar et al. (2014) has recently been published in the Journal of
Diabetes and Vascular Disease (8). This study was described as a cross
sectional diagnostic study; however the patients (with type 1 or type 2
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diabetes) had the presence of DPN diagnosed using a neurothesiometer, and
were divided into equal groups of DPN positive and DPN negative cohorts
(n=50 in each cohort) accordingly. This diagnostic case controlled design (not
to be confused with epidemiological case control studies) has been shown to
potentially exaggerate the diagnostic accuracy of the index test and may be
subject to significant bias (54, 55). The patient population was selected and
therefore at risk of selection bias by definition. This was illustrated by
significant differences in the baseline characteristics between DPN positive
and DPN negative cohorts in terms of age and type of diabetes (twice as
many patients with DPN diagnosed had type 1 diabetes compared with those
without the condition). Additionally, there was reporting of exclusion of
‘malingering’ patients in this study; the EAC was unclear what this meant.

The index tests investigated were VibraTip and a tuning fork, but the
frequency of this was unstated. Both were applied to the medial malleoli
where practical. Use of randomisation in order of application was not reported
(high risk of bias). The study was considered to be at high risk of bias for the
reference standard, because it is likely the operator was aware of the patients
DPN status before the index and comparator tests were performed. The study
was considered to be at low risk for the flow and timing domain.

Regarding generalisability, patient selection was adjudged to be compromised
by the study design and the index test compromised by the lack of standard
technique (high risk of bias). The amplitude threshold of the neurothesiometer
was set at 20 V, which is not the threshold usually used when a
neurothesiometer is being used as a reference standard for the detection of
DPN, which is 225 V. Thus there was a high risk of bias in the reference test
(target condition) domain.

Summary

A summary of the findings of the critical appraisal performed by the EAC is
reported in Table 3.7.
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Table 3.7. Summary of the key quality concerns for each study, and the
relevance and usefulness of each study for the decision problem at hand.

Study

Interval validity

External validity

Usefulness to
decision problem

Levy (2010) (6) Generally poor, Lack of reference Poor.
particularly for standard and poor
patient selection, reporting of
index, and methods and
reference tests. results.
Bowling et al. Poor for patient Patient selection Medium. May
(2012) (1) selection, and target match scope for

otherwise subject
to potential bias in
index and
reference standard
domains.

condition of limited

relevance to scope.

‘subgroups to be
considered’.

Bracewell et al.
(2012) (2)

Poor for patient
selection, subject
to potential bias in
index test domain
as prespecified

threshold not used.

Use of ROC
analysis means
caution should be
applied when
generalising.

High, most relevant
and highest quality
study on VibraTip.

Urbancic-Rovan et | Poor for patient Lack of reference Poor.
al. (2012) (9) selection, index, standard and

and reference inadequate

tests. Poorly reporting of

reported. methods and

results.

Garbas et al. Poor for patient Lack of reference Poor.
(2013) (3). selection, index, standard and

and reference
tests. Poorly
reported.

inadequate
reporting of
methods and
results.
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Study Interval validity External validity Usefulness to
decision problem

Nizar et al. (2014) | Poor for patient Patient selection Poor.

(8) selection and and use of index
description of index | tests high risk of Inappropriate
tests. Case control | bias and low reference standard.
design susceptible | applicability. Results reported for
to bias. tuning fork not

generalisable.

3.6 Results
3.6.1 Critique of sponsor’s report of results

The sponsor summarised and presented the results for the 6 diagnostic
accuracy studies in submission Table B9 (section 7.6). The sponsor did not
report on the results of the other studies it considered were suitable for
inclusion, namely the RCT (7) and the 2 technical papers (4, 5); the EAC’s
interpretation of the results from the technical papers are reported in Appendix
2. The EAC confirms the reported results from the diagnostic accuracy studies
matched those reported in the original papers, although occasionally results
were omitted. However, the sponsor did not attempt to appraise the author’s
conclusions or place the results in the context of the decision problem.

3.6.2 EAC’s report of results

The primary results from the 6 diagnostic accuracy studies supplied by the
sponsor are summarised in Table 3.8 and discussed in more detail
individually below. Although all the studies provided comparative data, 3
studies did not employ a reference standard and therefore provided data of
only limited applicability in the context of the decision problem (3, 6, 9). The
comparative diagnostic accuracy data, including 95% confidence intervals, for
the studies that included a reference standard are presented in Figure 3.4.
The population recruited in 1 study had pre-existing DPN and the target
condition was ‘at risk feet’, which limited the applicability of the study to the
problem as set by the scope (1). Two studies, which had non-UK settings,
were published in abstract or poster form only, and had a poor quality of
reporting that made interpretation of comparative results difficult (3, 9). One
study, the second largest reported (n=141), was considered to be of superior
quality, have greater applicability, and better reporting of results than the other
studies (2).
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Table 3.8. Summary of reported results of diagnostic studies on VibraTip.

Study

Index tests

Reference test(s)

‘Agreement’

ROC

Diagnostic accuracy (of
VibraTip)

Levy (2010) (6)

VibraTip
10g monofilament

128 Hz tuning fork

None

*The same 55/100
patients felt both the
tuning fork and the
VibraTip and the
remaining 45 felt
neither (complete
agreement).

53 subjects felt the
monofilament, of
whom 51 felt the
VibraTip; 4 of the
remaining 47 who did
not feel the
monofilament felt the
VibraTip.

N/A

N/A

Bowling et al. (2012)

VibraTip (on hallux

Neurothesiometer

VibraTip vs Ipswich
touch test: 100%

Not performed.

Sensitivity VibraTip:
Neurothesiometer and NDS
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Study Index tests Reference test(s) ‘Agreement’ ROC Diagnostic accuracy (of
VibraTip)
0} only) (225 V threshold) agreement (k=1.0) 100%.
Ipswich touch test NDS (threshold 26 ) | VibraTip vs Specificity VibraTip:
Neurothesiometer: Neurothesiometer 96.6%,
k=0.973, p<0.001 NDS 90.3%
VibraTip vs NDS: PPV: Neurothesiometer
k=0.921, p<0.001 98.2%, NDS: 94.5%
NPV: Neurothesiometer and
NDS 100%.
PLR: Neurothesiometer
29.0, NDS 10.3
NLR: Neurothesiometer and
NDS 0
Bracewell et al. VibraTip Neurothesiometer Intra-rater reliability: 10g Sensitivity: 0.79
(2012) (2) _ (=25 V threshold) Cronbach’s alpha monofilament o
NeuroTip coefficient 0.88 superior to Specificity: 0.82
_ (n=18) tuning fork .
10g monofilament (p=0.0056) and PPV:0.75
Neurotip
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Study

Index tests

Reference test(s)

‘Agreement’

ROC

Diagnostic accuracy (of
VibraTip)

128 Hz tuning fork (p=0.0022), not | NPV: 0.85
superior to
VibraTip PLR: 4.39
(p=0.3214) NLR: 0.25
(n=141)
Urbancic-Rovan et VibraTip None ‘Normal’ results in N/A N/A
al. (2012) (9). 47.6% (VibraTip),
10g monofilament 45.2% (tuning fork),
_ 57.1% (Tip Therm),
128 Hz tuning fork and 45.2%
Tip Therm (I.\leL.”.Opad)’. no
significant differences
Neuropad (p>0.05). Normal
result 14.3% (10g
monofilament).
Significantly different
(p<0.005).
Garbas et al. (2013) | VibraTip None VibraTip (vibration N/A N/A

3).

sensation impaired):
left foot 32.7%, right
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Study

Index tests

Reference test(s)

‘Agreement’

ROC

Diagnostic accuracy (of
VibraTip)

128 Hz Tuning fork

foot 31.3%.

128 Hz tuning fork:
left foot 36.5%, right
foot 36.3%. No
significant difference
in feet. Tuning fork
more sensitive (left
foot p=0.007, right
foot p=0.012).

Nizar et al. (2014)(8)

VibraTip

Tuning fork

Neurothesiometer
(20 V threshold)

‘Difference’ in
sensitivity of 52% in
favour of VibraTip
(p<0.001)".

‘Difference’ in

Not performed.

Sensitivity: 0.92 (95% CI
0.808 to 0.978)

Specificity: 0.94 (95% ClI
0.834 to 0.987)
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Study Index tests Reference test(s) ‘Agreement’ ROC Diagnostic accuracy (of
VibraTip)

* Study reported agreement was measured using kappa-statistic and McNemar'’s test in Study design section; however, no statistical analysis
presented in results.

T Statistical analysis method not reported.
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Figure 3.4. Sensitivity and false positive rate (1 — specificity) of Vibratip
relative to the neurothesiometer reference standard; results from three studies
(3,6,9).
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Levy 2010

The study described by Levy (2010) was not a true diagnostic accuracy study
because no reference standard was used, so calculation of prevalence,
sensitivity and specificity, and other associated diagnostic outcomes was not
possible (6). The aim of the study was to measure the level of agreement
between VibraTip and two other index tests, namely 128 Hz tuning fork and
10g monofilament; neither of these tests are gold standard tests (40). Instead,
the author focused on the level of agreement between the tests. Contingency
tables for these comparisons were inferred from the paper by the EAC as
follows:
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Tuning fork Monofilament
Felt Not felt Felt Not felt
Felt 55 0 51 4
VibraTi
P Not Felt 0 45 2 43

(It was assumed that the labels of the first two bars in Figure 4 of the paper
were transposed; otherwise the text and figure are not consistent). The
number of patients perceiving pressure from sham 10g monofilament was not
reported. Additionally, although statistical testing using kappa-statistic and
McNemar’s test were described in the methods, none were reported. For both
comparisons, McNemar’s test applied to these contingency tables by the EAC
showed no significant differences between the techniques.

The data reported by Levy is of limited utility as it did not include comparison
with a recognised reference standard and therefore analysis of diagnostic
accuracy is not possible. Although some agreement data was reported, this is
of limited value in the context of the decision problem. However, the
superiority, equivalence, or otherwise of VibraTip over 10g monofilament
could not be established with confidence from the reported data. In addition,
the results that are presented are incomplete and lack a measure of
significance.

Bowling et al. 2012

The study by Bowling et al. (2012) compared the diagnostic accuracy of two
index tests (VibraTip and Ipswich touch test) with two reference standards
(neurothesiometer [225 V] and NDS [score = 6]) (1). All the patients recruited
had pre-diagnosed DPN of varying severity and the target ‘condition’ was feet
being ‘at risk’ of ulceration. The results, analysed using Cohen’s kappa,
showed that both index tests had perfect agreement with each other and had
‘substantial agreement’ with the reference standards.

The EAC inferred the contingency table for agreement between the Vibratip
and neurothesiometer from the information provided in the paper, as follows:

Neurothesiometer
(25V)
Test +ve | Test -ve
. . Test +ve 54 1
VibraTip Test -ve 0 28
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Where “Test +ve” means patients with “at risk” feet; i.e. those unable to feel
the stimuli. From this table, the EAC calculated that relative to the
neurothesiometer, the sensitivity of the Vibratip was 1.0 (95% confidence
interval 0.934 to 1.000) and its sensitivity was 0.966 (0.822 to 0.999). The
values for positive predictive value and negative predictive value quoted by
the authors assumed the disease prevalence was the same as for their
sample (i.e. 54/83 = 65%); the prevalence is likely to be lower in the
population described in the scope and the quoted values for PPV and NPV
may not be applicable (57).

In comparison with the NDS (not a reference standard), the EAC inferred the
contingency table as follows:

NDS (2 6)

Y N

. . Test +ve | 52 3
VibraTip Test -ve 0 28

The EAC applied McNemar’s test to this table and found there to be no
significant differences between the two tests.

The results from the Bowling study showed that VibraTip is a useful test for
predicting ‘at risk’ feet according to pre-specified diagnostic criteria using
either a neurothesiometer (an unsuitable reference standard) or a clinical
prediction rule. However, the population recruited was already diagnosed with
DPN, and the target condition (‘at risk’ feet) was not that specified by the
scope, which was people with diabetes. Thus the usefulness of this study in
informing the decision problem was limited.

Bracewell et al. 2012

The study by Bracewell et al. (2012) compared four index tests (VibraTip, 10g
monofilament, 128 Hz tuning fork, Neurotip) with a reference test
(neurothesiometer, threshold = 25 V) (2). This was the second largest of the
studies on VibraTip, with a reported prevalence of diabetic peripheral
neuropathy in this population of 41%. The first element of the study reported
on the intra-rater reliability of VibraTip, and consisted of a researcher
repeating the use of VibraTip on the same patient 2-3 weeks after the initial
test (18 patients, unclear if these were subjects in main study). The
successive readings resulted in an alpha coefficient (Cronbach’s alpha
calculation) of 0.88, which the authors stated indicated that the device had
‘good intra-rater reliability’. No confidence interval was provided and it is not
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clear why this test was selected to assess intra-rater repeatability of a test
with a dichotomous outcome. It should also be noted that the patients
recruited for this part of the study had particularly high risk of having diabetic
peripheral neuropathy (with 72.2% having active or previous ulceration),
giving rise to the potential for spectrum bias.

The main element of the study concerned the comparative diagnostic
accuracy of the four index tests compared with the reference test
(neurothesiometer). In total 141 patients were recruited for this part of the
study, with 89% reported as having no history of foot ulcers (in contrast to the
intra-rater reliability study). The authors performed ROC analysis to find the
optimum number of insensate sites which gave the best diagnostic accuracy
of peripheral diabetic neuropathy for each test. When comparing the area
under the curve (AUC) of the index tests, the authors reported that the 10g
monofilament was superior to the tuning fork (p = 0.0056) and the NeuroTip (p
= 0.0022), but not VibraTip (p = 0.3214). Actual AUC values and comparisons
of VibraTip with the other index tests were not reported and the form of
hypothesis test was not described. From ROC analysis, the researchers
determined that two or more insensate sites out of ten were optimal to
diagnose diabetic peripheral neuropathy for VibraTip, 10g monofilament and
Neurotip, whilst one or more sites was optimal for the tuning fork. It was
assumed by the EAC these were the thresholds used for calculation of the
diagnostic parameters.
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For the comparison of Vibratip with the neurothesiometer, the EAC inferred
that the contingency table was as follows:

Neurothesiometer
(25V)

Test +ve Test -ve
. . Test +ve 46 15
vibraTip - ecive [12 68

The EAC computed sensitivity of the Vibratip as 0.79 (95% CI 0.67 to 0.89)
and the specificity as 0.82 (0.72 to 0.90). The values quoted by the authors for
PPV and NPV assumed that the disease prevalence was the same as in their
study population (58/141 = 41%). Different values would be found in different
populations. The EAC derived contingency tables for the comparisons of
tuning fork, monofilament and Neurotip, from which confidence intervals of
sensitivity and specificity were derived. The EAC was not able to infer
contingency tables for comparisons between the index techniques. The
diagnostic results for VibraTip, the 10g monofilament, and the 128 Hz tuning
fork are reported in Table 3.9 and presented graphically in Figure 3.5
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Figure 3.5. Sensitivity and false positive rate (1 — specificity) of VibraTip, 10g
monofilament and the 128 Hz tuning fork (all relative to a neurothesiometer
reference test).
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Table 3.9. Diagnostic accuracy of VibraTip, 10g monofilament, and 128 Hz
tuning fork. Data from Bracewell et al. (2012) (40), with 95% confidence
intervals calculated by EAC.

Sensitivity (95% CI) Specificity (95% CI)

VibraTip 0.79 0.82
(0.69 to 0.90) (0.74 to 0.90)

10g monofilament 0.84 0.83
(0.75t0 0.94) (0.75t0 0.91)

128 Hz tuning fork 0.69 0.90
(C10.57 to 0.81) (0.84 10 0.97)
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The results from Bracewell et al. provide evidence that VibraTip has similar
diagnostic accuracy in detecting diabetic peripheral neuropathy as the 10g
monofilament, 128 Hz tuning fork, and Neurotip. The study did not provide
evidence that VibraTip was superior to any of the other index tests, and poor
reporting of baseline characteristics and results may mean that the study
might not be fully generalisable to all scenarios described in the scope.
Although the intra-rater reliability [agreement] of VibraTip was measured and
described as ‘good’, caution should be applied in the interpretation of this
result as the sample was small, with patients at very high risk of neuropathy,
and no comparison was made with other devices. Note, intra-rater reliability
does not match the outcome described in the scope, which is inter-rater
reliability (see Table 2.1).

Urbancic-Rovan et al. 2012

The study by Urbancic-Rovan et al. (2012) was a small pilot study (n=42)
reported as a conference abstract (9). Similar to the study by Levy et al.
(2010) (6), this was not a true diagnostic accuracy study because no
reference standard was used, so calculation of diagnostic accuracy
parameters was not possible. Instead, the study focused on the proportion of
‘normal’ index test results as the primary outcome. The index test devices
studied were VibraTip, 128 Hz tuning fork, Tip Therm, Neuropad and 10g
monofilament.

Whilst no diagnostic accuracy results were available because of the lack of
reference standard, the results of this study suggest that the 10g
monofilament had a much poorer sensitivity for the detection of insensate
sites (positive in only 14.3% tests) compared with the other index tests,
including VibraTip (positive in 47.6% of tests). However, it is unclear what the
reason for this lack of diagnostic sensitivity might be because it is inconsistent
with other studies, which have indicated the 10g monofilament has a much
higher sensitivity (40).

Garbas et al.2013

The study by Garbas et al (2013) was an extension of the above pilot study by
Urbancic-Rovan et al. (2012) and recruited a large number of participants
(496 patients with diabetes). This study only investigated two index tests,
VibraTip and 128 Hz tuning fork, and did not include a reference standard, so
diagnostic accuracy parameters of the index tests could not be established.
Instead results were expressed as proportion of feet which were sensory
impaired, with the left and right feet of patients being independently assessed
for both index tests (Table 3.10).
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Table 3.10. Summary of results presented by Garbas et al. (2013).

Left foot Right foot
Significant?
People (percentage)
VibraTip (vibration 162 (32.7) 155 (31.3) Not significant?
sensation
impaired)
128 Hz tuning fork 181 (36.5) 180 (36.3) Not significant?
(vibration
sensation
impaired)
Significant? p=0.007* p=0.012*
* Statistical test used not stated.
T p value not stated.

The results from the Garbas study firstly indicated that there was no
significant inter-foot variability regarding sensation testing for the two index
tests. Secondly, the study claimed that the tuning fork was significantly more
sensitive than VibraTip in detecting impairment of vibration sensation. There
are insufficient data in the paper to infer the contingency table for the
comparison between techniques, and therefore the main finding cannot be
confirmed.

Nizar et al. 2014

The study by Nizar et al. (2014) was a diagnostic cross sectional study that
used a case-control design which meant the researchers had prior knowledge
of the patients’ DPN status, and recruited them (n=100) accordingly to fix the
prevalence of DPN at 50% (8). The index tests investigated were VibraTip
and tuning fork on one site of the foot (medial malleoli or alternate pragmatic
site if this was impractical). The authors did provide contingency tables for the
comparisons of Vibratip and tuning fork with the neurothesiometer. The
diagnostic accuracy values for VibraTip and tuning fork are reported in Table
3.11. Note that their estimates for PPV and NPV assume a disease
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prevalence of 50%; it is not clear whether this was intentional (i.e. the likely
prevalence in a population of interest), or simply a mistake (the sample
prevalence was fixed at 50% for the purposes of the study).

Table 3.11. Summary of results presented by Nizar et al. (2014).

VibraTip Tuning fork

Sensitivity 92% (95% CI 80.8% to 40% (95% CI 26.4% to
97.8%) 54.8%)

Specificity 94% (95% CI 83.4% to 100% 95% CI (92.9% to
98.7%) 100.0%)

PPV* 94% 100%

NPV* 92% 63%

PLR 15.3 Infinity

NLR' 0.09 0.60

* Calculated assuming prevalence rate of 50%

T Negative likelihood ratio calculated by EAC for completeness.

The results from the Nizar study suggested that the tuning fork had a very
poor sensitivity for the detection of DPN in the population investigated. In fact,
more than half the subjects with peripheral neuropathy (30/50) were able to
detect the tuning fork, compared with only 4/50 who were able to detect the
VibraTip.

This result is unexpected and is not consistent with previously published
results (58), including other comparative studies of tuning forks and VibraTip
(2, 3, 6, 9). The specificity of the tuning fork test was 100% (i.e. all patients
without DPN felt it) and a likely explanation for the very poor sensitivity to the
tuning fork test in this study was that some subjects received an audible cue
or similar hint that the tuning fork was vibrating, or that the fork had been
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activated too strongly. The results suggest a sub-optimal protocol had been
followed.

It is not clear why the investigators chose the reference threshold of the
neurothesiometer as 20V rather than the standard 225 V, thus the ‘cases’ of
DPN were not readily comparable with other studies. It has been previously
demonstrated that the prediction of ulcer formation is very sensitive to
changes in the vibration perception threshold (VPT) between the ranges of 16
to 24 V and >25 V (42). Also, as has been discussed in section 3.5.2, this
study was subject to several methodological limitations and major potential
sources of bias, including that the frequency of the tuning fork was not
reported, and the anatomical site used for the devices (medial malleolus only)
was probably not standard practice for DPN screening.

The EAC judges the sensitivity of the tuning fork as reported is outside the
range of plausible values, and this and other difficulties with the study cast
serious doubt on the validity and generalisability of the results in the context of
the decision problem.

3.6.3. Summary of results
The EAC summarises the results as follows:

e Results from the three studies that did not employ a reference standard
(3, 6, 9) were of limited use in informing the decision problem.

e Results from Bowling et al. (2012) (1) were probably of limited value in
addressing the ‘core’ issues of the decision problem due to the
population recruited and the target condition.

e Results from the remaining studies by Bracewell et al. (2012) (2) and
Nizar et al. (2014) (8) were conflicting, with the latter study reporting
implausibly low sensitivity for the tuning fork. This was probably due to
poor study protocol during the application of the tuning fork.

e The studies were too heterogeneous to enable synthesis of data (see
section 3.8).

¢ All the included studies were subject to potential bias, meaning there
was considerable uncertainty in their validity and generalisability (see
section 3.5).
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Of the 2 studies (30, 28) directly relevant to the decision problem and
employing a reference standard, the EAC judges Bracewell et al. (2012) (2)
has the higher quality and is more applicable to the decision problem. This
study closely matched the scope, gave comparative data on VibraTip, 10g
monofilament, and the 128 Hz tuning fork, and utilized a recognised reference
standard (neurothesiometer set at 225 V). Despite this, there were concerns
over the potential for bias in this study, particularly regarding the use of ROC
analysis to optimise the diagnostic technique, which might not reflect real-life
practice.

The study by Nizar et al. (2014) (8) is seriously compromised by the use of a
neurothesiometer set at 20 V rather than =225 V. The implications of this are
significant:

e The reported target condition, DPN, was not diagnosed by a
recognised reference standard. This is a significant concern because it
is not known if the 50 patients classified as having DPN would have
had DPN using conventional approaches.

e Tuning forks are routinely benchmarked against 25 V, not 20 V, so this
is a potentially large source of bias.

e The study did not attempt to quality assure their results by repeating
the trial using the standard =25 V threshold.

For these reasons, the EAC judges the data presented by the Nizar study are
unreliable in the context of the decision problem, and therefore the study by
Bracewell et al. should be preferred, with the provisos already discussed. This
gives VibraTip a sensitivity of 0.79 (95% CI 0.69 to 0.90) and specificity or
0.82 (95% CI1 0.74 to 0.90). The confidence intervals overlap those for
sensitivity and specificity for a 10g monofilament and 128 Hz tuning fork.

