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Background

Persistent Pain

The International Association for the
Study of Pain defines persistent pain
as “pain without apparent biological
value that has persisted beyond

the normal tissue healing time
(usually taken to be three months).”
Itis typically of sufficient duration
and intensity to negatively impact

an individual's well-being, level of
function and quality of life.?

It is estimated that 20 per cent of
the Australian adult population
experience persistent pain, although
only a proportion of our population
are significantly disabled or
distressed by pain.

[tis also estimated that

approximately 13 per cent of the
population experience some degree

A joint initiative of

of interference with daily activities
caused by pain and 2 per cent of the
population are significantly disabled
and severely limited by their pain.
The impact of persistent pain on a
large proportion of the population
(including people of working age) and
its association with markers of social
disadvantage make it a significant
public health problem in Australia.®*

Injury is the most common cause

of persistent pain (38 per cent],
however a third of people who
experience persistent pain are unable
to identify the original cause.® Other
identified causes include arthritis,
musculoskeletal conditions, cancer-
related pain and post-surgical
persistent pain.
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Persistent pain is a complex condition
associated with changes in the way
the brain perceives pain. Physical,
social, psychological and genetic
factors contribute to an individual's
perception, tolerance and experience
of pain.® In addition, people with
persistent pain often also have
depression, anxiety or other mood
disorders which contribute to the
burden of pain and complicate its
management.

Management of Persistent Pain
The management of persistent pain
aims to minimise the impact of pain
by restoring physical, psychological
and social functioning.® The various
factors that contribute to persistent
pain often mean that single
treatment approaches fail. Effective
management of persistent pain
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requires a coordinated multimodal
approach. Multimodal treatment
approaches for persistent pain

often combine pharmacological,
psychological, physical and functional
approaches. In some cases,
interventional procedures are also
utilised.”

Interventional pain management
approaches include nerve block
injections, denervation procedures,
implantable drug delivery

systems and neurostimulation.®
Neurostimulation is a pain
management therapy that may be
considered when other options have
not provided adequate improvements.
Neurostimulation involves implanting
electrodes to administer electrical
stimulation directly to the nervous
system (spinal cord, brain or
peripheral nerves), in order to
interrupt or mask neural signalling
that leads to the perception of pain.
The precise mechanisms of action of
neurostimulation therapy are not fully
understood.’

Technology Overview

Peripheral Nerve Stimulation
Peripheral nerve stimulation
involves electrical stimulation of
specific nervel(s) outside of the
central nervous system (brain and
spinal cord). The aim of peripheral
nerve stimulation is to produce
paraesthesia (tingling or numbness)
around the region supplied by

that stimulated nerve to inhibit or
minimise the transmission of other
signals that lead to the perception of
pain in the brain.'

Peripheral nerve stimulation systems
typically consist of two components:

1. Asmall lead or electrode which is
surgically implanted alongside the
peripheral nerve(s). The electrode
delivers electrical pulses that are
felt as a tingling sensation.

2. Animplanted pulse generator or
transmitter to provide electrical
power to the electrode.

Recent technical advances making
devices smaller and simpler to
implant have resulted in increasing
interest in peripheral nerve
stimulation for the management of
persistent pain. It is anticipated that
with the development of smaller
devices and less invasive approaches
to implanting the devices, there will
be greater demand and growth in
clinical data for the use of peripheral
nerve stimulation in managing
various persistent pain conditions."

The StimQ System

The StimQ System is an implantable
peripheral nerve stimulation system
developed by Stimwave Technologies
(stimwave.com)] to provide
therapeutic relief for persistent

pain of peripheral nerve origin.

The system can be used alone orin
combination with other therapies as
part of a multimodal approach.

StimQ System: Stimwave Technologies, Inc.

The system includes a small
implantable stimulator (Freedom-8A/
Freedom-4A Stimulator] which
consists of a set of thin wires

and a micro-receiver, covered

by a protective casing. The
neurostimulator has small metal
electrodes near the tip that create
an electrical field of energy when
power is applied. The stimulator
is 45cm in length and 1.35mm in
diameter and can be cut down

to 16cm following insertion. The
neurostimulator receives energy
wirelessly from a small, flexible,
wearable external fabric patch

transmitter unit. The small pulses

of energy create an energy field that
alters the transmission of signals that
lead to the perception of pain. The
transmitter can be programmed with
specific stimulation parameters.’?'

Before the device is implanted
permanently, there is a mandatory
trial implant (usually a 3-7 day

period but no longer than 30 days)

to determine if stimulation with the
StimQ System provides an adequate
and sustained level of pain relief
during the trial period. After the trial
device is removed and the results of
the trial determined to be successful,
the permanent implant is scheduled.

According to the manufacturer,

the StimQ System is the world's

first miniature, wireless, fully
programmable peripheral nerve
stimulator device. The device is
powered by an external component
and is injectable, therefore
eliminating the need for surgery,
extensive tunnelling and placement
of large implanted generators

and batteries within the body. The
stimulator can be implanted through
a standard needle-sized insert or
small incision in a procedure that
can be conducted in a procedure
room. The stimulator is less than 5
per cent of the size of other standard
implanted options."”

Clinical Indication

Peripheral nerve stimulation may
offer an alternative or additional/
additive treatment option for patients
who do not experience sufficient

pain relief or who have intolerable
side effects from conventional
treatments.”

The StimQ System may be indicated
for severe intractable persistent pain
in the limbs and torso. The StimQ
System is not intended to treat pain in
the craniofacial region.'
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Clinical Effectiveness

No completed or ongoing studies
assessing the effectiveness of the
StimQ Peripheral Nerve Stimulator
System could be identified.

An ISCRR evidence review conducted
in 2015 concluded that, due to a lack
of high-quality, controlled primary
studies, there is insufficient evidence
to support the use of peripheral
nerve stimulation for the treatment of
persistent pain."”

Potential for Impact

Wireless neurostimulation with the
StimQ System claims to provide
clinical advantages relating to a
reduction in the complexity and time
required for surgical implantation.
This will reduce patient exposure to
post-operative infections, surgical
complications and the anaesthesia
required for the implantation
process."”

If peripheral nerve stimulation
technologies are shown to be
effective, the StimQ System may
provide a minimally invasive option
for the management of persistent
pain of peripheral nerve origin. The
wireless neurostimulation approach
has the potential to reduce the
lifetime cost of care for patients with
persistent pain and may provide

an alternative to pain medications,
specifically opioids.

Safety

No completed or ongoing studies
assessing the safety of the StimQ
Peripheral Nerve Stimulator System