3.7 Description of the adverse events reported by the sponsor

The sponsor reports that there were no adverse events expected or recorded
in any evaluations and no adverse events have been reported from current
usage.

The EAC agrees that the operation of the VibraTip device as a diagnostic aid,
applied gently to the intact skin of a diabetic foot, has negligible risk of
adverse events for the patient or operator and therefore no anticipated safety
concerns. Nonetheless, the EAC independently searched the Medicines and
Healthcare products Regulatory Agency (MHRA) website and US Food and
Drug Administration (FDA) Manufacturer and User Facility Device Experience
(MAUDE) database and found no instances of or medical device reports for
VibraTip, respectively (both accessed 21/03/2014).
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3.8 Description and critique of evidence synthesis and meta-
analysis carried out by the sponsor

The sponsor did not attempt to synthesise data using meta-analyses, stating
‘This would not be appropriate for a series of small observational studies’.

Data from the diagnostic accuracy studies were not synthesized by the EAC
in the form of a meta-analysis. This was because there is considerable
variation between the studies in terms of study methodology, populations
recruited, reference standards used, comparators used, and outcomes
reported. Hence the effect size obtained from combining the results from the
different studies would be meaningless.

3.9 Additional work carried out by the External Assessment
Centre in relation to clinical evidence

The EAC analysed two technical papers that were considered out of scope of
the decision problem, but potentially relevant to the assessment overall. This
analysis is reported in Appendix 2. These reports addressed the battery life of
VibraTip (4), and the frequency and amplitude of VibraTip compared with a
128 Hz tuning fork (5).

Regarding the study by Horsfield and Levy (2013) (4), the EAC had some
concerns over the lack of warning given by the VibraTip device when it is
nearing the end of its battery life, and considered what might happen in
clinical practice as the amplitude of the device decreased due to battery
depletion. The implications of the limited battery life of VibraTip and its
economic impact is discussed in section 4.5.

The study by Horsfield and Levy (2014, unpublished) (5) was also a
laboratory bench test, which involved the design of a manikin toe. This study
provided evidence that the frequency of vibration of VibraTip is closer to

200 Hz than the 128 Hz of the standard tuning fork. However, clinical experts
contacted by the EAC were in agreement that it is amplitude, rather than
frequency, which is most important in human sensation of vibration. The study
also showed that VibraTip may create a more reproducible response than the
tuning fork when used by non-expert clinicians. However, it is unclear what
advantages, if any, this would confer to clinical practice.

3.10 Conclusions on the clinical evidence

VibraTip is a small medical device that is indicated for the detection of DPN as
part of the risk stratification algorithm for foot ulceration in people with
diabetes. Its place in the patient care pathway, as described by NICE CG10
(18) is clear and unambiguous, and that is as a direct replacement or
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alternative for other diagnostic methods used to test for foot sensation during
annual or more frequent foot reviews. In practice, VibraTip would replace
either the 10g monofilament (typically in primary care) or the 128 Hz tuning
fork (typically in secondary care).

3.10.1 Assessment of clinical evidence

The sponsor did not provide a replicable search strategy, but gave the EAC 8
studies that it considered are relevant to the scope. Five of these were
published (1-3, 6, 9), 3 were unpublished at time of writing (5, 7, 8), and 1 was
a technical study that the sponsor considered did not fit the scope (4). The
EAC performed an independent literature search and identified 2 additional
papers (10, 11), giving 11 papers specific to the VibraTip intervention.

After consideration of the decision problem using PICO (population,
intervention, comparator, outcomes) analysis, the EAC excluded 5 papers as
outside scope: 2 were technical papers (4, 5); 1 was an abstract of a full
paper (11); 1 was a commentary (10); and 1 was an RCT but was excluded
on the population domain (7). This left 6 studies for full consideration. These
were all comparative cross sectional diagnostic accuracy studies that included
VibraTip and other comparators including the 10g monofilament, 128 Hz
tuning fork, Neurotip, Tip Therm, Neuropad, and Ipswich touch test. The
studies were heterogeneous in terms of the population, the comparators, the
target condition, and outcomes, which meant that data synthesis was not
possible.

Of the 6 studies that were in scope, 3 did not provide a reference standard,
and hence it was not possible to extract meaningful diagnostic accuracy
information from them (3, 6, 9), reducing their usefulness in addressing the
issues.

Of the 3 remaining studies, one study, which compared VibraTip with the
Ipswich touch test, was conducted in people with pre-diagnosed DPN of
varying severity (1). It used a neurothesiometer (threshold 225 V) or NDS
(threshold =6 points) as the reference standard. This study was probably out
of scope for patients undergoing annual screening for DPN at foot clinics, but
may be relevant for those undergoing more frequent assessment following
diagnosis of DPN (a subgroup specified in the scope).

The other 2 studies included patients with diabetes without a prior diagnosis
of DPN. One of these had a diagnostic case control design, where 50 people
were recruited with DPN, and 50 people without DPN (8). However, the
reference standard used to make the diagnosis of DPN was a
neurothesiometer set at a threshold of 20 V, rather than the standard 225 V,
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meaning the ‘cases’ of DPN might not be accurate. Further, the authors found
that the tuning fork (details not described) had a sensitivity of 40%, which is
worse than random chance. The EAC therefore considered that the results
provided from this study were not generalisable.

The remaining study, by Bracewell et al. (2012) (2), recruited 141 people with
diabetes but with no documented prior diagnosis of DPN. All participants had
their feet tested for sensation with VibraTip, NeuroTip, 10g monofilament,
and128 Hz tuning fork, and an appropriate reference standard
(neurothesiometer 225 V threshold) was used to determine the DPN status.
Five anatomical sites were tested on each foot, with the number of insensate
sites required for a diagnosis of DPN calculated by ROC analysis. This study
was considered by the EAC to be of most relevance to informing the decision
problem.

3.10.2 Key uncertainties in the clinical evidence

The EAC critically appraised the 6 studies that were in scope and considered
their generalisability to the decision problem. All the studies identified had the
potential for significant bias concerning internal validity and application to the
decision problem. Regarding internal validity, most studies poorly reported
recruitment strategy and baseline characteristics of the patients enrolled.
Hence there was considerable risk of selection bias and spectrum bias. In
most studies, because of the experimental design, a sole operator conducted
all the diagnostic tests, introducing the possibility of cognitive bias when
interpreting and recording results. This was especially true in studies where
the operator already knew the results of the reference standard test.

None of the studies appraised used valid power calculations to estimate the
number of participants required to provide a meaningful clinical result. Most of
the studies were small in size and therefore probably underpowered. One of
the studies was significantly larger than the others with 496 participants (3),
but unfortunately did not employ a reference standard. The EAC’s preferred
study (2) was second largest, but with 141 participants was still relatively
small, which gives rise to significant uncertainty reflected by large confidence
intervals (as calculated by the EAC, see Figure 3.5).

Regarding generalisability, one of the main sources of uncertainty resulted
from the relatively poor quality of reporting. Another source of uncertainty
resulted as a consequence of how the index and comparator tests were
applied, for instance the number and location of anatomical sites they were
used at, and the number of insensate sites required for a positive diagnosis of
DPN. This varied considerably in the identified studies, and also varies
considerably in clinical practice: this could have a significant impact on
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results. For instance, in the study by Bracewell et al. (2), the number of
insensate sites required for a positive result was calculated by ROC analysis;
however pre-specified thresholds are generally preferred (51) to ensure that
the results are generalisable. The target condition was problematic for most
studies; in 3 studies because it was not diagnosed by a reference standard (3,
6, 9), in one 1 study because it was detection of ‘at risk’ feet, not DPN (1), and
in 1 study because an inappropriate reference standard was used (8).

Another uncertainty is how the detection of DPN relates to clinical practice.
The principal reason for testing for foot sensation and DPN is to stratify the
risk of foot ulceration (18). However, since the detection of DPN is only one
risk factor that contributes to the risk stratification algorithm specified by NICE
(27), itis unclear how improvement in its diagnostic performance will affect
the clinical care pathway.

Finally, the identified studies were all diagnostic accuracy studies, which have
the aim of providing information on the diagnostic performance of the
intervention and comparators. These studies are useful in providing
information on the first outcome of the scope, namely ‘Sensitivity and
specificity in assessment of vibration perception and/or light touch’. However,
the EAC has not been able to gather any additional information on the
following outcomes listed in the scope for these studies, namely ‘Sensitivity
and specificity in assessment of grade of neuropathy’; ‘Inter-rater agreement
of assessment of grade of neuropathy’; ‘Accuracy of risk assessment in ulcer
formation’; ‘Ulcer formation and amputation’; ‘Time taken for sensory testing’;
‘Quiality of life (QoL)’; or ‘Device-related adverse events’.

3.10.3 EAC’s best estimate of diagnostic accuracy

The EAC considered that of the 6 studies within scope, only the study by
Bracewell et al. (2012) (2) was suitable to inform the diagnostic accuracy
aspect of the decision problem, although this was subject to limitations as
described in section 3.10.2. The EAC used the published data to provide an
estimate of uncertainty, presented as confidence intervals (see also Figure
3.4). Significance testing (p values) could not be calculated because of
insufficient reporting of data (factorial tables comparing index tests would be
required). The data for the sensitivity and specificity of VibraTip, 10g
monofilament, and 128 Hz are summarised in Table 3.9, with VibraTip having
a sensitivity of 0.79 (95% CI 0.69 to 0.90) and a specificity of 0.82 (95% ClI
0.74 t0 0.90). The EAC judges that the current limited evidence base
suggests that VibraTip has equivalent diagnostic accuracy to the 10g
monofilament and the 128 Hz tuning fork. However, larger diagnostic studies
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would be required to rule out the possibility that there are no clinically
important differences between the detection methods.
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4 Economic evidence
4.1 Published economic evidence
4.1.1 Critique of the sponsor’s search strategy

Insufficient information was provided to enable the EAC to reproduce or
critically appraise the sponsor’s search strategy. No description was given of
any search for economic evidence on the technology. There was no indication
that the databases given as a minimum requirement on the submission
template (Medline, Embase, Medline (R) In-Process, EconLIT, NHS EED) had
been searched.

Given the relative paucity of directly relevant studies identified for the clinical
evidence submission, it is unlikely that additional economic studies relevant to
the decision problem would have been identified. However, it would have
been appropriate for the sponsor to report the methodology and results of a
systematic search, even if the results were negative.

EAC'’s literature search for economic studies

The searches carried out by the EAC to identify clinical effectiveness
evidence (reported in Section 3) were not restricted by study design. The
searches were designed to retrieve all studies reporting on use of VibraTip to
detect diabetic peripheral neuropathy in people with type 1 or 2 diabetes. As a
result, these searches would have retrieved any studies of economic evidence
on the technology.

In addition to these searches, the EAC designed and ran additional searches
in specialist databases indexing economic research; EconLIT, Health
Economic Evaluation Database (HEED) and the Cost-Effectiveness Analysis
(CEA) Registry. The NHS Economic Evaluation Database (NHS EED) had
already been searched by the EAC via the Cochrane Library as part of the
searches for clinical effectiveness evidence. Full details of all the search
resources and strategies used by the EAC search (included search date and
the volume of results returned) are provided in Appendix 3.

4.1.2 Sponsor’s study selection

No economic studies were identified or selected by the sponsor. The EAC did
not identify any published economic studies concerning VibraTip.
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4.1.3 Included and excluded studies

There were no studies found by the sponsor or the EAC. Thus inclusion and
exclusion criteria are not relevant.

In submission section 8.1 (‘Identification of studies’), the sponsor discussed
the studies that were identified for the clinical evidence (1-3, 6, 8, 9), and
summarised three key points (‘critical conclusions’) emerging from these
studies. Namely:

e ‘VibraTip is of comparable performance to the Neurothesiometer.
e VibraTip is comparable to the 10g Monofilament.
e VibraTip is superior to the Medical Calibrated 128 Hz Tuning Fork.’

The EAC considered that VibraTip had not been demonstrated as being
comparable with the neurothesiometer and that there was no statistical
evidence for VibraTip being superior (in terms of diagnostic accuracy) to the
128 Hz tuning fork. However, the EAC agreed that the limited clinical
evidence from comparative studies between VibraTip and the 10g
monofilament might indicate at best equivalent diagnostic accuracy of these
devices, although there is considerable uncertainty across all the studies (see
sections 3.10.2 and 3.10.3).

In section 8.1.2, the sponsor described the search strategy used to identify
the cost of comparator technologies (10g monofilament, 128 Hz tuning fork,
and neurothesiometer) and the criteria adopted to select the base case prices
from a range of prices returned from google searches. The findings are
critigued by the EAC in section 4.2.5.

4.1.4 Overview of methodologies of all included economic studies

There were no included economic studies by the sponsor or the EAC.

In submission section 8.2.1, the sponsor populated Table C2 with information
from studies informing the clinical evidence. The EAC concluded that none of
the studies presented in this table were applicable to the economic evidence,;
all studies cited by the sponsor have been discussed in section 3 of this
report.

4.1.5 Overview and critique of the sponsor’s critical appraisal for each
study

There were no studies identified by the sponsor or EAC to critically appraise.
The sponsor populated the economic critical appraisal checklist with an
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amalgamation of the previously discussed clinical evidence papers
(submission, Table C3). This was not applicable to the economic evidence.

4.1.6 Does the sponsor’s review of economic evidence draw
conclusions from the data available?

There was no economic evidence presented by the sponsor, or identified by
the EAC, to inform conclusions.

4.2 De novo cost analysis

The sponsor created its own de novo cost model which was appropriate given
the lack of economic evidence available. The EAC critically appraised this
model using the methodology of Drummond and Jefferson (1996) (59). The
appraisal checklist is reported in Appendix 4. The structure of the model is
now described.

4.2.1 PICO analysis

The population (patients), technology (diagnostic intervention, VibraTip),
comparators, and outcomes used in the model are described in the following
sections.

Patients
The sponsor’s description of the population and setting was unclear.

The starting population in the model comprises people with diabetes, with a
proportion of these in high risk groups, some with pre-diagnosed DPN. At later
stages in the model, these high-risk patients are at higher risk of ulceration,
developing ulceration, having ongoing ulceration, or undergoing amputation.

Technology

The intervention used in the model was VibraTip which was associated with a
specific cost per-examination. In the base case, it was assumed that VibraTip
would be adopted for 40% of the population with diabetes.

For all devices, patients considered to be at low risk of ulceration, were tested
for DPN once per year; for patients at high risk of ulceration, testing was
carried out 4 times per year.

Comparator(s)

The comparators described in the model were the 10g monofilament (used in
the base case and the executable model provided to the EAC) and the 128 Hz
tuning fork. Details of the neurothesiometer, including costs, were reported by
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the sponsor, but this was correctly excluded in the model, as VibraTip was not
expected to replace this specialised technology.

Outcomes

The outcomes were reported as total costs of the intervention arm compared
with the ‘current practice’ arm. Of the outcomes described in the scope (see
Table 2.1), only ‘Ulcer formation and amputation’ was represented in the
model.

4.2.2 Model structure
Software

The executable model provided to the EAC was a Microsoft Excel
spreadsheet. The spreadsheet had 7 worksheets which were as follows:

e ‘Introduction’, entitled ‘Economic activity effects of NHS innovation’.
This provided a brief description of the cell types used in the model
(e.g. input cells, formula cells).

e ‘Main menu’. This provided hyperlinks to the other worksheets in the
model.

e ‘Int’ [internal]. This sheet provided the main structure and logic of the
model (i.e. the decision tree).

e ‘Input parameters’. This sheet was intended to provide the variable
non-cost inputs required for the model. Some tables were clearly
mislabelled, and costs of the devices were incorrectly reported. Not all
the input variables were executable (i.e. changing them did not affect
the model). To change some key variables in the model it was
necessary to manually over-ride a cell used in the model itself (the ‘Int’
worksheet).

e ‘Costs (Social Care)'. This worksheet was unpopulated and did not
contribute any inputs into the model.

e “Costs (NHS)'. This worksheet provided cost inputs for the model and
consisted of a table that was incorrectly labelled. Some of the costs
reported in the table were used in the model, whilst others were not
associated with an active cell. Costs included per-examination cost of
the devices (VibraTip and comparators), cost of treatment of ulceration,
and cost of amputation.
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e ‘Results’. This worksheet calculated and reported the aggregate results
of the base case model analysis on a population level, and the
incremental difference in cost using VibraTip compared with the 10g
monofilament. Results from the sensitivity analysis were also
presented in this sheet. However, these results had been manually
entered in the version of the Excel file provided, so it is not evident how
they had been calculated.

Structure

The economic model provided (‘Int’ worksheet) was a decision tree with a
three year time perspective. The model consisted of two arms from which the
aggregate cost results were derived. These arms represented the flow of
patients of the entire diabetic population of the UK through the relevant patient
pathways for diabetic foot inspections.

Key issues arising from the structure are that the diagnostic accuracy of
VibraTip and its comparators were not used in the base case of the model
provided. Thus the results provided in the clinical evidence submission
(principally concerning diagnostic accuracy) did not explicitly inform the
economic evidence. In the base case, as diagnostic accuracy is not applied
explicitly to each test, the model can be classed as a cost minimisation
analysis. Such analyses are only appropriate if the intervention and
comparators have demonstrated non-inferiority in terms of clinical
effectiveness and safety. In consequence, any differences in costs should be
solely due to the cost of the devices and related use, rather than the costs of
preventative management of diabetic feet.

The first arm of the model was labelled as ‘current practice’, and is
represented graphically (submission, section 9.1.4) and in tabular form
(submission, section 9.1.5). The decision tree model was designed so that at
each stage there were mainly dichotomous ‘choices’. In the ‘current practice’
arm, there was an initial stage where patients are classified as high risk or
routine risk, followed by 3 years of similar decisions, resulting in 16 outcome
states (2%). Each state in the model was associated with three variables:

e The transition probability of entering that state;

e The number of patients in that state (calculated by the number of
patients in parent state multiplied by transition probability);

¢ The cost associated with being in that state.

Patients had a risk of ulceration, repeat ulceration (second and third year
only), and amputation (third year only). Not all clinical outcomes were
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possible, for instance patients without ulcers in the second year could not go
on to develop ulcers in the third year, and if diagnosed as routine risk (annual
screening) in the first instance, it was not possible to then be diagnosed at
high risk in later years. The EAC considered this was a limitation of the model
in its representation of clinical reality, although it was unclear if this would bias
results.

The second arm described by the model was the intervention arm. Usually,
the structure of this arm matches that of the control arm (current practice).
However, in this case the intervention arm categorised patients as receiving
‘VibraTip’ in the upper branch (40% of patients in base case), or receiving 10g
monofilament in lower branch (60% of patients), instead of adopting a high or
routine risk state. In the subsequent choices at one year, patients either did or
did not develop ulcers in the VibraTip and comparator branches, the same as
in the current practice arm. In the intervention arm, to compensate for
omission of an initial choice of high or routine risk, the model averaged
transition probabilities and device costs at each subsequent stage. Other than
this, the intervention arm was subject to the same limitations as described in
the current practice arm.

Functionality of model

Some input parameters were not used by the model and some were not
identified in the correct parts of the workbook (i.e. the ‘Input parameters’ and
‘NHS Costs’ worksheets). In some places, table headings and descriptions
were incorrect and did not relate to the decision problem. Input variables,
which can be changed for sensitivity analysis, were not clearly separated from
internal variables.

Only the base case results using the 10g monofilament as a comparator were
presented as an executable result. Results from other scenarios, for instance
using the 128 Hz tuning fork as the comparator or using sensitivity analyses,
were reported in the accompanying narrative only.

The authors of model have added text descriptions and instructions to some
cells, such as ‘The difference between the Current Practice & Retained
Practice Figures with NO VibraTip is £5 K or 0.03% and is the figure used for
assessing cost benefit’ [located in ‘Input parameters’ of worksheet]. The EAC
does not know the significance of this comment.

4.2.3 Clinical parameters and variables

Clinical data
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From the clinical evidence submission, the sponsor identified 8 studies that
they considered were in scope and relevant to the decision problem. These
studies, and a paper not originally included (4), were also cited (submission,
section 8.2.1, Table C2). Six of these studies were diagnostic accuracy
studies, 2 were technical papers, and 1 was a prospective RCT. Of these, the
EAC deemed the 6 diagnostic accuracy studies were in the scope of the
decision problem (1-3, 6, 8, 9) with 1 study being directly relevant to the scope
and of a higher quality than the others (2).

However, as described in section 4.2.2, the economic model did not include
any discussion of diagnostic or preventative intervention inputs. Hence there
was no link between the clinical evidence and the assumptions adopted in the
economic model.

Time horizon

The economic model submitted had a time horizon of 3 years. The sponsor
did not justify this time horizon, other than stating ‘[The time 3 year horizon]
Represents an overview of assessment and progression for Diabetics’
(submission, Table C4).

In the decision tree model presented, dichotomous choices (‘branches’, years
1 and 2) and outcomes (‘leaves’, year 3) followed a strict temporal order,
which generally resulted in patients deteriorating over the course of the
model, and the proportion of the patients with serious complications
increasing. However, the model was greatly simplified by being restricted in
the main to only two decision options per state, and there were other
structural limitations (e.g. no new ulcer formation possible in year 3).

One of the weaknesses of decision trees is that the number of states
increases geometrically for each time step (the tree becomes too bushy) (60).
For instance, if a 4 year horizon had been selected then there would have
been 32 outcomes in each arm rather than 16 outcomes. However, a longer
time period might have been more appropriate as diabetes and DPN are
chronic conditions, with DPN frequently occurring years or decades after
diabetes is diagnosed (61). For these reasons, a state transition model, such
as a Markov model, may have been a preferred model choice if the sponsor
had intended to report cost consequences or cost-effectiveness analyses,
rather than cost minimisation.

Outcome measures

The economic model was a deterministic cost consequence model. Patients
entering the model underwent a series of ‘decisions’, each of which was
associated with predefined transition probabilities. Each of the consequences
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(states) was associated with a monetary value. For the monitoring states, this
value is based on the cost of using the device per patient. For the
management of ulceration and amputation, the costs per event were much
higher, but because the intervention and comparator devices had no impact
on the outcomes from the clinical pathways in the base case, these values
were identical for all tests. The sponsor restricted its reporting of results to the
aggregate monetary expenditure only. Disaggregated monetary data, costs
per patient, or the proportion of patients undergoing specific consequences
such as foot ulceration, were not reported.

Discounting

In submission section 9.1.8 (Table C4), the sponsor reported that a discount
rate of 3.5% had been ‘Added in final figures’. However, there was no
evidence from the model that annual discounting had been applied.

Other variables

Important parameters and transition variables that impacted on the patient
pathways included the probability of developing DPN (which in the model was
a surrogate for being at high risk of ulceration), risk of foot ulcers in low and
high risk populations, risk of foot ulcers requiring retreatment, and risk of
amputation in patients who have had a foot ulcer retreated. A discussion and
critiqgue of these values is given in section 4.2.4. Note these do not influence
the base case results because each arm adopts the same transitional
probabilities, and these costs were identical for all tests.

Input of sponsor’s advisors

In submission section 9.2.5, the sponsor stated that they sought clinical
advice and opinion from Professor Andrew Levy of the University of Bristol
only. Professor Levy is the inventor of VibraTip. In section 9.3.4, the sponsor
states that Dr David Huckle, the Chief Executive of Adams Business
associates, independently developed the economic model used to inform the
decision problem.

The sponsor did not elaborate on the nature of the advice received from
Professor Levy or Dr Huckle, and how it was applied to the economic model
or to inform the decision problem.

4.2.4 Transition probabilities, resource identification, measurement and
valuation

Description of sponsor’s assumptions
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The sponsor reported the assumptions in tabular form (submission, section
9.1.6, ‘Assumptions Table’). References for these assumptions are given in a
Table at the end of this section (‘Sources of Information used for
assumptions’). However, some specific values used were not easily traceable
in the references cited. The EAC has summarised the assumptions used and
its interpretation of them in Table 4.1.
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Table 4.1 Summary of sponsor’s assumptions and EAC’s interpretation.

Sponsor’s Value Reference provided by sponsor EAC interpretation

assumption stated

Diabetic Population 29 M NICE figures as quoted in scope. CG10 (2004), CG | Figure given in scope is 3.75 million, with 850,000

Diagnosed 119 (2011), CG15 (2011). not diagnosed, equivalent to 2.9 million diagnosed.

Proportion of 60% NICE figures as quoted in scope. CG10 (2004), CG | This figure is given in the scope. However, it was not

Patients 119 (2011), CG15 (2011). used in the model. Unreferenced in scope.

Susceptible of

developing DPN

Prevalence of DPN 7.4% NICE figures as quoted in scope. CG10 (2004), CG | Scope states ‘The current DPN prevalence rate of

for Diabetics 119 (2011), CG15 (2011). 7.4% for diabetes (diagnosed and undiagnosed)'.
Unreferenced in scope.

Proportion of 6% Jeffcoate & Harding, Diabetic Foot Ulcers, Lancet, Three year cumulative incidence of DPN was 5.8% in

Diabetics that
Develop Foot/Leg
Ulcers

2003 May 3362 (9368), 1545-51.

Ramsay et al, Diabetes Care 22, 382-387, 1999.
Boulton et al New England Journal of Medicine 2004,
352 48-55, 2004 from Manchester UK, reported 15%

develop ulcers. Diabetes UK quote figure of 10%.

retrospective cohort study of diabetic patients (62),
not discussed in other studies cited (63, 64). In the
sponsor’s narrative, the sponsor estimated an annual
incidence rate of ulcer formation of 2% in low risk
groups and 5% in high risk groups, with an overall

average of 5.1%. The EAC is unclear how these
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Sponsor’s Value Reference provided by sponsor EAC interpretation

assumption stated
figures were arrived at or used in the model.

Cost of treatment £8500 | Figures used with CG 10 and CG 119 also. Posnet The EAC could not find the value of £8500 for cost of

for Foot Ulcers et al The Burden of Chronic Wounds in the UK, ulcer treatment in either CG10 or CG119 (full

2008, Nursing Times 104:3 44-45 quoted £ 5,200 versions). Nor could the EAC find the reported cost

of £5200 in the Nursing Times article (nor any other
value for this parameter).
The clinical presentation of foot ulcers is likely to be
heterogeneous with wide-ranging costs and
significant uncertainty.

Recurrence Rate of 10% Jeffcoate & Harding, Diabetic Foot Ulcers, Lancet, The EAC was unable to find the value of 10% of

Ulcers after
treatment

2003 May 3362 (9368), 1545-51.

Ramsay et al, Diabetes Care 22, 382-387, 1999.
Boulton et al New England Journal of Medicine 2004,
352 48-55, 2004 from Manchester UK, reported 15%

develop ulcers. Diabetes UK quote figure of 10%.

recurrence rate of ulcers in any of the cited papers
(62-64). The figure of 10% could also not be found

on the Diabetes UK website (www.diabetes.orqg.uk).

This value was not used in the model.
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Sponsor’s Value Reference provided by sponsor EAC interpretation

assumption stated

Proportion of High 204 Figures used with CG 10 and CG 119 also. Posnet The EAC was unable to find the specific figure of 2%

g:EIEAZt}ﬁ“CS et al The Burden of Chronic Wounds in the UK, incidence of amputation in any of these references.

Amputation 2008, Nursing Times 104:3 44-45 quoted £ 5,200

Cost of Amputation £10,780 | Figures quoted in NICE Costing Standard for In- Figures from the NHS Tariffs, as cited in Costing
Patient Management of Diabetic Foot, March 2011 statement: ‘Diabetic foot problems: inpatient
with reference to NHS Tariff QZ11B (£ 6,759 or £ management of diabetic foot problems’ by NICE (65),
9,405 without complications) & QZ11A (£ 13,413 or | are correct. However, the sponsor has averaged the
£ 13,552 with complications). Overall average of £ uncomplicated and complicated elective and non-
10,780 used and compares with earlier figures for elective tariffs without reference to the proportions of
E115, E113 & E105 that ranged from £ 8.3 Kto £ patients in each group.
14.5 K.

Cost of VibraTip £9.95 McCallan Medical Quoted figure. Discussed in section 4.2.5.

Cost of 280 Hz £28 Commercial figures from suppliers from web site Discussed in section 4.2.5.

Tuning Fork searches (median used).

(Median used)

Cost of 10g Mono- £15.20 | Commercial figures from suppliers from web site Discussed in section 4.2.5.

Filament (Median
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Sponsor’s Value Reference provided by sponsor EAC interpretation
assumption stated
used) searches (median used).
Cost of £1200 | Company listed prices: Horwell, Misty Medical, Discussed in section 4.2.5.
Neurothesiometer Science Lab Co.
NHS Tariff for Eoot £700 + | NHS data. QZ 12Z for Foot Procedures and JC18Z | These parameters were not used in model.
Ulcer treatment for to JC20Z range from £ 120 to £ 771 for the treatment
recoverable cost _ B
benefit with other costs additional.
Improved 1-5% From clinical studies potential from improved Discussed in sensitivity analysis (sections 4.2.6 and
diagnostic capacity performance & ease of use with enhanced early 4.3.2).
versus current _ _ _ . e
procedures diagnosis. Arbitrary 1% figure used for sensitivity
analysis.
Cost of Death £8000 | Scottish Cancer Therapy Network Newsletter EAC was unable to retrieve this document. However,
within NHS Autumn 2003 unclear if cost of cancer death is generalisable and
death was not an outcomes of the model.
Consultation Costs £137 PSSU Unit costs of Health & Social Care. Costs of NHS staff were not used in the model.

— cost neutral in
product comparison
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Sponsor’s Value Reference provided by sponsor EAC interpretation
assumption stated
Reported pressure 85.6% | QOF April 2012-March 2013 at EAC has found the number of tests for diabetic
testlrs_g from SOOIZZO http://www.hscic.gov.uk/catalogue/PUB12262 neuropathy in previous 15 months was 90.9% in
practices in
2012/13. 2013 (www.gpcontract.co.uk))
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The EAC advises that in general, the sponsor’s referencing of parameter
values was weak. In some cases the EAC could not trace the specific
parameters chosen by the sponsor. In addition, the rationale for selection of
certain parameters was unclear and hence whether values may be subject to
selection bias. This is a concern given the limited sensitivity analysis
conducted (section 4.2.6).

Application of sponsor’s assumptions to economic model

The EAC cross-referenced the assumptions listed by the sponsor in the
submission with those used in the base case of the economic model (see
Table 4.2).

Table 4.2 Application of sponsor’s assumptions to economic model.

Sponsor’s Application to model EAC comment

Assumptions (and (current practice and

value) from intervention arms)

submission

Diabetic Population Starting population in Starting population (people with

Diagnosed (2.9 both current practice and | diabetes) appropriate.

million) intervention arms.

Prevalence of DPN | Current practice: 7.4% | Structural differences between

for Diabetics (7.4%) used to define high and | arms and subsequent need of
routine risks. averaging less transparent but
Intervention: used to should not bias results.
provide ‘average’ value
of mixed cohort for Additionally, detection of DPN
transitional probability only part of the diagnostic workup
and cost values. to assess the risk of diabetic foot

ulceration.

Proportion of Current practice: value of | Value quoted in sponsor’s

Diabetics that 5% used for high risk submission not used in model.

Develop Foot/Leg patients and 2% used for

Ulcers (6%) low risk. Structural differences between

arms and subsequent need for
Intervention: values used | averaging unsatisfactory but
but averaged (see should not bias results.
previous row).

Recurrence Rate of Current practice: The EAC did not find reference to
Ulcers after treatment | transition probabilities the value of “10%’ in the
(10%) stated as [1- 0.64] [cell spreadsheet.

F14 ‘Input parameters].
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Sponsor’s
Assumptions (and
value) from
submission

Application to model
(current practice and
intervention arms)

EAC comment

In other cases, value
linked to cell E14 (‘Input
parameters’) with value
of 0.82, but this has been
manually over-ridden to
0.7 in the model.

Intervention: as above.

The EAC could not determine
where the modelled values of
0.64 (64%), 0.82 (82%), 0.3
(30%) originated from. These
values were not explained in the
submission.

Proportion of High
Risk Diabetics
resulting in
Amputation (2%)

Current practice:
amputation rate of 0.36
[cell R99 ‘Int’, derived
from cell D15 ‘Input
parameters’].

Intervention: only place
in model where there are
3 branches:

0.0599 [cell R36 and
R66 ‘Int’, manually
entered]

0.64 [cell R33 and R63]

0.3001 [cell R30 and
R60]

Only patients who were initially at
high risk and have ulceration for
two consecutive years can
undergo amputation (with no third
year of ulceration possible) in
standard care but possible in
intervention arm.

EAC did not find reference to the
‘2%’ value in the model’s
spreadsheet.

The EAC could not determine
where the value of 0.0599 was
derived. It was noted the state
that preceded these were the only
ones which had 3 outcomes:
‘amputation’ [0.0599], ‘high risk
testing [0.64], and ‘Ulcer
continued treatment’ [0.3001].
The last transition probability was
directly derived from the other
two, suggesting it was placed to
keep the model functional (e.g. so
patient numbers were preserved).

Costs of intervention
and comparators.

Per use cost employed.

For intervention arm,
averaged costs used
(high risk patients have 4
tests per year).

Discussed in section 4.2.5.

‘No event’

Current practice: cells
R75, R91, and R105

In year 3 of the model, there are 5
‘no event’ cells which have zero
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Sponsor’s
Assumptions (and
value) from
submission

Application to model
(current practice and
intervention arms)

EAC comment

probability 0.

Intervention: R12 and
R42 probability 0.

probability attached to them. This
means there is 100% probability
of the inverse pathway occurring
(patient retaining high or
controlled risk status). The EAC
could not determine the logic
behind this aspect of the model.

Cost of treatment for
Foot Ulcers (£8500)

Used as annual cost of
treatment of foot ulcers
in both arms.

Value independent of category of
risk of patient.

Total costs should be identical in
each arm in in base case.

Cost of Amputation
(£10,780)

Cost associated with
amputation in year 3.

Total costs should be identical in
each arm in base case.

Proportion of Patients
Susceptible of
developing DPN
Cost of Death within
NHS

Consultation Costs

Reported in economic narrative
but not used in economic model.

The EAC advises the derivation of values for many of the parameters was
opaque. The EAC requested clarification from the sponsor seeking
clarification on 4 of these parameters and structural issues (proportion of
diabetics that develop foot/leg ulcers; ulcer recurrence after treatment;
proportion of high risk diabetics resulting in amputation; ‘no event cells’). The
sponsor’s response did not clarify the EAC’s understanding of these issues.

4.2.5 Technology and comparators’ costs

Unit costs of technology

In submission section 8.1.2, the sponsor estimated the costs of the
intervention (VibraTip) and the comparators (10g monofilament, 128 Hz tuning
fork, and [for completeness] neurothesiometer). The sponsor stated the costs
of the comparators were ‘from main manufacturer and distributor list prices for
the products concerned’ and that ‘average list prices from these suppliers
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[were] used’. The suppliers used were Williams Medical Supplies
(www.wms.co.uk) and Canonbury Products (www.canonbury.com). The unit
costs used in the sponsor’s economic analysis did not include value added tax
(VAT). The EAC has used the NHS Supply Chain (www.supplychain.nhs.uk),
accessed on 14" March 2014, as the basis of its estimates for unit costs of
the comparators. The comparative unit costs excluding VAT are listed in
Table 4.3.

Table 4.3. Sponsor’s and EAC’s estimates of unit costs.

Diagnostic device | Sponsor EAC estimate | Comment
estimate (excluding
(excluding VAT)
VAT)

VibraTip £9.95 £9.95 Price of £9.95* from

manufacturer’'s website:
www.mccallanonline.com

10g monofilament £15.20 £16.00 Bailey retractable monofilament
with Duraban

128 Hz tuning fork £28.00 £31.28 ‘Reusable Gardiner Brown’ 128
Hz tuning fork.

Neurothesiometer £1200.00 £1412.03 Not used in economic analysis

* A price of £6.50 (plus postage and packing is cited on the device website
(www.vibratip.com) but this does not seem to be available (no payment mechanism on
website).

VibraTip is a small device which could be misplaced or lost. To counter this, a
peripheral component, VibraClip, consisting of a Lanyard attachment, is
available for £9.95 (excluding VAT) from Williams Medical Supplies
(www.wms.co.uk). This cost has not been included in any analysis by the
sponsor or subsequently by the EAC.

Per-examination costs

The relevant costs of the intervention and comparators used in the sponsor’s
de novo economic analysis was the per-examination cost (device cost
associated per one clinical examination), rather than the unit purchase price
(submission, section 9.3.6).

The sponsor listed 6 assumptions made during its calculations of per-use

costs. Table 4.4 summarises these and provides the EAC’s critique of them.
97 of 151
External Assessment Centre report: VibraTip for testing vibration perception in the detection
of diabetic peripheral neuropathy
Date: April 2014



http://www.wms.co.uk/

http://www.canonbury.com/

http://www.supplychain.nhs.uk/

http://www.mccallanonline.com/Vibratip

http://www.vibratip.com/?page=q_and_a

http://www.wms.co.uk/Diabetes_Screening/Diabetes_Treatment_and_Screening_Devices/VibraTip_Vibration_Sense_Testing_Device



Table 4.4 Sponsor’s assumptions when calculating per-examination costs and

EAC ‘s critique.

Sponsor’s assumptions

EAC’s critique

The comparator products require greater skill
in use and additional time to perform the
assessments than VibraTip. These
comments are supported by all of the 9
references noted for the Economic
Assessment above.

The sponsor makes reference to
papers provided in the clinical
evidence submission and listed in
Table C9. The EAC did not find
guantitative evidence for the need for
greater skill or greater time to
perform the comparator tests in any
of these papers.

The time to perform the necessary
procedures with VibraTip can be faster than
the comparator products (6) but this is time
that might not be valuably occupied and is
not considered as a recoverable cost in the
economic calculations.

Time savings from VibraTip over its
comparators has not been
guantitatively demonstrated.
However, the EAC agrees that any
time savings made would not
necessarily free time resources
because clinic appointment slots are
usually pre-determined and testing of
foot sensation forms only one part of
the overall assessment.

In the same way the ease of use, general
utility and limited training required for
VibraTip compared to the comparator
products is not quantified for cost savings.

The EAC agrees with this statement.

The product usage costs are based on
cost/test related to the useful life of each
comparator device.

Agreed and expanded in this report
(see section 4.5).

As each device has a finite useful life,
replacement of comparator products with
VibraTip is assessed in the Economic Model
from the level of “Adoption” of VibraTip
against these other products.

Level of adoption is varied in the
sponsor’s sensitivity analyses
(section 4.2.6).

Use of the high cost gold standard
Neurothesiometer is not considered in the
main economic Model as VibraTip would not
be used as a replacement product although
the comparisons undertaken and referenced
above [Table C2] showed that VibraTip gave

The EAC agrees that VibraTip would
not replace the neurothesiometer, but
does not agree that the clinical
evidence shows that VibraTip has
equivalent diagnostic accuracy to the
neurothesiometer (none of the
clinical studies were designed to
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comparable clinical performance demonstrate this).

From these assumptions, the sponsor calculated the per-examination cost of
VibraTip and its comparators, using a combination of useful life of the device
and clinic throughput. These contributory factors were not applied identically
for each device, as described in the following sections.

10g monofilament

The sponsor made the following assumptions when calculating the per-
examination costs of the 10g monofilament:

e The monofilament can be used 10 times before it requires resting for a
24 hour period. As it is possible more than 10 patients would be seen
in clinic per day, 2 monofilaments per clinic would be required to
provide availability.

e The maximum useful life of the monofilament before it expires is 1
year.

e Three clinics are held per week.
Therefore, the cost per-examination of the monofilament are:

e £30.40 [2 x unit cost] / (10 [uses per day] x 3 [clinics per week] x 50
[working weeks per year]) x 2 (units bought) = £30.40 / 3000 =
£0.0101. £0.01 (1 pence) was the value used in the economic model.

The EAC considered this was probably a reasonable estimate of the per-
examination cost of using the monofilament, assuming clinics were operating
at the maximum capacity described. If this assumption did not hold (i.e. there
were less than 10 patients examined per clinic), then the per-examination cost
of the 10g monofilament would exceed £0.01. Alternatively, if there are 4
clinics a week the cost would fall to £0.0076, with the cost falling as number of
clinics rises.

It is recommended that the 10g monofilament is rested for 24 hours following
10 patient examinations in CG10 (18) based on a technical study by Booth et
al. (2000) (24). The sponsor cited that the expiration date of 1 year was from
guidance from the US Food and Drug Administration (FDA), which does not
apply to the UK. However, this seems a reasonable estimate. The only 10g
monofilament listed on the NHS Supply Chain is the Bailey retractable, and
the instructions for use for this device state that the useful life is 6 months for
heavy (daily) use or 24 months for more occasional use. Thus the useful life

99 of 151
External Assessment Centre report: VibraTip for testing vibration perception in the detection
of diabetic peripheral neuropathy
Date: April 2014





of the monofilament is dependent on the throughput of the clinic. A more
recent technical study (12) has indicated that the useful life of some branded
monofilaments may be limited to 70 to 90 patients, although it is noticeable
from this study that the Bailey’s monofilament compared favourably with
others in terms of initial calibration and subsequent deterioration. This
uncertainty is addressed further in section 4.5.

The sponsor estimated that on average the 10g monofilament would be used
in 3 diabetic clinics per week. The EAC could not verify this estimate but it is
likely that the usage pattern of the monofilament is dependent on the location
and setting. The sponsor should have measured the impact of such
uncertainty through sensitivity analysis.

128 Hz tuning fork

The sponsor determined the cost per-examination of the tuning fork with the
following assumptions:

e Appointment slot time 15 minutes (time to conduct all clinical
examination and history).

e Two tuning forks required per clinic, 3 clinics held per week.

e Total usage per year calculated as 2 [tuning forks] x 4 [uses per hour]
X 6 [hours of clinic] x 3 [clinics per week] x 50 [working weeks] = 7200.

Therefore the cost per-examination of the tuning fork was calculated as
£56.00 [cost of tuning fork x 2] / 7200 = £0.0077 (approximately £0.008, or 0.8
pence). This was the value used in the economic model.

An inconsistency presented in the analysis was that the estimated clinic
throughput for the tuning fork (24 patients per clinic) was different to that
described for the 10g monofilament, resulting in cost denominators (number
of patients per clinic per year) of 3000 and 7200 respectively for the devices.
If the same assumptions had been used for the tuning fork as for the 10g
monofilament, then the cost of the 128 Hz tuning fork would have been higher
(£0.019 per-examination).

However, the EAC considered that the main flaw in the cost analysis
presented was that the tuning fork was given a useful life of 1 year before
replacement. The EAC is unaware of any evidence to suggest the tuning fork
deteriorates over a year’s use. It has been claimed, for instance by Levy
(2010) (6), that tuning forks tend to be stolen, but this risk has not been
verified and is probably unquantifiable. Feedback from clinical experts was
almost unanimous that tuning forks have an unlimited useful life and are only
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replaced when they go missing. Increasing the useful life associated with the
128 Hz tuning fork would clearly reduce its per-examination costs.

The sponsor also claimed in this section that the tuning fork had poorer
clinical performance than its comparators, owing to the possibility of patient
cueing and greater variability in use. However, this is not consistent with the
clinical evidence or the assumptions adopted in the economic model.

VibraTip

For VibraTip, the sponsor did not attempt to estimate clinic throughput or
usage over the course of 1 year, but instead extrapolated evidence on the
battery life to the clinical setting such that:

e Number of single tests = 5000.
e Cost of VibraTip = £9.95.

e Therefore cost per test with VibraTip = £9.95 / 5000 = £0.002 (0.2
pence).

The EAC considered that this analysis was not a fair comparison with the
other tests, and that the true per-examination cost of VibraTip might be as
high as £0.0995 (9.95 pence). The reasons for this are discussed in section
4.5,

Miscellaneous costs

The sponsor noted other possible resource savings from adoption of VibraTip
rather than other devices:

e Increased primary care management, diverting management away
from hospital clinics.

e The potential for increased testing, with improved patient care resulting
in fewer incidences of ulcers and their treatment costs.

e Savings from reduced amputations and reduced need for
hospitalisation.

e Possible reduced social care resources.
e Minimal training of staff required.

There is no evidence to support these claims, particularly relative to the 10g
monofilament.
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4.2.6 Sensitivity analysis

The main purpose of sensitivity analysis in economic modeling is to provide a
level of confidence that the results are valid (within a range), and allow for an

analysis of uncertainty. The simplest method to achieve this is one or two-way
deterministic sensitivity analysis (66).

In submission sections 9.4.1 and 9.4.2, the sponsor discussed what it
considered were the two major sources of uncertainty. The first was the
projected uptake (adoption) of VibraTip compared to its comparators (10g
monofilament or 128 Hz tuning fork), whilst the second concerned adherence
to NICE clinical guidelines (CG10) and the possible implications of improving
compliance, particularly the element of screening for DPN.

Adoption of VibraTip

The base case intervention arm assumed that 40% of tests for DPN (in both

low and high risk groups) would be performed using VibraTip (‘intervention’),
with the remaining 60% using 10g monofilament or 128 Hz tuning fork. In the
current practice arm, all patients received either 10g monofilament or 128 Hz
tuning fork.

The sponsor conducted sensitivity analyses with proportional adoption rates
of VibraTip of 0%, 20%, 40% and 100%.

This sensitivity analyses did not test the underlying uncertainties in the model.
In the base case, the patient pathways modelled were not affected by the
relative use of VibraTip or its comparators, with only the per-examination cost
of the device itself influencing the results. Thus, if VibraTip is cost-saving in
the base case any changes to its adoption uptake should be directly
proportional to the savings made. Altering the proportion of adoption affects
the magnitude of savings, but not the direction.

Patient pathways

As a second sensitivity analysis, the sponsor assumed VibraTip use was
associated with a 1% relative risk reduction in ulcer formation compared with
comparator devices. Thus in patients who were at high risk, the probability of
having an ulcer decreased from 5% to 4.95%, and for patients at low risk, the
probability decreased from 2% to 1.98% (submission, Table C10.2). Given the
high cost of treating ulcers and resultant amputation in the model, this has a
material impact on costs (see section 4.3.2). The sponsor also combined this
assumption with the adoption uptake, to provide crude two-way deterministic
analysis.
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The EAC considered that this analysis did not measure parameter
uncertainty, but instead could be considered to be a type of scenario analysis.
The assumption of a 1% reduction in ulcer rates was unsubstantiated but
seemed to be associated with the potential from improved performance and
ease of use with enhanced early diagnosis of DPN, and subsequent
avoidance of foot ulcers. As noted in Section 3.10, the available limited clinical
evidence indicates that VibraTip has equivalent or non-inferior diagnostic
accuracy to the 10g monofilament and the 128 Hz tuning fork.

Potential sensitivity analysis

The sponsor failed to address the uncertainties associated with cost per-
examination of devices; relative diagnostic accuracies; the risks and
uncertainties associated with the probability of ulcer formation and
amputation; and subsequent management costs.

4.3 Results of de novo cost analysis

4.3.1 Base-case analysis results

The sponsor reported the base case results by three methods. In the first (and
most appropriate) method (submission, 9.5.1), the aggregate costs associated
with the current practice and intervention arms were summed and presented.
These costs represented the budgetary impact of using the devices in the
entire modelled diabetic population (2.9 million) over the three year period of
the model, rather than the costs per patient. In the second method
(submission, 9.5.2) the sponsor used the spreadsheet to calculate the
‘theoretical product test costs’. Later in the same section, the sponsor
calculated what is termed ‘real world product test costs’.

Sponsor’s reported base case results

The sponsor reported the results of the base case of the model (submission,
Table C2). The cumulative costs associated with each branch of the decision
tree were summed for the current practice and intervention arms of the model.
In the base case, adoption of VibraTip was set to 40%. The results were:

e VibraTip: £1,467.86 M
e Diabetic Monofilament : £1,467.91 M
e 128 Hz Tuning Fork : £1,467.90 M
The sponsor did not report the incremental differences in costs between

VibraTip and its comparators. The EAC calculated these savings as £0.05 M
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(or £50,000) compared with 10g monofilament and £0.04 M (or £40,000)
compared with the tuning fork.

From these results, the EAC calculated that the sponsor’s claimed savings
were:

e Use of Vibratip saves £50,000 compared with the use of monofilament
for monitoring 2.9 million diabetics (equivalent to saving 1.7 pence per
patient over 3 years)

e Use of Vibratip saves £40,000 compared with the use of tuning fork for
monitoring 2.9 million diabetics (equivalent to saving 1.4 pence per
patient over 3 years).

Comparison with 10g monofilament

In the spreadsheet supplied to the EAC, the 10g monofilament was used as
the only comparator. The results for the base case analysis for the 10g
monofilament, as reported in the spreadsheet in ‘Results’ worksheet (rather
than the word document submission) were as follows:

e Vibratip: £1,467,900,713
e 10g monofilament: £1,467,930,096
e Cost savings from VibraTip compared with monofilament: £29,384

These values are similar, but not identical to, the results presented in the
written submission.

The EAC investigated the reason for the discrepancy between these values.
Given the assumptions, the proportion of people who remain on current
practice (in this case 10g monofilament) should be exactly the same as the
current practice arm, when scaled up. By adjusting cell F23 of ‘Int’ to 0
(redirecting all patients to us 10g monofilament rather than VibraTip) the
results changed to:

e Current practice arm (100% use 10g monofilament): £1,467,930,096
e Retained practice arm (100% use 10g monofilament): £1,467,935,122

Hence the results were similar, but not exactly the same, with the retained
practice arm being £5025 more than the current practice arm. Proportionately,
this difference is 0.000342%.
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The EAC noted that in the ‘Input parameters’ worksheet a note stated ‘The
difference between the Current Practice & Retained Practice Figures with NO
VibraTip is £5 K or 0.03% and is the figure used for assessing cost benefit’.
Thus it appears the sponsor was aware of the slight discrepancy.

Overall the EAC notes that the results presented by the sponsor in the
submission were not the same as those of the executable model and that
these may have a small error. Of greater concern, the results as presented
might not inform the decision on which device minimises costs to the NHS
because of the inclusion of an incorrect unit cost for VibraTip (see section
4.5).

Comparison with tuning fork

The sponsor did not provide the EAC with an executable spreadsheet which
included the 128 Hz tuning fork as the comparator. Since the EAC could not
fully replicate or interpret the sponsor’s base case results for the 10g
monofilament, it did not attempt to replicate the sponsor’s results for the 128
Hz tuning fork.

Theoretical product test costs

For this analysis, the sponsor assumed an uptake of 100% of all devices and
calculated the cost by multiplying the number of uses throughout the three
year period by the average cost per-examination of each device. These
results are:

e Diabetic Monofilament at £134,684.
e 128 Hz Tuning Fork at £107,747.
e VibraTip at £21,537.

The sponsor then calculated the average tests required per year, the number
of devices per year, and the total product cost per year. This calculation gave
the same results as above but per year rather than over 3 years (i.e. 10g
monofilament: £45,500; tuning fork £33,000 and VibraTip £7100). These cost
differences arose because the sponsor assumed fewer VibraTip devices are
necessary (718) than 10g monofilaments (2993) or tuning forks (1181).

The EAC has been able to replicate these results, including those for the
tuning fork (by adjusting the cost inputs). However, the EAC advises the
underlying assumptions may be flawed, particularly in respect of the number
of tests per VibraTip in its useful life (section 4.5) Hence the results should be
interpreted with caution
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‘Real world’ product test costs

In the theoretical analysis described above, only 718 VibraTip devices per
year were required to supply the NHS in England and Wales, which is not
plausible. The sponsor also undertook a ‘real world’ analysis for VibraTip and
the comparators (10g monofilament and 128 Hz tuning fork). The sponsor
provided a range of assumptions based on the diabetic population tested
annually for DPN (67); the average number of tests performed on each
diabetic patient per year (1.55, derived from economic model); the average
number of tests per general practice registered with QoF (approximately
8,000 practices (67), average 480 tests performed), and assumed two devices
would be required per practice.

Using only the number of GP practices (8000), number of devices per
practice, and the procurement cost of the devices only (see section 4.2.5), the
sponsor made the following cost estimates:

e Monofilament = £243,000
e Tuning Fork = £448,000, or £224,000 if only 1 device per practice
e Total NHS costs for 8000 practices: VibraTip = £159,000.

In this analysis, VibraTip is reported as less expensive based on the unit cost
of the device. At £9.95 excluding VAT it is less expensive to purchase than its
comparators (10g monofilament at £15.20 and 128 Hz tuning fork at £28.00).
However, this ignores the factors informing the per-examination usage
(section 4.2.5). Additionally, this analysis assumed all the testing would take
place in primary care settings, regardless of risk of foot ulceration. The EAC
concluded the ‘real life’ costing analysis did not usefully inform the decision
problem.

4.3.2 Sensitivity analysis results

The sponsor reported the results of the sensitivity analysis (described in
submission, section 4.2.6) in Table C10.1 (single-way sensitivity analysis,
submission, section 9.5.6) and Table C10.2 (multi-way scenario analysis,
submission, section 9.5.7).

Single-way sensitivity analysis

In the first sensitivity analysis, the sponsor varied the uptake of VibraTip from
the baseline of 40% to 20% and 100% (rationale for these values not stated).
The savings were proportionate to the uptake of VibraTip. Compared with the
10g monofilament, the sponsor reported that the annual savings made by
VibraTip would be £17,200, £34,400 and £86,000 at 20%, 40% and 100%
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adoption levels respectively. The EAC attempted to replicate this analysis by
altering the value of the cell E10 in ‘Input parameters’ (actively linked to cell
F23 of ‘Int’) and retrieved the corresponding values of £12,179, £29,384, and
£80,997. Thus the value of £5000 has been added to the sensitivity analysis,
which corresponds to the sponsor’'s comment on the ‘Input parameters’
worksheet as described previously (section 4.3.1), but the EAC does not
understand the reason for this adjustment.

The sponsor also reported the results for the sensitivity analysis compared
with the tuning fork as £12,900, £25,800, and £64,500 for levels of adoption at
20%, 40% and 100% respectively. As the EAC was not provided with the
workings for this analysis it could not replicate it.

Multi-way scenario analysis

For the multivariate sensitivity analysis the sponsor varied the uptake of
VibraTip and assumed adopting VibraTip would result in a 1% reduction in the
rate of formation of diabetic foot ulcers in people who had not had an ulcer in
the previous year. The sponsor reported that, compared with 10g
monofilament, this assumption would lead to savings of £3,210,000 (20%
adoption), £6,420,000 (40% adoption), and £16,060,000 (100% adoption).
Compared with the 128 Hz tuning fork, the respective savings were
£3,180,000, £6,350,000 and £15,880,000.

The EAC was able to replicate these results following the instructions for
manual changes provided in the spreadsheet (‘Input parameters’). However,
the EAC were unable to confirm the validity of these transition variables. As
discussed in section 4.2.6, there is no evidence to support the assumed risk
reduction and thus the result of the sensitivity analysis is not informative.

4.3.3 Subgroup analysis

The subgroups were described in the scope as ‘People with diabetes having
routine annual checks in a primary care setting; people with diabetes having
more frequent checks in a secondary care setting’. As these subgroups were
integral to the model, subgroup analysis in this context was not appropriate or
possible.

4.3.4 Model validation

The sponsor stated ‘The clinical evidence and assumptions were all set out
above. The internal checks for the structure of the model, particularly for
values between the Current and Retained/VibraTip structures, have been left
in the attached model’. The EAC saw no evidence that full quality assurance
validation had been performed.
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4.4 Interpretation of economic evidence

Consistency with published economic literature

In submission section 9.8.1 (consistency with published literature), the
sponsor simply stated ‘Results were as expected from the product device
price differences’. This statement reflected the key importance of unit and per-
examination costs in the sponsor’'s model, and the lack of published economic
evidence available to draw comparisons with.

Relevance to NHS settings

In submission section 9.8.2 (how well the economic evidence matches the
setting in the scope) the sponsor stated the data covers ‘all applied sectors
carrying out Diabetic clinics’. The EAC considered this was true except for the
‘real world product test costs’ which assumed all tests are in GP practices
(described in section 4.3.1).

Strengths and weaknesses of analysis

In submission section 9.8.3 (strengths and weakness of the analysis), the
sponsor correctly identified ‘The key assumption relates to the life time of
each device as this impacts the cost per test and the ultimate analytical
results’. The EAC’s judgement of the strengths and weaknesses of the
submission is now described.

Strengths of analysis

The EAC considered the main strengths of the analysis were that it matched
the scope well in some categories. The population and settings was people
with diabetes undergoing foot examination in either primary or secondary care
settings. The intervention (VibraTip) and comparators (10g monofilament and
128 Hz tuning fork) also correctly matched the scope. However, only one
outcome described in the scope (‘Ulcer formation and amputation’) was
described in the economic model.

Methodologically, the use of a decision tree was an appropriate (but perhaps
not the optimal) choice to simulate the short-term outcomes of diabetic foot
inspection (68). However, as the base case model did not introduce different
diagnostic accuracies and hence changes in the transition probabilities of
clinical pathways due to the effect of the technology, it became a de facto cost
minimisation model.

Weaknesses of analysis
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The EAC considered the main weakness of the analysis was the failure to
discuss how the findings from the clinical evidence in section 3 informed the
assumption of clinical equivalence implicitly assumed in the economic model.
The rationale for clinical equivalence and the demonstration of equivalent
clinical outcomes to support the argument should have been made explicitly.

This meant that the model, in its base case, was a de facto cost minimisation
model. This may have been appropriate considering the available clinical
evidence base (section 3.10), but this being the case some of the model’'s
functionality was redundant other than to enable sensitivity (scenario)
analyses. Other weaknesses of the de novo model included:

e The sponsor’s calculations of per-examination costs for VibraTip and
its comparators (sections 4.2.5 and 4.5).

e Poor referencing of assumptions used in the model; inconsistencies
between those in the model and those in the narrative submission; and
no explanation on why values were chosen or the process to identify
possible values (except in respect of cost of devices).

e The use of two slightly different structures to model the risk of an ulcer
in the population.

e Replication of the sponsor’s results required adjustment of internal
model parameters in addition to the declared model inputs.

e Poor sensitivity analyses which failed to address the uncertainty
associated with key parameters including the cost per test, useful life of
devices and different sensitivity and specificities.

e The sensitivity analyses that were performed did not inform the
sensitivity of the base case results to these uncertainties:

o Results from the sensitivity analyses assuming different uptakes
of VibraTip were linear and not an informative measure of
uncertainty in the model.

o The second sensitivity analysis was based on an unproven
assumption of improved ulcer detection rate for VibraTip relative
to the other devices, which reported large savings, but was
based on an assumption without evidence.

109 of 151
External Assessment Centre report: VibraTip for testing vibration perception in the detection
of diabetic peripheral neuropathy
Date: April 2014





4.5 Additional work undertaken by the External Assessment
Centre in relation to economic evidence

As the sponsor’s base case economic model was a de facto cost minimisation
model (whereby diagnostic accuracy was assumed to be equal in the
intervention and comparator arms), the costs of the diagnostic testing per se
are crucial to the analysis. The EAC considered that the unit costs estimated
by the sponsor were largely accurate. However, the EAC considered that the
sponsor’s calculation of the per-examination costs, particularly that of
VibraTip, were flawed, and therefore provided additional estimates for these
values.

For its calculation of the per-examination costs for the 10g monofilament and
the 128 Hz tuning fork, the sponsors used estimates based on simulated clinic
use (see section 4.2.5) and expected useful life. Although there was some
inconsistency in these values, and there was only limited evidence to support
some of the assumptions, these unit cost estimates are plausible.

However, for the per-examination costs associated with VibraTip, the sponsor
assumed the device could deliver 5000 tests within its average battery life.
This approach is inconsistent with that taken for the comparator devices,
which introduces additional uncertainty.

The estimate of 5000 diagnostic tests was derived from a conservative
estimate of the 6000 actuations that were reported in the technical study by
Horsfield and Levy (2013) (4) (described in Appendix 2), and assumes that
only one site on one foot is tested. Whilst there is considerable uncertainty
concerning the optimal clinical practice when testing for DPN, it is anticipated
that as a minimum both feet are tested, but also often multiple sites on each
foot.

The submission cites the Horsfield and Levy study (4), which reported that the
amplitude of VibraTip did not decay significantly over the course of the first
1000 activations in one of their test protocols, leading the authors to conclude
that “‘VibraTip would provide a very consistent source of vibration to test at
least 100 patients, if not considerably more’.

The EAC has been informed by the clinical advisors that variations in the
stimulation amplitude may have important clinical consequences. In this
scenario, where VibraTip was simulated as being used 5 times on each foot
(similar to the usual use of the 10g monofilament), and the device discarded
after amplitude significantly declined at 1,000 uses, the cost per patient
examination would be £0.0995 (nearly 10 pence) (£9.95/(1000/10)).
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VibraTip use in this way was reported by Bracewell et al. (2012) (2), which is
the principal paper informing the EAC’s conclusion on the clinical evidence
(section 3.10.3).

The EAC considered that for the 128 Hz tuning fork, it was not possible to
provide a meaningful per-examination cost in this way, because it has an
unlimited useful life.

It is known that the useful life of the 10g monofilament is limited, and this
issue has been addressed in the literature. A technical study performed by
Lavery et al. (2012) on several brands of monofilaments showed considerable
variation in their durability after repeat testing (12). However, the Bailey’s 10g
monofilament (used widely in the NHS) fared comparatively well, with the
results indicating the device produced a buckling force within the limits of
acceptability (between 9 and 11 grams) after 1800 to 2400 tests. If the device
is used 5 times on both feet, this suggests the Bailey’s monofilament would
have a useful life of approximately 200 patients before requiring replacement.

The EAC has recalculated the per-examination costs of VibraTip (using
battery life) and the 10g monofilament (using degradation of buckling force) in
a range of scenarios in Table 4.5 and the sponsor’s unit cost estimates.
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Table 4.5 Cost per-examination estimates for VibraTip and the 10g
monofilament.

Number of activations | Number of sites per- Cost per-
in useful life* examination (protocol) examination
(pence)
5000 1 (hallux, onl fo.ot,. 0.20
sponsor’s submission).
5000 2 (hallux on both feet) 0.40
4 (hallux and malleolus on
5000 both feet, clinical experts) 0-80
o
s 5000 10 (5 sites, both feet (2, 6)) 1.99
S
>
1000 1 (haIIu>f onl fo.ot,. 1.00
sponsor’s submission).
1000 2 (hallux on both feet) 1.99
4 (hallux and malleolus on
1000 . 3.98
both feet, clinical experts)
1000 10 (5 sites, both feet (2, 6)) 9.95
- 4 (hallux and malleolus on
c ..
) both feet, non-clinical
2000 . 3.04
(_Eg protocol for direct cost
‘E comparison only)
o
S 10 sites (5 sites, both feet,
S 2000 manufacturer’s instructions, 7.60
P (12))
>
2
S 10 sites, ‘worst case’
@ 800 scenario’ reported by 19.00
Lavery et al. (2012) (12)
* 5000 activations is representative of number of activations before battery fails, 1000
is representative of number of activations at consistent amplitude.
Note: sponsors per-examination estimate for 10g monofilament 1 pence, for 128 Hz
tuning fork 0.8 pence.
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Thus the EAC estimates, that depending on the importance of maintaining a
constant amplitude for VibraTip, the number of sites per foot and number of
feet tested, the per-examination cost of VibraTip is between 0.2 pence
(estimate used in sponsor’s economic model) and 9.95 pence (usage
estimate consistent with heavy use stated by Horsfield and Levy (4), and that
adopted in the diagnostic accuracy study by Bracewell et al. (2)). This
compares with the sponsor’s estimates of 1.00 pence for the 10g
monofilament and 0.80 pence for the tuning fork, and revised estimate by the
EAC of between 3.04 pence and 19.00 pence (sponsor’s estimate of worst
case scenario). The EAC’s most plausible estimate, using data reported in the
technical study by Lavery et al. (2011), where 2000 uses of the monofilament
at five sites on each foot was practicable, gave a monetary value of around
7.60 pence (12). A potentially important issue with both VibraTip (through
battery discharge) and the 10g monofilament (through reduced plasticity) is
that the operator may be unaware the devices are losing functionality. In both
cases clinical use beyond their effective useful life would result in reduced
sensory force being applied to the patient. In this scenario, it is likely that a
person with true DPN would be less likely to feel VibraTip or the 10g
monofilament, and be correctly diagnosed (true positive). However, a person
without DPN would also be less likely to detect the devices, and therefore
would risk being incorrectly diagnosed with DPN (false positive). This could
potentially lead to inappropriate referral, over treatment, and increased costs,
but would be unlikely to have a detrimental effect on the patient’s health.

4.6 Conclusions on the economic evidence

The sponsor did not provide any published economic evidence on VibraTip
and no economic studies were identified by the EAC. The sponsor provided
the EAC with a de novo economic model structured as a decision tree that
simulated the patient pathways of diabetic patients over three years.
Outcomes in the model included patients developing high risk of ulceration,
developing ulcers, and requiring amputation. Each state in the model was
associated with a transition probability, a number of patients (as a proportion
of the diabetic population) and a cost. The costs were associated with device
usage, management of ulcers or amputation.

The EAC critically appraised the model and the accompanying narrative in the
sponsor’s submission. The model, in its base case, had no diagnostic input
and thus implicitly assumes diagnostic equivalence.

Given the assumed diagnostic equivalence, each arm in the model had the
same clinical outcomes and clinical costs; only the per-examination device
costs contributed to the difference in aggregate costs (making it a de facto
cost minimisation model). The EAC also noted that the two arms of the model,
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current practice and intervention (which incorporated ‘retained current
practice’) were structurally different. In general, the input parameters for
transition probabilities and costs were not judged to be robust or transparently
derived from the references provided, making it difficult for the EAC to
replicate the sponsor’s results.

The EAC disagreed with the methodology used by the sponsor to estimate
device per-examination costs, and considered that, depending on its useful
battery life and the number of foot sites per patient used, VibraTip would cost
between 0.2 pence and 9.95 pence per person examined. This compared with
the sponsor’s estimate of 1.00 pence and 0.80 pence for the 10g
monofilament and 128 Hz tuning fork respectively, and the EAC’s revised
estimate of 7.60 pence for the 10g monofilament.

In the base case analysis, the sponsor claimed 40% uptake of VibraTip would
result in savings, over 3 years, of approximately £50,000 compared with 10g
monofilament, and £40,000 compared with the 128 Hz tuning fork. The EAC
could not exactly replicate these figures with the model provided. However, as
these values were solely related to the per-examination costs, any changes to
these values would directly impact on the overall aggregate costs. In
scenarios where VibraTip is more expensive than current practice then using
that device will increase NHS costs. The sponsor provided two sensitivity
analyses. In the first one-way deterministic analysis it was shown that
increasing the level of VibraTip adoption would result in proportionate cost
savings (or expenditure if VibraTip was more expensive). In the second
analysis, the sponsor assumed that the use of VibraTip (at an adoption rate of
40%) would reduce the incidence of ulcer formation by 1%, and calculated
that this resulted in savings of £6,420,000 compared with 10g monofilament
and £6,350,000 compared with the 128 Hz tuning fork. However, there is no
evidence to support this assumption.

In summary, the EAC considered that the results of de novo economic model
did not usefully inform the decision problem. The model was built to
accommodate different diagnostic accuracies with associated different clinical
outcomes and costs. However, many of the parameters and much of the
functionality of the model was redundant because no difference was assumed
in the diagnostic accuracies of the device. If the clinical evidence had shown
differences in accuracy then it is important these could be modelled.

The main issues were:

e There was no discussion of the assumptions on diagnostic accuracy
and their consistency or otherwise with the results of the clinical
effectiveness section.

e The unit cost adopted for VibraTip and its comparators.
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e An absence of sensitivity analyses on all unit costs.

If a cost minimisation analysis was adopted, including the per-examination
device costs only, VibraTip might be more expensive than either comparator
under heavy usage (4), with a plausible per-examination cost of between 3.98
pence (for 4 sites per person) and 9.95 pence (for 10 sites per person). This
compares with a per-examination cost of 7.60 pence for the 10g monofilament
assuming 10 sites per person. Given this, the EAC considers that the
economic case for VibraTip is not demonstrated.
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5 Conclusions

Currently NICE guidelines for the assessment of diabetic feet recommend that
the 10g monofilament or a device testing for vibratory sensation (in practice
the 128 Hz tuning fork) should be used to test for the presence of DPN, as
part of a clinical algorithm to assess for the risk of foot ulceration (18). The
current evidence base for these specific devices is limited in terms of quantity
and quality (38), and the guidelines have been developed pragmatically to
reflect this; these are under review and due to be updated in 2015 (14).
VibraTip is a novel device which is used to test for vibratory perception and is
intended as a direct replacement or alternative for the 10g monofilament or
128 Hz tuning fork. The sponsor, McCallan Medical, has presented the clinical
evidence and economic case to support the adoption of VibraTip for the
detection of DPN.

In its clinical evidence submission, the sponsor provided 6 diagnostic
accuracy studies which the EAC considered fitted the scope of the decision
problem (1-3, 6, 8, 9), and a further 2 technical papers, which, whilst not in
scope, provided useful information concerning the performance and
endurance of the device (4, 5). Of the diagnostic accuracy studies, 3 were of
limited usefulness because they did not have a reference standard (3, 6, 9), 1
because it used a modified reference standard (8), and 1 because it recruited
a population who had pre-existing DPN and its target condition was ‘at risk’
feet (1). This left 1 study, by Bracewell et al. (2012) that the EAC considered
was of reasonable quality and most closely matched the decision problem
scope (2).

The study by Bracewell et al. recruited patients with diabetes and investigated
the diagnostic accuracy of VibraTip compared with the 10g monofilament, the
128 Hz tuning fork, and NeuroTip, and used an appropriate reference
standard (neurothesiometer with a threshold of 25 V). The results of this study
indicated that VibraTip had a sensitivity of 0.79 (95% CI 0.69 to 0.90). The
sensitivity of the 10g monofilament was 0.84 (95% CI 0.75 to 0.94) and the
128 Hz tuning fork was 0.69 (95% CI 0.57 to 0.81). The specificity of VibraTip
was 0.82 (95% CI 0.74 to 0.90), the 10g monofilament was 0.83 (95% CI 0.75
to 0.91), and the 128 Hz tuning fork was 0.90 (0.84 to 0.97). These results
had overlapping confidence intervals (see Figure 3.5), indicating that the tests
might be diagnostically equivalent. However, there was no indication that
VibraTip was diagnostically superior to either device, and it was noted that the
10g monofilament in fact gave better results in terms of both sensitivity and
specificity, although statistical superiority cannot be claimed.

The Bracewell study had two important limitations which the EAC considers
were potential sources of uncertainty. Firstly, the diagnostic accuracy
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parameters for each device appeared to have been optimised using ROC
analysis, with 2/10 sites testing insensate by VibraTip indicating the presence
of DPN (2/10 for the 10g monofilament and 1/10 for the 128 Hz tuning fork). It
is unclear how generalisable this is to usual clinical practice. Secondly, the
study was relatively small, with 141 participants. This gives rise to the
possibility of a type 2 error, where there was a difference in the diagnostic
accuracy of the devices, but the study was not adequately powered to detect
it. This could be significant, because even small differences in diagnostic
accuracy might have important consequences concerning the post-diagnostic
pathway for at risk diabetic feet.

The sponsor and the EAC did not identify any existing economic studies on
VibraTip. The sponsor provided the EAC with a de novo economic model,
which was based on a decision tree that mapped patient pathways over a 3
year time horizon. The model had two arms, a current practice arm (which in
the base case was 10g monofilament) and an intervention arm, where
patients were tested with VibraTip (40% base case) or retained practice (60%
10g monofilament base case). Patients with diabetes (population 2.9 million)
were modelled with transition stages and outcomes including being classed
as high risk of DPN (requiring more frequent testing), developing ulceration
and continued ulcers, and requiring amputation. The sponsor performed
deterministic sensitivity testing where the adoption uptake of VibraTip was
assumed to be 20% or 100%, and this was combined with a second sensitivity
analysis, whereby an assumption was made that the introduction of VibraTip
was associated with a 1% reduction in ulcer formation.

The sponsor reported that in the base case, over 3 years, the introduction of
VibraTip would lead to overall cost savings to the NHS of approximately
£50,000 compared with the 10g monofilament and £40,000 compared with the
128 Hz tuning fork. The differences arise from the different per-examination
device costs; all clinical outcomes and associated costs were identical.

For sensitivity analysis, the sponsor reported that increased adoption of
VibraTip would lead to proportionate increases in savings, as would be
expected. If it was assumed that the use of VibraTip would lead to a 1%
reduction in ulcer formation, then VibraTip would lead to savings of
£6,430,000 compared with the 10g monofilament and £6,350,000 compared
with the 128 Hz tuning fork, at the level of 40% adoption and over the three
years.

The EAC considered that in the base case, the model was a de facto cost
minimisation study because the sponsor had implicitly assumed the clinical
evidence showed non-inferiority across the devices. The EAC agrees with
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this interpretation of the clinical evidence but notes the uncertainty around all
the clinical studies.

Hence much of the functionality in the model was not required. The EAC has
identified various issues with the model’s structure and poor sensitivity
analysis (see section 4.2.6) but these are not rehearsed because they do not
inform the results required to answer the decision problem.

The EAC performed some further work on estimating the per-examination
costs of the devices by using the technical papers by Horsfield and Levy
(2012) (4) and Lavery et al. (2011) (12). The principal limitation in the useful
life of a VibraTip is its characteristics as its battery discharges. The EAC
calculated that the per-examination cost of VibraTip ranged between 0.2
pence and 10.0 pence, with a value of between 4.0 pence and 10.0 pence
being most plausible. This compared with an estimated per-examination cost
of the 10g monofilament (in which the plasticity of the filament degrades) of
3.04 pence to 7.60 pence. No equivalent measures were available for the 128
Hz tuning fork which has an indefinite useful life. Thus, the EAC concludes
that the economic case for VibraTip has not been made.

The EAC noted that VibraTip has some potential advantages over the other
technologies, particularly the 128 Hz tuning fork (6). These include its size
and portability, ease of use, and reduced auditory and temperature cueing.
None of these claims has quantitative evidence to support them, and there is
therefore no evidence of demonstrable benefits to patients or the NHS. In
comparison, the advantages of the 10g monofilament and the 128 Hz tuning
fork mainly concern healthcare professionals’ familiarity with the devices,
particularly the 10g monofilament, which is widely used in primary care, has a
consistent amplitude (over 1000 uses), and a lesser requirement for training.

It has been demonstrated previously that early detection of feet at risk of
diabetic ulceration is both beneficial to patients and cost-effective to
healthcare services (69, 70). Thus, the potential benefits of VibraTip will be
dependent on its diagnostic accuracy compared with the present technologies
employed. However, the EAC considers at present the available clinical and
economic evidence for VibraTip is equivocal.

6 Implications for research

The 10g monofilament and the 128 Hz tuning fork are established diagnostic
devices for the detection of DPN and are currently recommended by national
guidelines (18). Comparative research of VibraTip and its comparator
technologies is currently lacking, therefore the EAC would recommend that
further primary research is carried out.
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As the benefit from early detection of feet at risk of diabetic ulceration is not
disputed, the EAC would recommend that research should focus on the
diagnostic accuracy of VibraTip compared with the 10g monofilament and the
128 Hz tuning fork. Such a study should ideally have the following
characteristics:

e Cross-sectional diagnostic design.

e Sequential or random recruitment from a population of people with
diabetes, but with no previous history of DPN or ulceration.

e Adequately powered with predefined outcomes, estimate of significant
clinical effect, and appropriate power calculations.

¢ Predefined thresholds for detection of DPN in line with standard
practice.

e Use of neurothesiometer with a threshold set at 25 V as the reference
standard. Preferably, the operator of the tests should be blind to these
results.

Another source of uncertainty the EAC encountered during the evaluation of
VibraTip was the lack of standardisation of technique when applying VibraTip
or its comparators, relating to which are the most appropriate sites on the foot,
how many sites should be tested, and how many insensate sites are required
for a positive test of DPN. This could be achieved through suitably designed
diagnostic study using ROC analysis. Ideally, standardised practice could be
implemented.
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Appendix 1. Supplementary information of literature searches

performed by EAC.

The databases and information sources searched are reported in Table Al.

Table Al Databases and information sources searched by EAC.

Database / information source

Interface / URL

MEDLINE and MEDLINE In-Process

OvidSP

Embase

OvidSP

Cochrane Database of Systematic
Reviews (CDSR)

Cochrane Library/Wiley Interscience

Cochrane Central Register of
Controlled Trials (CENTRAL)

Cochrane Library/Wiley Interscience

Database of Abstracts of Reviews of
Effectiveness (DARE)

Cochrane Library/Wiley Interscience

Health Technology Assessment
Database (HTA)

Cochrane Library/Wiley Interscience

NHS Economic Evaluation Database
(NHS EED)

Cochrane Library/Wiley Interscience

ClinicalTrials.gov

http://www.clinicaltrials.gov

WHO International Clinical Trials
Registry Platform (ICTRP)

http://apps.who.int/trialsearch/

metaRegister of Controlled Trials
(mRCT)

http://www.controlled-trials.com/mrct/

Diabetes UK conference

See search details below

Society of Chiropodists & Podiatrists
Annual Conference

See search details below

Diabetic Foot Study Group (DFSG)
Proceedings

See search details below

Malvern Diabetic Foot Conference

See search details below

Diabetic Foot Global Conference

See search details below

International Diabetic Foot Conference

See search details below

American Diabetes Association

See search details below

International Diabetes Federation

See search details below

BioMedSearch.com

http://www.biomedsearch.com/

VibraTip website

http://www.vibratip.com/

Association of British Clinical
Diabetologists website

http://www.diabetologists-
abcd.org.uk/home.htm

Association of British Neurologists
website

http://www.theabn.org/

British Peripheral Nerve Society
website

http://www.bpns.org.uk/

British Society for Clinical

http://www.bscn.org.uk/
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Database / information source Interface / URL

Neurophysiology website

Diabetes UK website https://www.diabetes.org.uk/

Primary Care Diabetes Society website | http://www.pcdsociety.org/

Society for Endocrinology website https://www.endocrinology.org/index.asp
X

Society of Chiropodists & Podiatrists http://www.scpod.org/

website

The Neurological Alliance website http://www.neural.org.uk/

Google https://www.google.co.uk/

The searches identified 1034 records (Table A2). Following deduplication 735
records were assessed for relevance.

Table A2. Records identified by EAC.

Resource Records identified

MEDLINE and MEDLINE In-Process 288

Embase 632

Cochrane Database of Systematic Reviews (CDSR) 3

Cochrane Central Register of Controlled Trials (CENTRAL) 37

Database of Abstracts of Reviews of Effectiveness (DARE) 2

Health Technology Assessment Database (HTA) 1

NHS Economic Evaluation Database (NHS EED) 0

w
w

ClinicalTrials.gov

N
w

WHO International Clinical Trials Registry Platform (ICTRP)

metaRegister of Controlled Trials (MRCT)

Diabetes UK conference

Society of Chiropodists & Podiatrists Annual Conference

Diabetic Foot Study Group (DFSG) Proceedings

Malvern Diabetic Foot Conference

Diabetic Foot Global Conference

International Diabetic Foot Conference

American Diabetes Association

International Diabetes Federation

BioMedSearch.com

VibraTip website

Association of British Clinical Diabetologists website

Association of British Neurologists website

British Peripheral Nerve Society website

British Society for Clinical Neurophysiology website

Diabetes UK website

Primary Care Diabetes Society website

elielieolieolelleoliell el folioll _jlNelNoliF YRS E-Y ol

Society for Endocrinology website
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Resource Records identified
Society of Chiropodists & Podiatrists website 0

The Neurological Alliance website 0

Google 2

TOTAL 1034

TOTAL after deduplication 735

Search strategy details

1 Source: MEDLINE(R) In-Process & Other Non-Indexed Citations and
MEDLINE(R) 1946 to Present

Interface / URL: OvidSP

Search date: 10/03/14

Retrieved records: 288

Search strategy:

1 exp Diabetes Mellitus/ 307249

2 diabet$.ti,ab,kf,jw. 427229

3 (dpn or iddm or dm1 or mody or dm2 or niddm or iidm or dm).ti,ab,kf.
42824

4 or/1-3 488471

5 Vibration/ 19511

6 (vibrat$ or vibrotactil$ or vibro-tactil$).ti,ab,kf. 47725

7 or/5-6 53175

8 4 and 7 983

9 (vibratip$ or vibra tip$).ti,ab,kf. 2

10 8 or9 983

11 exp animals/ not humans/ 3898900

12 10 not 11 968

13 limit 12 to (english language and yr="2007 -Current”) 289

14 remove duplicates from 13 288

2: Source: Embase 1974 to 2014 March 06
Interface / URL: OvidSP

Search date: 07/03/14

Retrieved records: 632

Search strategy:

1 exp diabetes mellitus/ 607284
2 diabet$.ti,ab,kw,jx. 614048
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3 (dpn or iddm or dm1 or mody or dm2 or niddm or iidm or dm).ti,ab,kw.
61111

4 or/1-3 756575

5 vibration/ 23774

6 vibration sense/ 2122

7 (vibrat$ or vibrotactil$ or vibro-tactil$).ti,ab,kw. 43484

8 or/5-7 49805

9 4 and 8 1485

10  (vibratip$ or vibra tip$).ti,ab,kw,dm,dv. 7

11 9or10 1486

12 (animal/ or animal experiment/ or animal model/ or nonhuman/) not exp

human/ 5133879

13 11 not12 1470

14 limit 13 to (english language and yr="2007 -Current”) 653

15 remove duplicates from 14 632

3: Source: Cochrane Database of Systematic Reviews (CDSR) -
Issue 3 of 12, March 2014

Interface / URL: Cochrane Library/Wiley Interscience

Search date: 10/03/14

Retrieved records: 3

Search strategy:

#1 MeSH descriptor: [Diabetes Mellitus] explode all trees 15413

#2 diabet*:ti,ab,kw 29439

#3 (dpn or iddm or dml1 or mody or dm2 or niddm or iidm or dm):ti,ab,kw
4593

#4 #1 or #2 or #3 31761

#5 MeSH descriptor: [Vibration] this term only 598

#6 (vibrat* or vibrotactil* or vibro-tactil*):ti,ab,kw 1209

#7 #5 or #6 1209

#8 #4 and #7 136

#9 (vibratip* or vibra next tip*) 2

#10  #8 or #9 from 2007 to 2014 34

#11 #10in Cochrane Reviews (Reviews and Protocols) 3

4: Source: Database of Abstracts of Reviews of Effectiveness
(DARE) - Issue 1 of 4, Jan 2014

Interface / URL: Cochrane Library/Wiley Interscience

Search date: 10/03/14

Retrieved records: 2
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Search strategy:

#1 MeSH descriptor: [Diabetes Mellitus] explode all trees 15413

#2 diabet* 34309

#3 (dpn or iddm or dml or mody or dm2 or niddm or iidm or dm)
13422

#4 #1 or #2 or #3 44696

#5 MeSH descriptor: [Vibration] this term only 598

#6 (vibrat* or vibrotactil* or vibro-tactil*) 1401

#7 #5 or #6 1401

#8  #4and#7 221

#9 (vibratip* or vibra next tip*) 2

#10 #8 or #9 from 2007 to 2014 103

#11  #10 in Other Reviews 2

5: Source: Health Technology Assessment Database (HTA) - Issue
1 of 4, Jan 2014

Interface / URL: Cochrane Library/Wiley Interscience

Search date: 10/03/14

Retrieved records: 1

Search strategy:

#1 MeSH descriptor: [Diabetes Mellitus] explode all trees 15413

#2 diabet* 34309

#3 (dpn or iddm or dml or mody or dm2 or niddm or iidm or dm)
13422

#4 #1 or #2 or #3 44696

#5 MeSH descriptor: [Vibration] this term only 598

#6 (vibrat* or vibrotactil* or vibro-tactil*) 1401

#7  #5o0r #6 1401

#8  #4and#7 221

#9 (vibratip* or vibra next tip*) 2

#10 #8 or #9 from 2007 to 2014 103

#11 #10in Technology Assessments 1

6: Source: NHS Economic Evaluation Database (NHS EED) - Issue 1
of 4, Jan 2014

Interface / URL: Cochrane Library/Wiley Interscience

Search date: 10/03/14

Retrieved records: 0

Search strategy:
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#1 MeSH descriptor: [Diabetes Mellitus] explode all trees 15413

#2 diabet* 34309

#3 (dpn or iddm or dml or mody or dm2 or niddm or iidm or dm)
13422

#4 #1 or #2 or #3 44696

#5 MeSH descriptor: [Vibration] this term only 598

#6 (vibrat* or vibrotactil* or vibro-tactil*) 1401

#7 #5 or #6 1401

#8  #4and#7 221

#9 (vibratip* or vibra next tip*) 2

#10 #8 or #9 from 2007 to 2014 103

#11  #10 in Economic Evaluations 0

7 Source: Cochrane Central Register of Controlled Trials
(CENTRAL) - Issue 1 of 12, Jan 2014

Interface / URL: Cochrane Library/Wiley Interscience

Search date: 10/03/14

Retrieved records: 37

Search strategy:

#1 MeSH descriptor: [Diabetes Mellitus] explode all trees 15413

#2 diabet* 34309

#3 (dpn or iddm or dml or mody or dm2 or niddm or iidm or dm)
13422

#4 #1 or #2 or #3 44696

#5 MeSH descriptor: [Vibration] this term only 598

#6 (vibrat* or vibrotactil* or vibro-tactil*) 1401

#7  #5o0r #6 1401

#8  #4and#7 221

#9 (vibratip* or vibra next tip*) 2

#10 #8 or #9 from 2007 to 2014 103

#11 #10in Trials 37

8: Source: ClinicalTrials.gov

Interface / URL: http://www.clinicaltrials.gov/ct2/home
Search date: 10/03/14

Retrieved records: 33

Search strategy:
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Advanced search interface used (http://clinicaltrials.gov/ct2/search/advanced).
Following searches carried out - search terms entered in the ‘Search terms’
box:

1. vibratip OR vibratips OR "vibra tip" OR "vibra tips" = 1 result

2. (diabetes OR diabetic OR diabetics OR dpn OR iddm OR dm1l OR mody
OR dm2 OR niddm OR iidm OR dm) AND (vibration OR vibrations OR vibrate
OR vibrates OR vibrated OR vibrating OR vibratory OR vibrotactile OR "vibro-
tactile") = 32

3. (diabetes OR diabetic OR diabetics OR dpn OR iddm OR dml1 OR mody
OR dm2 OR niddm OR iidm OR dm) AND (vibratometer OR vibratometers
OR vibratometry) = 0 results

9: Source: International Clinical Trials Registry Platform (ICTRP)
Interface / URL: http://apps.who.int/trialsearch/

Search date: 10/03/14

Retrieved records: 23

Search strategy:

Basic search interface at the above url used. Following searches carried out:
1. vibratip* OR vibra tip* = 0 results

2. diabet* AND vibrat* OR diabet* AND vibrotactil* OR diabet* AND vibro-
tactil* = 10 (10 records for 10 trials)

3. dpn AND vibrat* OR dpn AND vibrotacti* OR dpn AND vibro-tactil* = 0
results

4. iddm AND vibrat* OR iddm AND vibrotactil* OR iddm AND vibro-tactil* = 4

5. dm1 AND vibrat* OR dm1 AND vibrotactil* OR dm1 AND vibro-tactil* = 0
results

6. mody AND vibrat* OR mody AND vibrotactil* OR mody AND vibro-tactil* =
4

7. dm2 AND vibrat* OR dm2 AND vibrotactil* OR dm2 AND vibro-tactil* = 0
results
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8. niddm AND vibrat* OR niddm AND vibrotactil* OR niddm AND vibro-tactil*
=4

9. iidm AND vibrat* OR iidm AND vibrotactil* OR iidm AND vibro-tactil* = O
results
10. dm AND vibrat* OR dm AND vibrotacti* OR dm AND vibro-tactil* = 1

result

10: Source: metaRegister of Controlled Trials (MRCT)
Interface / URL: http://www.controlled-trials.com/mrct/
Search date: 10/03/14

Retrieved records: 0

Search strategy:

All registers searched apart from the NIH ClinicalTrials.gov Register —
searched above. Following searches carried out:

1. vibratip OR vibratips OR "vibra tip" OR "vibra tips" = 0 results

2. vibration OR vibrations OR vibrate OR vibrates OR vibrated OR vibrating
OR vibratory OR vibrotactile OR vibro-tactile OR vibratometer OR
vibratometers OR vibratometry = 0 results downloaded (20 results retrieved
by search and assessed for relevance online — no relevant identified)

Conference abstract searches

11: Source: Diabetes UK conference
Search date: 11/03/14

Retrieved records: 4

Search strategy:

2014: Diabetes UK Professional Conference 5-7 March 2014 ACC Liverpool

Diabetic Medicine. March 2014 Volume 31, Issue sl1, Page 1-195. Special
Issue: Abstacts of the Diabetes UK Professional Conference 2014, Arena and
Convention Centre, Liverpool, UK, 5-7 March 2014.
http://onlinelibrary.wiley.com/doi/10.1111/dme.2014.31.issue-3/issuetoc
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Ctrl-f search for the term ‘vibr’ was carried out across the pdf documents listed
below. Abstracts containing the terms were assessed for relevance / checked
against existing records in EndNote for duplication.

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 1/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 2/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 3/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 4/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 5/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 6/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 7/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 8/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 9/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 10/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 11/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 12/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 13/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12377 14/pdf
http://onlinelibrary.wiley.com/doi/10.1111/dme.12378 1/pdf - 1 result
http://onlinelibrary.wiley.com/doi/10.1111/dme.12378 2/pdf - 3 results
http://onlinelibrary.wiley.com/doi/10.1111/dme.12408/pdf

2013 abstracts are indexed in Embase — searched via the Embase search
detailed above

2012 abstracts are indexed in Embase — searched via the Embase search
detailed above

2011 abstracts are indexed in Embase — searched via the Embase search
detailed above

12: Source: Society of Chiropodists & Podiatrists Annual
Conference

Search date: 13/03/14 — 14/03/14; 17/03/14

Retrieved records: 3

Search strategy:

Note: 2014 meeting has not been held at the time of searching (to be held in
November).
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http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_1/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_2/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_3/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_4/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_5/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_6/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_7/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_8/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_9/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_10/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_11/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_12/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_13/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12377_14/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12378_1/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12378_2/pdf

http://onlinelibrary.wiley.com/doi/10.1111/dme.12408/pdf



2013: Society of Chiropodists & Podiatrists 2013 Annual Conference and
Exhibition, Liverpool

Titles of presentations in the SCP Delegate Brochure and Programme Nov
2013
(http://www.scpod.org/easysiteweb/getresource.axd?assetid=37987&type=0&
servicetype=1)were scanned for potentially relevant abstracts using a Ctrl F
search on each of the following terms ‘diabet’, ‘vibr’ and ‘neuropath’. The pdf
for those identified (provided by SCP Communications Officer) was viewed
and a Ctrl F search for ‘vibr’ carried out across the document.

0 results selected.

Communications Officer subsequently provided a copy of the 2013
conference handbook. Ctrl-F search on the term ‘vibr’ carried out across the
Conference Handbook (provided by SCP Communications Officer). Identified
results assessed for relevance.

0 results selected.

2012: Society of Chiropodists & Podiatrists Annual Conference 2012 -
Glasgow, Scotland at the SECC on 11 - 13 October.

Ctrl-F search on the term ‘vibr’ carried out across the Conference Handbook
(provided by SCP Communications Officer). Identified results were assessed
for relevance.

0 results selected.

2011: Society of Chiropodists & Podiatrists Annual Conference 2011 -
Harrogate

Titles of presentations in the SCP Delegate Brochure and Programme 2011
(provided by SCP Communications Officer) were scanned for potentially
relevant abstracts using a Ctrl F search on each of the following terms
‘diabet’, ‘vibr’ and ‘neuropath’. No abstracts are available.

Possibly relevant titles selected: 3

Communications Officer subsequently provided a copy of the conference
handbook. Ctrl-F search on the term ‘vibr’ carried out across the Conference
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Handbook (provided by SCP Communications Officer). Identified results were
assessed for relevance.

0 results selected.

13: Source: Diabetic Foot Study Group (DFSG) meetings
Search date: 13/03/14

Retrieved records: 4

Search strategy:

Note: 2014 meeting has not been held at the time of searching (to be held in
September 2014). No meeting was held in 2011.

2013: http://dfsg.org/previous-meetings-and-abstracts/abstract-2013.html

Titles scanned for potential relevance. Full abstract was viewed for titles
containing the terms, which were judged potentially relevant. These were
assessed for relevance / checked against existing records in EndNote for
duplication. = 2 results

2012: http://new.dfsg.org/previous-meetings-and-abstracts/abstract-2012.html

Titles scanned for potential relevance. Full abstract was viewed for titles
containing the terms, which were judged potentially relevant. These were
assessed for relevance / checked against existing records in EndNote for
duplication. = 2 results.

14: Source: Malvern Diabetic Foot Conference
Search date: 13/03/14

Retrieved records: 0

Search strategy:

Note: 2014 conference (the 15™) has not been held at the time of searching
(to be held in May 2014). No conference was held in 2013 or 2011.

2012: 14th Malvern Diabetic Foot Conference - 9th - 11th May

No conference abstracts found online. Contacted organisers who sent pdf of
programme with the abstracts. A ctrl-f search for the term ‘vibr’ was carried
out across the pdf documents.
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0 relevant records identified.

15: Source: Diabetic Foot Global Conference
Search date: Not searched

Retrieved records: n/a

Search strategy: n/a

Note: 2014 conference (the 15™) has not been held at the time of searching
(to be held March 22nd). No abstracts found online for 2013, 2012, 2011.
Communicated by e-mail with member of the conference organising company
who confirmed that abstracts from past conferences are not made available.

16: Source: International Diabetic Foot Conference
Search date: 13/03/14

Retrieved records: 1

Search strategy:

Note: No 2014 conference held as yet. No abstracts found online for 2012,
2011. E-mailed conference organisers twice. No reply as of 01/04/14.

2013: 4th International Diabetic Foot Conference (IDFC), 14-15 November,
2013

Only source of abstracts that can be found online is the Conference Brochure,
available as an ISSUU document. Unable to find any functionality for
searching terms across document. Body text in document is difficult to read —
only able to assess the titles. Titles assessed.

1 possible abstract of interest identified

17: Source: American Diabetes Association
Search date: 17/03/14

Retrieved records: 0

Search strategy:

Note: 2014 conference not held as yet (to be held in June 2014)

2013: Used advanced search function at
http://www.abstractsonline.com/Plan/AdvancedSearch.aspx to conduct the
searches below. Identified results assessed for relevance.
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Session type: ALL
Session Title Keyword: vibr*
Results =0

Session type: ALL
Abstract Title: vibr*
Results = 2 assessed, 0 selected.

Session type: ALL
Keyword: vibr*
Results = 2 assessed, 0 selected.

E-poster portal also search at: http://ada.apprisor.org/login.cfm using the
following:

Poster topic: all

Vibr in second search box

Date limit: 2013

Results = 9 assessed, 0 selected

2012: abstracts indexed in Embase — search via the Embase search above.
2011: abstracts indexed in Embase — search via the Embase search above.
18: Source: International Diabetes Federation

Search date: 17/03/14

Retrieved records: 0

Search strategy:

Note: 2014 conference not held.

2013: searched using abstract search function at:

http://conference?2.idf.org/MEL2013/World%20Diabetes%20Congress%20201
3/data/HtmlApp/main.html#open-sessions. Searched on the following term:

vibr = 12 results assessed (0 selected)
2012: no conference held

2011: scientific programme searched via:
http://conference?2.idf.org/dubai2011/CM.NET.WebUI/CM.NET.WEBUI.SCPR/
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http://conference2.idf.org/MEL2013/World%20Diabetes%20Congress%202013/data/HtmlApp/main.html#open-sessions

http://conference2.idf.org/MEL2013/World%20Diabetes%20Congress%202013/data/HtmlApp/main.html#open-sessions

http://conference2.idf.org/dubai2011/CM.NET.WebUI/CM.NET.WEBUI.SCPR/SCPRsearchpage.aspx?conferenceid=05000000-0000-0000-0000-000000000001



SCPRsearchpage.aspx?conferenceid=05000000-0000-0000-0000-
000000000001

Searched following in keyword field:
vibr = 0 results

neuropathy = 12 sets of results. Went into each set and carried out a ctrl-f
search on ‘neuropath’. Assessed each identified result for relevance.

0 results selected.

19: Source: BioMedSearch.com

Search date: 17/03/14

Interface / URL: http://www.biomedsearch.com/
Retrieved records: 0

Search strategy:

Advanced search used at: http://www.biomedsearch.com/search.html.
Selected collections = Science Docs / Articles.

Search 1: vibratip* OR "vibra tip*" = O results

Search 2: (diabet*[TIAB] OR dpn[TIAB] OR iddm[TIAB] OR dmi[TIAB] OR
mody[TIAB] OR dm2[TIAB] OR niddm[TIAB] OR iidm[TIAB] OR dm[TIAB])
AND vibr*[TIAB] = 13 results assessed for relevance — all excluded as
irrelevant or duplicates.

Website searches

20: Source: Vibratip website
Interface / URL: http://www.vibratip.com/
Search date: 13/03/14

Retrieved records: 1

Search strategy:

The website was browsed for references on studies of Vibratip. 1 record
added.

21: Source: Association of British Clinical Diabetologists website
Interface / URL: http://www.diabetologists-abcd.org.uk/home.htm
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Search date: 13/03/14
Retrieved records: O
Search strategy:

Used the ‘Search documents’ function on homepage to search individually on
the following terms:

vibratip vibratips vibra-tip vibra-tips vibra

22: Source: Association of British Neurologists website
Interface / URL: http://www.theabn.org/

Search date: 13/03/14

Retrieved records: 0

Search strategy:

Used ‘Search site’ function on homepage to search individually on the
following terms:

vibratip vibratips vibra-tip vibra-tips vibra

23: Source: British Peripheral Nerve Society website
Interface / URL: http://www.bpns.org.uk/

Search date: 13/03/14

Retrieved records: 0

Search strategy:

Used search function on the homepage to search on the following terms:
vibratip OR vibratips OR vibra-tip OR vibra-tips OR vibra

24: Source: British Society for Clinical Neurophysiology website
Interface / URL: http://www.bscn.org.uk/

Search date: 13/03/14

Retrieved records: 0

Search strategy:

No search function found on the site. Searched using Google with the
following strings:

site:.bscn.org.uk/ vibratip
site:.bscn.org.uk/ vibratips
site:.bscn.org.uk/ “vibra-tip”
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site:.bscn.org.uk/ “vibra-tips”
site:.bscn.org.uk/ vibra

25: Source: Diabetes UK website
Interface / URL: https://www.diabetes.org.uk/
Search date: 13/03/14

Retrieved records: 0

Search strategy:

Search function on homepage used to search individually on the following
terms:

vibratip vibratips vibra-tip vibra-tips vibra

26: Source: Primary Care Diabetes Society website
Interface / URL: http://www.pcdsociety.org/

Search date: 14/03/14

Retrieved records: 0

Search strategy:

Used the ‘Search DOTN’ (Diabetes On The Net) search function to search
individually on the following terms:

vibratip vibratips vibra-tip vibra-tips vibra

27: Source: Society for Endocrinology website
Interface / URL: https://www.endocrinology.org/index.aspx
Search date: 14/03/14

Retrieved records: 0

Search strategy:

Used search function on homepage to search individually on the following
terms:

vibratip vibratips vibra-tip vibra-tips vibra

28: Source: Society of Chiropodists & Podiatrists website
Interface / URL: http://www.scpod.org/#

Search date: 14/03/14

Retrieved records: 0

Search strategy:
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Used search function on homepage to search individually on the following
terms:

vibratip vibratips vibra-tip vibra-tips vibra

29: Source: The Neurological Alliance website
Interface / URL: http://www.neural.org.uk/

Search date: 14/03/14

Retrieved records: 0

Search strategy:

No search function found on the site. Searched using Google with the
following strings:

site:.neural.org.uk/ vibratip
site:.neural.org.uk/ vibratips
site:.neural.org.uk/ “vibra-tip”
site:.neural.org.uk/ “vibra-tips”
site:.neural.org.uk/ vibra

30: Source: Google

Interface / URL: https://www.google.co.uk/
Search date: 14/03/14

Retrieved records: 2

Search strategy:

vibratip OR vibratips filetype:pdf

Search returned ‘About 97 results’. Results scanned. Decision made by
searcher based on information provided on results pages as to which results
to click on and view. 2 results indicating potential study on Vibratip (not
already sourced) selected.
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Appendix 2. Technical studies submitted by sponsor

Two papers within the clinical evidence submission from the sponsor were
technical studies (one unpublished). Whilst the EAC judged that these did not
directly relate to the decision problem, they contained useful information
regarding some practical issues surrounding the device, such as battery life
and operator technique that are relevant to the interpretation of the clinical
evidence. It was agreed with the MTEP team that the EAC should proceed to
describe and appraise these studies in the narrative within the assessment
report.

A2.1 Overview of methodologies and results of submitted
technical studies

Horsfield and Levy 2013

The diagnostic repeatability of VibraTip in detecting DPN is dependent on the
consistency of the stimulus presented to the patient.

Horsfield and Levy (2013) (4) considered whether the nature of the stimulus
varies as the battery discharges through repetitive use. They measured the
stimulus during three different activation pattern methods. The first was
designed to quantify VibraTip battery performance under continual discharge.
The second was designed to assess the change in frequency and amplitude
of vibrations as the battery becomes progressively exhausted with successive
activations (500 ms at 2s intervals). The third was designed to mimic the
realistic usage of the device within clinical practice. In the third method, which
was most relevant to the clinical studies described earlier, VibraTip was
subjected to 10 half second activations with two second intervals, followed by
10 minute rests. This cycle was then repeated 350 times over a 10 hour
working day for five days, allowing the device to rest overnight. Results
demonstrated that over the first 1000 activations, there was no significant
reduction in either frequency or amplitude of the vibrations. Amplitude fell to
approximately 74% and then to 65% of the initial amplitude after 2500 and
3500 activations, respectively. The frequency of vibration, however, only
declined to 94% of initial frequency after 3500 activations. The paper
concludes that with routine clinical activity, i.e. rests between patients and
overnight, VibraTip could provide consistent performance for many months
and could test at least 100 patients with no significant reduction in frequency
or amplitude of vibrations. With successive applications, the amplitude
reduced more rapidly, with no initial plateau phase, until it fell to about 45% of
initial amplitude after about 2000 applications. The authors concluded that the
performance of the device depends on its pattern of use.
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Horsfield and Levy 2014 (unpublished)

Both inter- and intra-operator consistency are factors that should be
considered when evaluating the sensitivity of both the VibraTip and 128 Hz
tuning fork. The intensity of the vibration stimulus presented to the patient and
ultimately the sensitivity of the tuning fork is dependent on the striking force
applied by the operator to impart the vibration and also the time elapsed since
it was struck. VibraTip is claimed to deliver a fixed vibration stimulus with a
frequency slightly above 128 Hz; however, the pressure applied by the
operator when presenting the VibraTip to the diabetic foot may confound
guantification of vibration sense and may be responsible for inter- and intra-
operator inconsistency.

A set of experiments were performed by Horsfield and Levy (5) in order to
determine the clinical consistency and reliability of vibration stimulus
application of both VibraTip and a 128 Hz tuning fork. A manikin toe structure
was modelled to mimic human bone and tissue structures and incorporated
an accelerometer. This allowed the waveform and intensity of vibration
applied to the surface of the toe to be recorded. Junior and senior doctors
(n=21) familiar with using tuning forks but with no prior VibraTip training
selected either VibraTip or the tuning fork and applied it five times in
succession to the surface of the toe, before switching to the alternative
device. This process was repeated, allowing 10 applications to be recorded
for each doctor using each device. An oscilloscope recorded the waveform
from the accelerometer for 3 seconds from the point of application of the
stimulus to the manikin toe. The graphical presentation of results demonstrate
that the amplitudes recorded from the application of VibraTip were generally
greater than those elicited by the tuning fork. Unexpectedly, the mean
frequencies measured from both devices were variable. The authors conclude
that although VibraTip is as consistent a source of vibration as a standard
tuning fork, reliability of the delivered vibration intensity correlates with the
manner in which the devices are used. It is therefore suggested that the
manikin toe could serve as a useful training aid to improve consistency of
presentation of vibration stimulus to the diabetic foot and therefore improve
vibration perception testing.

A2.2 Overview and critique of the sponsor’s critical appraisal of
technical studies

Horsfield and Levy 2013

The sponsor stated that this laboratory assessment of the durability of
VibraTip was intended to find out how long the device lasts when used in a
variety of different ways. The sponsor described the outcome as that the
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device would last for many months of routine use without significantly altering
its behaviour.

The sponsor did not provide a critical discussion regarding the limitations of
the study.

Horsfield and Levy 2014 (unpublished)

The sponsor summarised the details of this unpublished study in submission
Table B4. The population was defined as 21 medics - from foundation level to
consultant. The intervention was described as testing consistency of vibration
sense testing and the comparators were VibraTip versus 128 Hz tuning fork.

The sponsor did not provide a critical discussion regarding the limitations of
this study and its generalisability to ‘real life’ patients.

A2.3 EAC'’s critical appraisal of technical studies

The EAC offers a narrative appraisal of the strengths and weaknesses of the
two technical studies, considering quality of reporting, potential bias, protocol
design and any potential for errors.

Horsfield and Levy 2013

The study design has a number of strengths, principally in assessing three
different activation patterns of the VibraTip device and measuring how these
influence the expiration rate of the battery and the amplitude and frequency of
the stimulus. The experimental set up and methods are well described and
the findings are clearly presented.

For the activation pattern designed to represent the device in clinical use, it is
unclear why a half second discharge was chosen, when the Instructions for
Use submitted by the sponsor recommend a 1second activation when testing
the diabetic foot. Doubling the duration of each activation would be expected
to drain the battery more rapidly. It is therefore uncertain whether the
conclusion that the device could be used on at least 100 patients before
disposal would be realised in clinical practice.

Horsfield and Levy 2014 (unpublished)

The strengths of this study lie in the considered design of the human tissue-
mimicking materials of the manikin toe in attempting to replicate the clinical
assessment of the hallux of the diabetic foot.

The 21 users studied were hospital-based junior and senior doctors from the
medical admissions unit and short stay ward of a single acute hospital.
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Although each was described as being familiar with a tuning fork, the
graphical results show that five of the 21 users (24%) applied negligible
stimulus to the manikin toe. This suggests that no tuning fork vibration signal
was actually applied by these five, whereas all 21 users applied a VibraTip
vibration frequency of at least 200 Hz, despite not having used it before. A
second user group could have been studied, including clinical users more
familiar with performing routine checks for DPN, such as podiatrists. This
would have provided an indication of consistency between different types of
users.

Complex waveform propagation through the manikin toe is suggested by the
authors as a possible reason for measured variation in frequency for the
tuning fork, but this could also account for variations in the measured
amplitude from both devices. Apart from applied pressure, other reasons for
measurement variations include different device positioning and, for tuning
forks, differences in user technique. A single marked testing position on the
manikin toe would have reduced user variation due to positioning, because
the accelerometer was located at one position.

The Horsfield and Levy 2013 study had previously demonstrated that the
amplitude of vibration generated by the VibraTip declines over time with
repeated activations. It was not reported in the 2014 study whether the same
VibraTip was used by all 21 doctors and whether prior usage (and therefore
remaining battery life) may have had any bearing on the resultant amplitudes
of vibration measured.

A2.4 EAC’s conclusions on the technical studies
Horsfield and Levy 2013

This study demonstrates that there perhaps ought to be a concern in clinical
practice that the VibraTip will reach a point at which it is no longer delivering a
clinically useful vibration stimulus on presentation to the diabetic foot. On
guestioning by the EAC, the sponsor stated that the clinical user would
physically sense the loss of vibration, with the VibraTip motor ‘spluttering’ and
thereby signalling to the user to dispose of the device and replace with new.

In addition to uncertainty about battery life, the study also demonstrates that
the amplitude of the stimulus reduces significantly during the working life of
the device, and that the rate of reduction depends on its duty cycle. No
evidence was presented by the sponsor to demonstrate the effect of observed
reductions in the stimulus amplitude (of approximately 50%) on diagnostic
accuracy. The EAC concludes that such poor repeatability of the stimulus
(from device to device, or within the same device at different times) is a
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significant limitation to the clinical repeatability of the test, until proved
otherwise. The battery state of the device was not reported in the clinical
studies.

Horsfield and Levy 2014

This study demonstrates that the VibraTip delivers a consistent frequency
stimulus of around 200Hz, somewhat in excess of the ‘near 128 HZ’ that is
stated in product literature, as relates to the frequency of a standard tuning
fork. In contrast, a neurothesiometer operates at 50Hz. The EAC therefore
guestioned the Expert Advisers about the relative importance of frequency
and amplitude of vibration stimulus and whether there would be any clinical
difference in testing for DPN with a vibration at 128 Hz (tuning fork) or a
frequency of ~200Hz (Vibratip), or 50 Hz (neurothesiometer). There was not a
consensus view on this aspect; therefore the EAC concludes that it is
uncertain whether the operating frequency of the Vibratip elicits the same
physiological response as other forms of vibration perception testing.
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Appendix 3: EAC searches for economic studies

The EAC searched the following additional databases for economic evidence (Table
A3.1)

Table A3.1. Economic evidence databases.

Database / information source Interface / URL

Econlit OvidSP

Health Economic Evaluation Database | EBSCOHOST

(HEED)

Cost-Effectiveness Analysis (CEA) https://research.tufts-
Registry nemc.org/cear4/Home.aspx

The searches identified 0 records (Table A3.2).

Table A3.2. Search results for economic studies.

Resource Records identified

Econlit 0

Health Economic Evaluation Database (HEED)

Cost-Effectiveness Analysis (CEA) Registry

TOTAL

oO|oO| oo

TOTAL after deduplication

Search strategy details

1: Source: Econlit 1886 to March 2014
Interface / URL: OvidSP

Search date: 09/04/14

Retrieved records: 0

Search strategy:

1 diabet$.af. 340

2 (dpn or iddm or dm1 or mody or dm2 or niddm or iidm or dm).af. 435
3 lor2 770

4 (vibrat$ or vibrotactil$ or vibro-tactil$).af. 35

5 3and 4 0

6 (vibratip$ or vibra tip$).af. 0

7 506 0

2: Source: Health Economic Evaluation Database (HEED)

Interface / URL: EBSCOHOST
Search date: 09/04/14
Retrieved records: 0
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Search strategy:

S8 S7 Limiters - Published Date: 20070101-20141231 0

S7 S5 OR S6 1

S6 TX(vibratip* OR "vibra tip*") 0

S5 S3 AND S4 1

S4 TX(vibrat* OR vibrotactil* OR "vibro-tactil*") 3

S3 S10R S2 2,289

S2 TX(dpn OR iddm OR dm1 OR mody OR dm2 OR niddm OR iidm OR dm)
186

S1 TX diabet* 2,241

3: Source: Cost-Effectiveness Analysis (CEA) Registry
Interface / URL.: https://research.tufts-nemc.org/cear4/Home.aspx
Search date: 09/04/14

Retrieved records: 0

Search strategy:

Basic search used at: https://research.tufts-
nemc.org/cear4/SearchingtheCEAReqistry/SearchtheCEAReqistry.aspx (‘search for
articles’ selected).

Following searches were run. Returned results were viewed online to check for
diabetes context.

vibration =0
vibrations = 0
vibrating =0
vibrate = 0
vibrates = 0
vibrated = 0
vibratory =0

vibrotactile = 0 (1 result returned — non diabetes context)
vibro-tactile = 0

vibro tactile = 0

vibratip =0

vibratips = 0

vibra-tip =0

vibra-tips =0

vibratip=0

vibra tips =0
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Appendix 4: Quality assessment of sponsor’s de novo

economic model

Study name: Sponsor’s de novo economic model

Study design

De novo model

Study question

Response
(yes/no/not
clear/N/A)

Comments

1. Was the research question
stated?

Yes

2. Was the economic importance
of the research question stated?

Yes

3. Was/were the viewpoint(s) of
the analysis clearly stated and
justified?

Not clear

Perspective not explicitly stated
although implicitly from viewpoint of
NHS. Social care costs in model not
populated.

4. Was arationale reported for
the choice of the alternative
programmes or interventions
compared?

Yes

5. Were the alternatives being
compared clearly described?

No

In the model there are two arms,
current practice and practice including
VibraTip. These appear to be
structurally different.

6. Was the form of economic
evaluation stated?

No

Not explicitly stated. This was a cost
consequence model incorporating a
decision tree.

7. Was the choice of form of
economic evaluation justified in
relation to the questions
addressed?

Not clear

May have been more appropriate to
use a state transition model.

8. Was/were the source(s) of
effectiveness estimates used
stated?

No

There is no relationship between
results reported in clinical evidence
submission and the economic evidence
submission. Sensitivity analysis based
on ungrounded assumption.

9. Were details of the design and
results of the effectiveness study
given (if based on a single
study)?

N/A

10. Were details of the methods
of synthesis or meta-analysis of
estimates given (if based on an
overview of a number of
effectiveness studies)?

N/A

11. Were the primary outcome
measure(s) for the economic
evaluation clearly stated?

Yes

Ulcer formation and amputation.

12. Were the methods used to
value health states and other
benefits stated?

N/A

13. Were the details of the
subjects from whom valuations
were obtained given?

N/A

14. Were productivity changes (if
included) reported separately?

N/A

15. Was the relevance of

N/A
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productivity changes to the
study question discussed?

16. Were quantities of resources
reported separately from their
unit cost?

Yes

Cost of test or treatment per patient
and number of patients.

17. Were the methods for the
estimation of quantities and unit
costs described?

Yes

But source of costs questionable.

18. Were currency and price data
recorded?

Yes

Costs in pounds sterling only.

19. Were details of price
adjustments for inflation or
currency conversion given?

No

No costs have been inflated and no
currency conversions were carried out.

20. Were details of any model
used given?

No

21. Was there a justification for
the choice of model used and the
key parameters on which it was
based?

No

22. Was the time horizon of cost
and benefits stated?

Yes

Time horizon of three years used, but
not justified.

23. Was the discount rate
stated?

Not clear.

Sponsor states ‘3.5% Added in final
figures’. Discounting should be done for
every year and no indication the
discount was actually performed in the
final year.

24. Was the choice of rate
justified?

No

But standard rate used by NICE (52).

25. Was an explanation given if
cost or benefits were not
discounted?

No

26. Were the details of statistical
test(s) and confidence intervals
given for stochastic data?

N/A

27. Was the approach to
sensitivity analysis described?

Yes

But sensitivity data not used to quantify
uncertainty.

28. Was the choice of variables
for sensitivity analysis justified?

No

29. Were the ranges over which
the parameters were varied
stated?

Yes

30. Were relevant alternatives
compared? (That is, were
appropriate comparisons made
when conducting the
incremental analysis?)

Yes

31. Was an incremental analysis
reported?

Yes

32. Were major outcomes
presented in a disaggregated as
well as aggregated form?

No

33. Was the answer to the study
guestion given?

Yes

34. Did conclusions follow from
the data reported?

Yes

But data was flawed.

35. Were conclusions
accompanied by the appropriate
caveats?

No
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36. Were generalisability issues
addressed?

Not clear

Since no diagnostic clinical studies
used in economic models

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers

of economic submissions to the BMJ (59). Cited in Centre for Reviews and Dissemination
(2008) Systematic reviews. CRD’s guidance for undertaking reviews in healthcare. York:

Centre for Reviews and Dissemination
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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Medical technology guidance

Assessment report overview

VibraTip for testing vibration perception in
the detection of diabetic peripheral
neuropathy

This assessment report overview has been prepared by the Medical
Technologies Evaluation Programme team to highlight the significant findings
of the External Assessment Centre (EAC) report. It includes key features of
the evidence base and the cost analysis, any additional analysis carried out,
and additional information, uncertainties and key issues the Committee may
wish to discuss. It should be read along with the sponsor’s submission of
evidence and with the EAC report. The overview forms part of the information
received by the Medical Technologies Advisory Committee when it develops

its recommendations on the technology.

Key issues for consideration by the Committee are described in section 6,

following the summaries of the clinical and cost evidence.
This overview also contains:

e Appendix A: Sources of evidence
e Appendix B: Comments from professional bodies

e Appendix C: Comments from patient organisations
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1 The technology

The VibraTip (McCallan Medical) is a device resembling a small key ring fob
that provides a near-silent vibration of consistent amplitude at a frequency
similar to that of a calibrated tuning fork. It is intended for use when testing a
person’s vibration perception during routine checks for diabetic peripheral
neuropathy (DPN) in people who have type 1 or type 2 diabetes.

The VibraTip probe is applied to the patient’s foot twice: once while non-
vibrating and once while vibrating. The patient is asked to indicate when they
feel the vibration. If the vibration is not detected this may suggest the
development of DPN and the clinician may investigate further. The VibraTip is
intended as an alternative to or replacement for the devices that are currently
used in NHS clinical practice for testing foot sensory function, such as the

10 g monofilament (light touch/pressure sensation) and the calibrated tuning
fork or biothesiometer (vibratory sensation). The device is designed to provide
a consistent application compared with the variable vibration and cold touch of
the tuning fork, and to offer continuous operation over its battery life
(compared with the 10 g monofilament, which needs resting after every 10 full

patient foot examinations).

The VibraTip received a CE mark in March 2010 and is indicated to test for
vibration perception in the foot during routine checks for DPN.

2 Proposed use of the technology

2.1 Disease or condition

Diabetic peripheral neuropathy (DPN) is thought to result from high blood
sugar levels causing nerve damage. Symptoms depend on the specific
system affected, but include numbness, tingling and pain in the feet and
hands, muscle weakness and foot ulcers. Early diagnosis lowers the chance
of developing serious complications, with studies showing a reduction or delay

in nerve damage through meticulous blood sugar control.
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2.2 Patient group

Diabetes affects an estimated 3.75 million people in the UK, around 850,000
of which are thought to be unaware that they have the condition. Around 60%
of people with diabetes are susceptible to DPN and diabetes is the most
common cause of peripheral neuropathy in the UK. Diabetes is also on the
rise: the current prevalence rate of 7.4% (diagnosed and undiagnosed) is
likely to increase to 8.5% in 2020 and to 9.5% by 2030, driven by
demographic changes and increasing obesity.

2.3 Current management

Type 2 diabetes foot problems: prevention and management of foot problems

(NICE clinical guideline 10) and Type 1 diabetes: diagnosis and management

of type 1 diabetes (NICE clinical guideline 15) both recommend a structured
programme of regular (annual) foot surveillance, risk assessment and
education by trained personnel to raise awareness of the condition. The
annual foot examination should include a visual check, palpation of pulses
and assessment of foot sensory nerve function. The sensory nerve function
component may include assessment of touch/pressure using a 10 g
monofilament or a test of vibration perception using either a biothesiometer or
calibrated tuning fork. In clinical practice, biothesiometers are reported to have
been replaced by neurothesiometers which work in the same way but have a
self-contained battery, allowing for greater portability. The 10 g monofilament
should not be used to test more than 10 people in one session and should be
rested for 24 hours thereafter. Both guidelines are currently being updated

with anticipated publication in 2015.

Classification of risk (low, increased, high, ulcer present) in the annual check
is on the basis of sensation, pulses, deformity, skin changes or previous
ulcers. This may result in referral to a specialist foot protection team
comprising podiatrists, orthotists and footcare specialists (nurses with training
in dressing of diabetic foot wounds and diabetologists with expertise in lower
limb complications). The assessment will typically result in increased foot
checks every 3—6 months with a vascular assessment and an assessment of
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footwear. For people at particularly high risk of ulcer formation, foot
examinations may be undertaken every 1-3 months, incorporating an
intensive footcare education programme and the use of specialist footwear
insoles and skin and nail care. Self-monitoring and self-inspection is both

taught and encouraged.

There is currently no agreed standard on the number or location of the sites
on each foot which should be examined when testing for touch sensation or
vibration perception.

2.4 Proposed management with new technology

The VibraTip provides a near-silent vibration to test vibration perception in the

foot during routine (at least annual) checks for DPN.

It is intended as an alternative to or replacement for current methods used for

screening for vibration perception, such as the calibrated tuning fork.

NICE type 2 diabetes footcare guidance states that examination of patients’
feet should include testing of foot sensation using a 10 g monofilament or
vibration (using biothesiometer or calibrated tuning fork).

NICE guidance also states that people with diabetes should be encouraged to
monitor and inspect their own feet. The sponsor states that some patients
may be given a VibraTip device by their foot protection team to assist in this. It
should be noted, however, that current guidelines do not make
recommendations on self-monitoring using the 10 g monofilament or a tuning
fork.

2.5 Equality issues
No equality issues were identified.
3 Sponsor's claimed benefits

The benefits to patients claimed by the sponsor are:
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e The ease and speed of the test together with the device’s reliability mean
earlier diagnosis of neuropathy, leading to improved footcare and the

prevention of ulcers and amputations.
The benefits to the health system claimed by the sponsor are:

e Less user variability, making the VibraTip test for DPN more consistent
than a tuning fork test.

e The ease and speed of testing means that little user training is required.

e The VibraTip’s smaller size makes it more portable and accessible than
comparators.

e The device is tolerant to regular cleaning and can be cleaned easily, aiding

compliance with infection control guidelines.
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4 Decision problem

Table 1 Summary of the decision problem

Population

People (adults and children) with type 1 or 2 diabetes undergoing
routine footcare checks by healthcare workers in primary and
secondary care settings

Intervention

VibraTip

Comparator(s)

The comparators are
¢ a 10 g monofilament
e a calibrated tuning fork
e biothesiometer

Outcomes

The outcome measures to consider include:

e sensitivity and specificity in assessment of vibration
perception and/or light touch

e sensitivity and specificity in assessment of grade of
neuropathy

e inter-rater agreement of assessment of grade of neuropathy
e accuracy of risk assessment in ulcer formation

e ulcer formation and amputation

¢ time taken for sensory testing

e quality of life

e device-related adverse events

Cost analysis

The cost analysis will include both the 10 g monofilament and
calibrated tuning fork as comparators. Use in both primary and
secondary care settings should be considered

Costs will be considered from an NHS and personal social
services perspective.

The time horizon for the cost analysis will be long enough to
reflect any differences in costs and consequences between the
technologies being compared.

Sensitivity analyses will be undertaken to address uncertainties in
the model parameters, including scenarios in which different
numbers and combinations of devices are needed.

Special
considerations,
including
issues related
to equality

Diabetic neuropathy is more common with increasing age and
males may develop diabetic peripheral neuropathy earlier than
females, but neuropathic pain causes more morbidity in females
than in males. More secondary complications from diabetic
neuropathy have been shown to occur in people of Hispanic or
African-American family origin. People with diabetes are
considered as disabled under the Equality Act 2010.
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5 The evidence

5.1 Summary of evidence of clinical benefit

The sponsor’s submission identified 9 studies: 4 journal papers (one was
submitted as an in-press manuscript and later published during the
preparation of the assessment report), 2 conference abstracts, 2 unpublished
studies and a technical study. The sponsor excluded one technical study as
not relevant to the decision problem, and therefore presented 8 studies that
were relevant to the scope. Although the sponsor did not present a literature
search strategy, a literature search by the External Assessment Centre (EAC)
(assessment report 3.1.3, page 29) identified 2 additional studies (Bracewell
et al. 2012, Baker 2012) as well as all of the published studies presented by
the sponsor. These, with all 9 studies originally identified by the sponsor,
provide a total of 11 studies for consideration.

The EAC considered that 6 of the 11 studies presented unique patient data
relevant to the scope: 4 papers (Levy 2010, Bowling et al. 2012, Bracewell et
al. 2012, Nizar et al. 2014) and 2 abstracts (Urbancic-Rovan 2012, Garbas et
al. 2013). The EAC excluded the other 5 studies from further consideration:
Bracewell et al. (2011) was a conference abstract which overlapped with the
Bracewell et al. (2012) study; Baker (2012) was a commentary on Bowling et
al. (2012) and Bracewell et al. (2011); and Horsfield and Levy (2013) and
Horsfield and Levy (unpublished) were technical papers with no information of
direct relevance to the scope. However, they contain potentially useful
information which is summarized in section 5.3 of this overview. Finally, the
study by Levy and Greenwood was excluded because the intervention was

outside the scope (VibraTip was used by patients in their own homes).

All 6 relevant studies were diagnostic accuracy studies and the EAC used the
Quality Assessment of Diagnostic Accuracy Studies tool (revised; QUADAS-2)
to determine the risk of study bias and the applicability of the study to the

decision problem.
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Table 2 Summary of clinical evidence (adapted from Tables 3.3, 3.4 and 3.8 in the External Assessment Centre report)

Study Study design | Population Intervention Diagnostic accuracy (of VibraTip) EAC comments
(country) versus on study
comparator

Abbreviations used: Cl=confidence interval, NDS=Neuropathy Disability Score, PPV=positive predictive value, NPV=negative predictive
value, PLR=positive likelihood ratio, NLR=negative likelihood ratio

Full articles
Levy (2010) Cross- Patients with | VibraTip No reference test
sectional diabetes VS used thus no
‘agreement’ undergoing 10g diagnostic
study review in monofilament accuracy data
hospital or VS available
(UK) podiatry 128 Hz tuning
(n=100) fork
Bowling et al. Cross- Patients with | VibraTip (on Results for VibraTip vs reference standard No direct
(2012) sectional peripheral hallux only) vs Sensitivity: Neurothesiometer 100%; NDS comparison with
diagnostic diabetic Ipswich touch test | 100% the most
accuracy study | neuropathy S Specificity: Neurothesiometer 96.6%; NDS | appropriate
(also a (varying Neurothesiometer | 90.3% comparator
measurement | severity) from | (>25 V threshold) | PPV: Neurothesiometer 98.2%; NDS: (monofilament)
of intra-rater community vs NDS 94.5%
reliability) and hospital NPV: Neurothesiometer 100%; NDS 100%
settings PLR: Neurothesiometer 29.0, NDS 10.3
(UK) (n=83) NLR: Neurothesiometer and NDS 0
Bracewell et al. Cross- Patients with | VibraTip vs 10 g monofilament superior to tuning fork Clear presentation
(2012) sectional diabetes type | NeuroTipvs 10 g | (p=0.0056) and NeuroTip (p=0.0022), not of diagnostic data
diagnostic land2in monofilament vs | superior to VibraTip (p=0.3214; n=141) with clearly stated
accuracy study | secondary 128 Hz tuning Sensitivity: 0.79 cut-off (2/10

care (n=141)

fork

Specificity: 0.82

insensate sites)

(UK) Neurothesiometer | PPV: 0.75; NPV: 0.85 and most
(threshold = 25 V) | PLR: 4.39: NLR: 0.25 appropriate
comparator
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Study Study design | Population Intervention Diagnostic accuracy (of VibraTip) EAC comments
(country) versus on study
comparator

Abbreviations used:

Cl=confidence in

terval, NDS=Neu

ropathy Disability Score, PPV=positive predictive value, NPV=negative predictive
value, PLR=positive likelihood ratio, NLR=negative likelihood ratio

(monofilament)

Nizar et al. (2014) | Cross- Patients with | VibraTip vs Sensitivity 92% (95% CI 80.8% to 97.8%) Increased risk of
sectional type 1 and 2 tuning fork Specificity 94% (95% CI 83.4% to 98.7%) bias as case-
diagnostic diabetes (oscillation PPV* 94% control study.
accuracy study | recruited from | frequency not NPV* 92% Sensitivity of tuning
(diagnostic specialist specified) PLR 15.3 fork (40%)
case-control diabetes clinic NLRt 0.09 inconsistent with
study) (n=100) * Calculated assuming prevalence rate of other studies;

50% neurothesiometer
(UK) T Negative likelihood ratio calculated by set at non-standard
External Assessment Centre for (20 V) threshold,
completeness inconsistent with all
other studies
(25 V)

Abstracts

Urbancic-Rovan et | Cross- Patients with | VibraTip vs ‘Normal’ results in 47.6% (VibraTip), 45.2% | No reference test

al. (2012); sectional diabetes 10g (tuning fork), 57.1% (Tip Therm), and used thus no

conference ‘agreement’ (n=42) monofilament vs | 45.2% (Neuropad), no significant diagnostic
abstract. study 128 Hz tuning differences (p>0.05) accuracy data
fork vs available
(Slovenia) Tip Therm vs ‘Normal’ resultin 14.3% (10 g
Neuropad monofilament), significantly different
(p<0.005).

Garbas et al. Cross- Patients with | VibraTip vs VibraTip vibration sensation impaired: No reference test

(2013); conference | sectional diabetes 128 Hz tuning VibraTip left foot 32.7%, right foot 31.3%; used thus no

poster. ‘agreement’ mellitus fork 128 Hz tuning fork left foot 36.5%, right foot | diagnostic

study (n=496) 36.3%. No significant difference between accuracy data
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Study

Study design
(country)

Population

Intervention
versus
comparator

Diagnostic accuracy (of VibraTip)

EAC comments
on study

Abbreviations used: Cl=confidence in

terval, NDS=Neu

ropathy Disability Score, PPV=positive predictive value, NPV=negative predictive

value, PLR=positive likelihood ratio, NLR=negative likelihood ratio

(Slovenia)

feet. Tuning fork more sensitive than
VibraTip (left foot p=0.007, right foot
p=0.012)

available
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Levy (2010)

This was a cross-sectional study that compared three diagnostic devices in
100 patients with diabetes undergoing annual review in a hospital or podiatry
clinic in the UK. The aim of the study was to measure the level of agreement
between the VibraTip, a 10 g monofilament and a 128 Hz tuning fork.
Agreement data between the tests were reported and the EAC analysed the
results, which showed no significant difference between the tests. However,
the EAC concluded that these results are of limited value in the context of the
decision problem because a reference standard was not employed. The EAC
also noted that the study was poorly described, that results of the statistical
analyses were not reported and that the study had a high risk of bias in the
index test domain (poorly described index test, such as which order the tests
were applied, were the testers aware of patient reference test results, test

methodology not described adequately) and in external validity.

Bowling et al. (2012)

This was a cross-sectional diagnostic accuracy study that compared the
VibraTip or the Ipswich touch test with each of two reference standards: a
neurothesiometer (vibration perception threshold 225 V) or the Neuropathy
Disability Score (NDS), which is a composite outcome derived from pain
sensation, vibration sensation, temperature sensation and ankle reflex
(threshold score = 6). People (n=83) attending diabetes outpatient clinics in
hospital and community settings in the UK were assessed using all 4
methods. The results showed that both the VibraTip and the Ipswich touch
test had good agreement with the vibration perception threshold (Cohen’s
kappa = 0.973, p<0.001) and with the NDS (Cohen’s kappa = 0.921,
p<0.001). The EAC calculated that relative to the neurothesiometer, the
VibraTip’s sensitivity was 1.0 (95% confidence interval [CI] 0.93 to 1.0) and its
specificity was 0.966 (95% CI 0.822 to 0.999). The EAC considered the study
to be at high risk of bias as patient selection did not appear to be randomised
or consecutive and its generalisability was limited because the population
studied had pre-diagnosed DPN. The EAC concluded that this study had

limited usefulness in informing the decision problem.
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Bracewell et al. (2012)

This was a cross-sectional diagnostic accuracy study that compared four
index tests (VibraTip, Neurotip, 10 g monofilament and 128 Hz tuning fork)
with a neurothesiometer as a reference standard. It also attempted to
establish the number of insensate sites that optimised accuracy for each test.
The study population was 141 patients with diabetes type 1 or 2 in secondary
care in the UK. The reported prevalence of DPN in this population was 41%.
The first part of the study tested intra-rater reliability of the VibraTip in a
population of 18 patients with diabetes and at high risk of DPN. Results from
successive readings, taken 2—3 weeks apart, demonstrated good intra-rater
reliability (Cronbach’s alpha = 0.88, no CI given). The main part of the study
tested the comparative diagnostic accuracy of the 4 index tests compared with
the neurothesiometer. Of the 141 patients recruited from a secondary care
setting, 89% reported having no history of foot ulcers. The authors performed
a receiver-operator characteristic (ROC) analysis to find the optimum number
of insensate sites which gave the best diagnostic accuracy for each test, and
found that 2 or more out of 10 were optimal for the VibraTip, 10 g
monofilament and NeuroTip, while at least one site was optimal for the tuning
fork. From the results provided, the EAC calculated the VibraTip’s sensitivity
as 0.79 (95% CI1 0.67 to 0.89) and its specificity as 0.82 (95% CI 0.72 to 0.90).
These results, together with the values for the 10 g monofilament and 128 Hz
tuning fork, are given in table 2 below and presented graphically in the

assessment report (page 67).

Table 2: Results for diagnostic accuracy of index tests from Bracewell et
al. (2012) (copy of table 3.9 assessment report)

Test Sensitivity (95% CI) Specificity (95% CI)
VibraTip 0.79 (0.69 to 0.90) 0.82 (0.74 t0 0.90)
10 g monofilament 0.84 (0.75 to 0.94) 0.83 (0.751t0 0.91)
128 Hz tuning fork 0.69 (0.57 t0 0.81) 0.90 (0.84 t0 0.97)

The EAC considered there to be a high risk of patient selection bias, with
patient recruitment and characterisation being unclear. There was a high risk

that the index test used was not generalisable because thresholds were
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derived from ROC analysis. The EAC also considered that the intra-rater
reliability results were prone to spectrum bias because of the relatively high
rate of previous ulceration in the population. Overall, the EAC concluded that
the study provided evidence for the VibraTip’s having similar diagnostic
accuracy in detecting DPN as the 10 g monofilament, 128 Hz tuning fork and
Neurotip. However, the EAC noted that the study did not provide evidence
that the VibraTip was superior to any of the other index tests, and poor
reporting of baseline characteristics and results mean that the study may not

be fully generalisable to all scenarios described in the scope.

Urbancic-Rovan et al. (2012)

This was a small pilot study reported as a conference abstract comparing five
reference tests (VibraTip, 128 Hz tuning fork, 10 g monofilament, Tip Therm
[which detects impaired skin temperature sensation] and Neuropad [described
as a simple and cheap diagnostic tool for the evaluation of sweat gland
function]) in 42 patients attending diabetes outpatient clinics in Slovenia. The
results suggest that the 10 g monofilament had a much poorer sensitivity
(positive in only 14.3% tests) compared with the other tests, including the
VibraTip (positive in 47.6% of tests).

The EAC stated that patient selection, characterisation and study setting were
poorly described and at high risk of bias, as was the lack of a reference test,
which made calculation of diagnostic accuracy parameters impossible. The
generalisability of the study to NHS practice was difficult to ascertain because
of the level of reporting. The EAC also noted that the results are inconsistent
with other studies which have indicated the 10 g monofilament has a much
higher sensitivity. The EAC considered that the quality of reporting in this

study meant that it was generally inapplicable to the decision problem.

Garbas et al. (2013)

This was a follow up to the pilot study by Urbancic-Rovan et al. (2012) and is
reported in a conference poster with few details. Based in a university medical

centre in Slovenia, this large study (n=496) used 2 index tests (VibraTip and
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128 Hz tuning fork) to compare screening test results. The results indicate that
there was no significant inter-foot variability for either of the index tests and
that the tuning fork was shown to be significantly more sensitive than the
VibraTip in detecting impairment of vibration sensation.

The EAC noted that neither the study setting nor details of patient selection
and characteristics were reported, and that the description of how the tests
were used was poorly described. The study was at high risk of bias and the
lack of a reference standard meant that diagnostic accuracy data could not be

obtained, limiting its usefulness.

Nizar et al. (2014)

This study compared the VibraTip and a tuning fork using a neurothesiometer
as the reference standard. The study reported tests on 100 people with type 1
or 2 diabetes attending specialist clinics. Although the authors described the
study as a ‘cross-sectional diagnostic’ design, it was based on a case-control
design where the researchers had prior knowledge of the patients’ DPN
status, and recruited them accordingly to fix the prevalence of DPN at 50%.
Results from the study show that the sensitivity of the VibraTip was 0.92 (95%
C1 0.808 to 0.978) and its specificity was 0.94 (95% CI 0.834 to 0.987). The
authors concluded that the VibraTip is comparable to the neurothesiometer
and superior to the tuning fork in terms of the accurate detection of peripheral
neuropathy, and that it could be a useful screening tool in clinical practice.

The EAC considered that this study design could be subject to significant bias.
The patient population was at risk of selection bias and the index test had a
high risk of bias due to a lack of standard technique. The generalisability of
the results was uncertain because the amplitude threshold of the
neurothesiometer in this study was set at 20 V, instead of the more usual

25 V. The EAC noted that the reported results for the tuning fork from this
study they were not consistent with previously published results and
suggested that a suboptimal protocol had been followed. As a consequence of
these concerns and other difficulties (such as the design, bias in the index test

[frequency of tuning fork not stated] and operator awareness of patient DPN
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status) with the quality of the study, the EAC concluded that there was serious
doubt about the validity and generalisability of the results in the context of the

decision problem.

5.2 Summary of economic evidence

The sponsor conducted a search of literature in an in-house database and
concluded that no economic evidence was available for the VibraTip device.
The EAC conducted a comprehensive literature search and agreed with the

sponsor‘s conclusion.

De novo analysis

The sponsor submitted a decision tree with a 3-year time perspective which
represented the flow of the entire diabetic population of the UK through the
relevant patient pathways for diabetic foot inspections. The model had 2 arms:
a current practice arm, where the comparator (10 g monofilament or 128 Hz
tuning fork) was used to test patients, and an intervention arm, where a
proportion of patients were tested with the VibraTip and the comparator was
used for the remainder. The decision tree simulated patients on a pathway
with defined probabilities of becoming at high risk of ulceration, developing
ulceration, having continued ulceration or requiring amputation. Each stage in
the model was associated with a transition probability, the number of patients
in the state, and the cost of being in that state (device costs and management
costs). The decision tree is represented graphically on pages 65 and 66 of the

sponsor’s submission.

The EAC identified a major issue with the sponsor’'s model in that it did not
include any discussion of diagnostic or preventative intervention inputs.
Specifically, there was no link between the clinical evidence presented and
the assumptions used in the economic model. In the sponsor’s base case, as
diagnostic accuracy is not applied explicitly to each test, the EAC stated that
the model should be classed as a cost-minimisation analysis. Consequently,
any differences in costs may be attributable only to the cost of the devices and
related use, rather than any differences in diagnostic performance or from the

costs of preventative management of diabetic feet.
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The EAC also considered that a weakness of the decision tree structure is
that the number of states increases geometrically for each time step. For
instance, if a 4-year horizon had been selected then there would have been
32 outcomes in each arm rather than 16. However, a longer time period might
have been more appropriate as diabetes and DPN are chronic conditions, with

DPN frequently occurring years or decades after diabetes is diagnosed.

The EAC highlighted problems with the functionality of the model and also that
sections were missing from the executable model, including the analysis of

the 128 Hz tuning fork comparator and much of the sensitivity analyses.

Model parameters and assumptions

The sponsor provided a table listing the assumptions and parameter values
used in the model (sponsor’s submission, page 71). However, some specific
values were not easily traceable in the references cited. The EAC has
summarised the assumptions used and its interpretation of them in the
assessment report (table 4.1, pages 89—-93). In some cases, the EAC could
not locate the specific values reported to be drawn from the references cited.
In addition, the rationale for selecting certain parameters was unclear and
hence the values used may be subject to selection bias. The EAC has also
cross-referenced the assumptions given by the sponsor with those used in the
base case of the economic model (assessment report table 4.2, pages 93—
96). The EAC considered that the derivation of values for some of the

parameters was not clear.
Technology and comparator costs

The sponsor’s cost analysis adopts a cost minimisation approach, and so the
costs per examination obtained from the technology and comparator costs are
crucial. The sponsor estimated the device costs as £9.95 for the VibraTip,
£15.20 for the 10 g monofilament and £28.80 for the tuning fork (all excluding
VAT). The sponsor calculated the per-examination costs based on the useful

life of the device and the clinic throughput:
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e For the 10 g monofilament the per-examination cost was based on
assumptions that each device lasts 1 year, that 2 units would be required
for each clinic, and that each unit would have 10 uses per day over 3 clinics
per week. This gave a per-examination cost of £0.01.

e For the tuning fork the per-examination cost was based on assumptions
that each device lasts 1 year, that 2 units would be required for each clinic
and, that each unit would be used 4 times an hour over a 6-hour clinic with
3 clinics per week. This gave a per-examination cost of £0.008.

e For the VibraTip the sponsor based the per-examination costs on the
assumption that the battery life equated to 5000 tests, giving a cost per
examination of £0.002.

The EAC did not agree with the sponsor’s approach to the per-examination

costs and recalculated these values (assessment report, section 4.5).

Sensitivity analysis

The base-case intervention arm assumed that the VibraTip would be used for
40% of tests for DPN (in both low and high risk groups), with the remaining
60% using 10 g monofilament or 128 Hz tuning fork. In the standard
care/current practice arm, all patients received either 10 g monofilament or
128 Hz tuning fork. The sponsor conducted sensitivity analyses with
proportional adoption rates for the VibraTip of 0%, 20%, 40% and 100% in the

intervention arm.

The sponsor also conducted a 2-way sensitivity analysis based on an
assumption that VibraTip use was associated with a 1% relative risk reduction
in ulcer formation compared with comparator devices combined with a range
of adoption uptake values. Given the high cost of treating ulcers and resultant
amputation rates in the model, this has a material impact on costs. The EAC
noted that the assumption of a 1% reduction in ulcer rates was
unsubstantiated but seemed to be associated with an assumption of improved
performance and ease of use with enhanced early diagnosis of DPN, and
subsequent avoidance of foot ulcers. The EAC judged that the limited clinical

evidence available for the VibraTip suggests equivalent or non-inferior
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diagnostic accuracy to the 10 g monofilament and the 128 Hz tuning fork, and

would be unlikely to result in a 1% reduction in subsequent ulceration rates.

The EAC also noted the sponsor did not present any sensitivity analyses to
address the uncertainties associated with cost per examination of devices,
relative diagnostic accuracies, the risks and uncertainties associated with the
probability of ulcer formation and amputation, and subsequent management

costs.

Base-case analysis results

The sponsor reported the aggregate costs of using the devices in the entire
diabetic population (2.9 million people) over 3 years. The cumulative costs
associated with each branch of the decision tree were summed for the current
practice and intervention arms of the model. In the base case, with adoption of
the VibraTip set at 40%, the results were £1467.86 million for the VibraTip,
£1467.91 million for the 10 g monofilament and £1467.90 million for the

128 Hz tuning fork. The sponsor did not report the incremental differences in
costs between the VibraTip and its comparators, but the EAC calculated these
savings as £0.05 million compared with 10 g monofilament and £0.04 million
compared with the tuning fork. This is equivalent to a saving of 1.7 pence per
patient over 3 years compared with the use of monofilament; and a saving of

1.4 pence per patient over 3 years compared with the use of the tuning fork.

The EAC noted that the results presented by the sponsor in its submission
were not the same as those in the executable model. The EAC identified the
difference in the executable model was due to a £5000 discrepancy and
attributed it to a mismatch between the model current practice and
intervention arms (the sponsor included an unexplained £5000 correction
within the model). It also highlighted that the sponsor did not provide the EAC
with an executable model that included the 128 Hz tuning fork as the

comparator, and so it could not replicate these results.

The sponsor also presented base-case results assuming an update of 100%
of all devices and calculated the cost by multiplying the average cost per
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examination of each device by the number of uses throughout the 3-year
period (assessment report, page 106). The EAC judged that the underlying
assumptions may be flawed and that the results should be interpreted with

caution.

The sponsor also presented a ‘real-world’ analysis based on a range of
assumptions including that all testing would take place in primary care settings
(assessment report, page 106). The EAC concluded that this analysis did not
usefully inform the decision problem.

Sensitivity analysis results

In a sensitivity analysis the sponsor varied uptake of the VibraTip (to 20% and
100% from 40%; rationale for these values was not stated), resulting in
proportionate savings compared with 10 g monofilament of £17,200 for 20%
adoption, £34,400 for 40% adoption and £86,000 for 100% adoption. The
sponsor also reported the results for the sensitivity analysis compared with the
tuning fork as £12,900, £25,800, and £64,500 for levels of adoption at 20%,
40% and 100% respectively.

For the multivariate sensitivity analysis, the sponsor assumed that the
VibraTip would result in a 1% reduction in the rate of formation of diabetic foot
ulcers in people who had not had an ulcer in the previous year. This resulted
in savings compared with the 10 g monofilament of £3210 million (20%
adoption), £6420 million (40% adoption) and £16,060 million (100% adoption).
The sponsor also reported results compared with the 128 Hz tuning fork as
£3180 million, £6350 million and £15,880 million for levels of adoption of 20%,
40% and 100% respectively. The EAC noted that there is no evidence to
support the assumed risk reduction, and concluded that these results are not

informative.

Additional cost analysis by the External Assessment Centre

The EAC found the model submitted by the sponsor to be generally unsound.
The model, in its base case, had no diagnostic input and thus implicitly

assumes diagnostic equivalence. Because of this, each arm of the model had
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the same clinical outcomes and costs, so that only the difference in per-
examination device costs contributed to the difference in aggregate costs. The
EAC also noted that the two arms of the model were structurally different and,
in general, the input parameters for transition probabilities and costs were not
judged to be robust or transparently derived from the references provided,
making it difficult for the EAC to replicate the sponsor’s results. As the
sponsor’s base-case economic model was a de facto cost minimisation
model, the costs per examination are crucial to the analysis. The EAC
considered that the unit costs estimated by the sponsor were largely accurate,
but that the sponsor’s calculation of the per-examination costs was flawed. As

such, the EAC provided additional estimates for these values.

The EAC recalculated the per-examination costs of the VibraTip and of the
10 g monofilament in a range of scenarios (assessment report table 4.5, page
112). This resulted in a cost per examination for the VibraTip ranging from
£0.02, as used in the sponsor’s model, to £0.0995 as used by Horsfield and
Levy (2013) and by Bracewell et al. (2012). For a Bailey’s 10 g monofilament
(a brand used widely in the NHS), the EAC’s most plausible estimate for the
per-examination cost was around £0.076. The EAC considered that this
approach was impossible for the tuning fork because of its unlimited useful
life.

The EAC also highlighted a potentially important issue with both the VibraTip
and the 10 g monofilament in that the operator may be unaware the devices
are losing functionality (through battery discharge and reduced plasticity
respectively). In both cases, clinical use beyond the devices’ effective useful
life would result in a reduced sensory force being applied to the patient and

could result in increased false positives and the associated increased costs.

In summary, the EAC considered that the results of the de novo economic
model did not usefully inform the decision problem. Many of the parameters
and much of the functionality of the model were redundant because no
difference was assumed in the diagnostic accuracies of the devices. If a cost

minimisation analysis were adopted, including the per-examination device
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costs only, the VibraTip might be more expensive than either comparator
under heavy usage, with a plausible per-examination cost of between £0.0398
(for 4 sites per person) and £0.0995 (for 10 sites per person). This compares
with a per-examination cost of £0.076 for the 10 g monofilament assuming 10
sites per person. With this in mind, the EAC concluded that an economic case

for the VibraTip was not demonstrated.

5.3 Summary of technical evidence

The EAC judged that although the technical papers submitted by the sponsor
did not directly relate to the decision problem, they contained useful practical
information that is relevant to the clinical repeatability of the test. The EAC
provided a critique of these studies in appendix 2 of the assessment report
(pages 142 to 146).

Horsfield and Levy (2013)

Horsfield and Levy investigated if the nature of the vibration stimulus from the
VibraTip device varied as the battery discharges through repetitive use. They
measured the stimulus during three different activation pattern methods, one
of which imitated the usage of the device within clinical practice. In this
approach the VibraTip was subjected to 10 half-second activations at 2-
second intervals, followed by 10-minute rest. This cycle was then repeated
350 times over a 10-hour working day for 5 days, allowing the device to rest
overnight. Results demonstrated that over the first 1000 activations, there was
no significant reduction in either frequency or amplitude of the vibrations. After
2500 and then 3500 activations, amplitude fell to approximately 74% and 65%
respectively. The frequency of vibration, however, only declined to 94% of
initial frequency after 3500 activations. With successive applications, the
amplitude reduced more rapidly, with no initial plateau phase, until it fell to
about 45% of initial amplitude after around 2000 applications. The authors
concluded that with routine clinical activity, the VibraTip could provide
consistent performance for many months and could test at least 100 patients
with no significant reduction in frequency or amplitude of vibrations. The EAC
noted that the device’s instructions for use recommend a 1-second activation
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when testing the diabetic foot and not the half second used in the test.
Doubling the duration of each activation would potentially drain the battery
more rapidly. For this reason, the EAC remained uncertain if Horsfield and

Levy’s conclusion would be realised in clinical practice.

Horsfield and Levy (2014; unpublished)

Horsfield and Levy also reported a set of experiments to determine the clinical
consistency and reliability of the vibration stimulus application of the VibraTip
and of a 128 Hz tuning fork. A manikin toe structure was modelled to mimic
human bone and tissue structures, incorporating an accelerometer with which
to record the frequency and amplitude of the vibration applied to the surface of
the toe. Junior and senior doctors (n=21) familiar with using tuning forks but
with no prior VibraTip training applied the tuning fork and the VibraTip 5 times
each to the surface of the toe. The graphical presentation of results
demonstrated that the amplitudes recorded from the application of the
VibraTip were generally greater than those elicited by the tuning fork.
Unexpectedly, the mean frequencies measured from both devices were
variable. The authors concluded that although the VibraTip was as consistent
a source of vibration as a standard tuning fork, reliability of the delivered

vibration intensity correlated with the manner in which the devices are used.

The EAC noted that although each doctor was described as being familiar
with a tuning fork, the graphical results showed that 5 of the 21 users (24%)
applied only negligible stimulus to the manikin toe with the tuning fork.
However, all 21 users applied a VibraTip vibration stimulus. The EAC also
commented on the frequency of around 200 Hz which the VibraTip
demonstrated in this study. This is higher than the 128 Hz associated with the
tuning fork and 50 Hz associated with neurothesiometer. The EAC was unable
to establish if the higher operating frequency of the VibraTip elicits the same

physiological response as other forms of vibration perception testing.
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6 Ongoing research

The sponsor stated that an ongoing study is listed on ClinicalTrials.gov
(NCT01878682). However, the External Assessment Centre (EAC) noted that,
as of the last published update (12 March 2014), the trial was listed as ‘not yet

open for participant recruitment’.

The sponsor also stated there was a study expected from the Diabetes
Research Unit at Le Pitie Salpetriere Hospital in Paris, although the design

and publication intention for this study is not yet known.

The EAC did not identify any other studies currently being undertaken or

planned from its literature search.

7 Issues for consideration by the Committee

7.1 Clinical evidence
Quality and quantity of the evidence base

Currently, NICE guidelines for the assessment of diabetic feet recommend
that the 10 g monofilament or a device testing for vibratory sensation (in
practice the 128 Hz tuning fork) should be used to test for the presence of
diabetic peripheral neuropathy (DPN), as part of a clinical algorithm to assess
the risk of foot ulceration. The current evidence base for these specific
devices is limited in terms of quantity and quality, and the guideline

recommendations were developed pragmatically to reflect this.

The External Assessment Centre’s (EAC’s) review of the 6 diagnostic
accuracy studies relating to the use of VibraTip indicated that 5 were of limited
usefulness: 3 because they did not have a reference standard (Levy [2010],
Urbancic-Rovan et al [2012] and Garbas et al. [2013]), 1 because it used a
modified reference standard (Nizar et al. [2014]), and 1 because it recruited a
population who had pre-existing DPN and its target condition was ‘at-risk’ feet
(Bowling et al. [2012]). This left 1 study, by Bracewell et al. (2012), that the

EAC considered was of reasonable quality and most closely matched the
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scope. The results from this study indicated that the VibraTip test was
diagnostically non-inferior to both the 10 g monofilament and the 128 Hz
tuning fork. However, the EAC noted that the numbers were small (n=141)
and that the diagnostic accuracy for each device was optimised using
receiver-operator characteristic analysis, so it is unclear how generalisable

this study is to clinical practice.

There are no data on the claimed benefits of ease of use or speed of testing,
no data on the level of user variability compared to the tuning fork, and no
comparative data on the level of training required with the VibraTip versus the

tuning fork method of vibration perception testing.
Variability in DPN foot testing methodology

NICE clinical guidelines indicate that there is no standard approach to either
the number or the location of the sites that should be tested on the diabetic
foot (either for touch sensation or vibration perception). Additionally, there is
no agreed cut-off for the number of insensate sites which would indicate a
higher risk of DPN and result in further clinical investigation or treatment.

Cost evidence

Disjoint between clinical case and economic case

According to the EAC, the main weakness of the economic analysis submitted
was that the findings from the clinical evidence were not explicitly used to
influence the economic case. The clinical evidence implicitly shows that the
VibraTip is equivalent to current methods (monofilament and tuning fork),
which means the economic model can be considered as a cost minimisation
model. The EAC stated that this may well have been the most appropriate
model but that a case should have been explicitly made to support this, as it

has important implications for the structure and functionality of the model.

Per-examination/per-patient cost
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The EAC identified this as being important because the cost minimisation
economic case submitted relies on accurate estimation of the per-examination
cost of VibraTip and its comparators. Expert advice suggested that the
amplitude of the vibration used to test vibration perception in humans is the
most important factor. The EAC presented evidence that the useable life of
the VibraTip device may be shorter than that assumed by the sponsor, and
that the useable life of the comparators may be longer than assumed.
Horsfield and Levy (2013) investigated the decay of the VibraTip’s amplitude
over time and claimed a useable life of 1000 activations, suggesting that this
would easily extend up to 5000 activations before amplitude decayed to a
level too low to reliably test for vibration perception. The EAC disputed this
lifetime, stating that 1000 activations was more realistic.

Dysfunctional economic model

Despite requests from the EAC for further clarification, the sponsor’'s model as
submitted remains unclear in its functionality and content. The EAC noted that
many of the parameters used could not be identified in the references given
and some parameters could not be identified in the model as delivered. The
model and the results from the executable model were inconsistent with the
economic narrative supplied and a number of the values used in the model
were unexplained. The sensitivity analyses undertaken were also
uninformative and failed to investigate key parameters such as diagnostic

accuracy, cost per test and device useable life.

8 Authors

Paul Dimmock, Technical Analyst

Bernice Dillon, Technical Adviser
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Appendix A: Sources of evidence considered in the

preparation of the overview

A Details of assessment report:

. Willits I, Cole H, Arber M, et al. (2014) VibraTip for testing
vibration perception in the detection of diabetic peripheral
neuropathy

B  Submissions from the following sponsors:

o McCallan Medical

C Related NICE guidance

e Foot care service for people with diabetes. NICE Commissioning Guide
(2012)

e Type 1 diabetes: Diagnosis and management of type 1 diabetes in children,
young people and adults. NICE clinical guideline CG15 (2004, updated
2011)

e Type 2 diabetes foot problems: Prevention and management of foot
problems. NICE clinical guideline CG10 (2004)

e Diabetic foot problems: Inpatient management of diabetic foot problems.
NICE clinical guideline CG119 (2011)

e Diabetes in adults. NICE quality standard QS6 (2011).

e The percentage of patients with diabetes with a record of a foot

examination and risk classification: 1) low risk (normal sensation, palpable

pulses), 2) increased risk (neuropathy or absent pulses), 3) high risk

(neuropathy or absent pulses plus deformity or skin changes or previous

ulcer) or 4) ulcerated foot within the preceding 15 months. NICE QOF
indicator NM13 (2010).

D References
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Appendix B: Comments from professional bodies

Expert advice was sought from experts who have been nominated or ratified
by their Specialist Society, Royal College or Professional Body. The advice
received is their individual opinion and does not represent the view of the
society.

Ms Theresa Smyth

Nurse Consultant in Diabetes, Royal College of Nursing

Dr Edward Jude

Consultant Physician and Reader in Medicine, Society for Endocrinology
Dr Aleksandar Radunovic

Consultant Neurologist, Association of British Neurologists

Dr. Yusuf A. Rajabally

Consultant Neurologist, Honorary Senior Clinical Lecturer, British Peripheral

Nerve Society

Dr Adrian Wills

Consultant Neurologist, British Peripheral Nerve Society

Mr George Dunn

Specialist Podiatrist, Society of Chiropodists and Podiatrists

Dr Paul Chadwick

Principal Podiatrist, Society of Chiropodists and Podiatrists

Mr Allister Campbell

Deputy Podiatry Services Manager, Society of Chiropodists and Podiatrists
Dr Umesh Dashora

Consultant Endocinology and Diabetes, Association of British Clinical

Diabetologists

Dr John Winer
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Consultant Neurologist Association of British Neurologists

Mr Neil R Baker

Principal Diabetes Specialist and Research Podiatrist, Diabetes UK
Dr Frances Game

Consultant Diabetologist, Association of British Clinical Diabetologists
Professor Kamlesh Khunti

Professor of Primary Care Diabetes and Vascular Medicine, Royal College of

General Practitioners
Twelve experts commented on the technology as follows:

¢ Five have had direct involvement with the VibraTip: 1 had referred patients
for its use; 2 managed patients who use it in another part of their care
pathway; and 3 would like to use it but do not have it available to them.

e One expert is involved in ongoing research on using the VibraTip in the
community and investigating its accuracy when used by different
healthcare professionals; another expert had published a clinical study on
VibraTip.

e Seven experts thought that the VibraTip was a minor variation on existing
technologies, 4 thought it was a significant variation and 3 thought it was
thoroughly novel (2 experts thought it was both a significant modification
and thoroughly novel).

¢ All experts mentioned a selection from 10 g monofilament, tuning fork and
neurothesiometer as comparators (all 12 said tuning fork, 6 mentioned the
monofilament and 5 mentioned the neurothesiometer).

e All 12 experts agreed that there was no competing product.

e Three experts mentioned that it might be less expensive; 5 stated issues
around the VibraTip being more reliable in terms of standardisation of
testing; 1 mentioned that it was single use and disposable and 1 thought it

held few benefits over existing technology.
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e Four experts thought the benefits would be realisable, 1 would wait for
NICE guidance and 1 needed to be persuaded of the costs before benefits
would be realised.

e QOutcomes to assess the VibraTip mentioned reduction in amputation or
foot ulceration (3 experts) and patient satisfaction, device use, numbers of
‘at-risk’ feet detected and audit of neuropathy assessments (1 expert each).

o All experts agreed that there was little need for extra training in using the

VibraTip.
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Appendix C: Comments from patient organisations

The following patient organisations were contacted and no response was

received.

¢ Black and Ethnic Minority Diabetes Association
e British Skin Foundation

e Compassion in Care

e Deaf Diabetes UK

e Deaf Diabetes UK

e Diabetes Research & Wellness Foundation

e Diabetes UK

e Elcena Jeffers Foundation

e Foot in Diabetes UK (FDUK)

¢ Independent Age

¢ Insulin Dependent Diabetes Trust

¢ Insulin Dependent Diabetes Trust

e Juvenile Diabetes Research Foundation (JDRF)
¢ Juvenile Diabetes Research Foundation (JDRF)
e Limbless Association

¢ National Obesity Forum (NOF)

e Participation Works

e Primary Care Diabetes Society (PCDS)

e South Asian Health Foundation

e Surya Foundation

¢ The Relatives and Residents Association (R&RA)
¢ Weight Concern

e WellChild
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Additional Information provided by the External Assessment Centre

Impact of a potential royalty payment from Vibratip to the NHS.

Background

NICE became aware from the sponsor of an issue relating to royalties. The NICE
Technical Analyst therefore asked Newcastle and York EAC to obtain further
information from the sponsor and provide opinion on any impact this claim may have
on the economic evaluation presented to MTAC at the Committee Meeting to be held
on 12" June 2014.

The EAC emailed the sponsor about this issue and received a response which is
Commercial in Confidence (Appendix 1).

EAC opinion:

The sponsor appears confident from sales projections that royalties will begin to be
generated from Vibratip in late 2014 and may accumulate to appreciable sums in
future. The recipient of these royalties from McCallan Medical is the single NHS
Foundation Trust which holds the intellectual property (IP) rights to Vibratip. The
sponsor did not provide any information regarding the subsequent division of
royalties from the NHS Foundation Trust to any other parties, but did concede that
‘the royalty obviously cannot be shared out to offset any direct Vibratip costs around
the country’.

Therefore, for UK sales, the NHS benefits overall only by a reduced cost || Gz
on those devices sold to the single NHS Foundation Trust which holds the IP rights
to Vibratip. This is more or less negligible.

The sponsor appears to imply that favourable UK guidance will also lead to
increased overseas sales and therefore increased revenues to the NHS from non-
exchequer sources. However, since NHS Trusts are separate legal entities, revenue
would not flow to the wider NHS, but rather stay within the single NHS Foundation
Trust which holds the IP rights to Vibratip. The likes of the National Institute for
Health Research (NIHR) accept this position, and argue that the public benefit arises
from making innovative technologies available more widely. So, pragmatically,
requiring individual NHS organisations to share their revenue across the whole NHS
would more or less stop innovation in its tracks. In this case, the single NHS
Foundation Trust which holds the IP rights to Vibratip would likely argue (rightly) that
they took the risk in supporting the product and therefore should retain the revenues,
such as they are.

We would therefore advise that, whilst the single NHS Foundation Trust holding
Vibratip IP rights may benefit from royalty payments in the future, there is no national
requirement for this local income stream to be diverted to patient care. Even if some

Additional work by Newcastle and York EAC for MTAC meeting 12" June 2014





of the royalties are apportioned to patient care in this single NHS Foundation Trust,
the impact upon all other NHS providers is negligible.

This new information on future royalties therefore does not have any impact upon the
economic evidence assessment conducted by the EAC and does not change any of
the results or conclusions presented in the EAC assessment report.
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Appendix 1.

Question posed by Newcastle and York EAC to the sponsor, 04/06/2014:

Subject: Query on Vibratip royalties information

The External Assessment Centre (EAC) has been asked by NICE to contact you to
request clarification on the |JJij royalty to the NHS from Vibratip, which you
mentioned in a recent telephone call.

Any information you provide to the EAC can be treated as commercial-in-confidence
if required.

NICE would like you to clarify if there is a royalty payment from Vibratip to the NHS
in current operation, or planned for the future. If there is, can you please provide
further details on which organisation(s) receive the money and how it is calculated?

For your information, we have experience of similar royalty mechanisms from
medical devices developed within Newcastle upon Tyne Hospitals NHS Trust
(NUTH) over the years. In our case, any royalties arising from sales would return to
the licensor (NUTH) in accordance with a licence agreement between the Trust and
the licensee. Usually, revenues would be shared between various parties who had
contributed to the development of a product, after deduction of direct exploitation
costs (e.g. patent protection etc). Other parties in our case might include Newcastle
University, funding bodies (e.g. Wellcome Trust, NIHR) who may take ~25% and
collaborating or private funding partners. Some organisations share revenue with the
inventors themselves. The details depend on local agreements and are not normally
made public.

There is no requirement, as far as we are aware, for NHS Trusts who receive royalty
payments to use the money to reduce their costs of patient care. So, although some
of the royalty may be used for public benefit in the broadest sense, it would not
appear reasonable to claim that royalties from Vibratip offset some of the cost to the
NHS. To a first approximation, we would advise NICE that they don’t. However, |
appreciate that our experience in NUTH may not be comparable to the licensing and
royalties arrangements for Vibratip, so | would of course very much welcome your
views in response, and any further information you can share on royalty payments
and benefactors, specific to Vibratip.

An email response was received from the sponsor on the 5™ June. It was marked as
commercial-in-confidence and cannot be reported here.
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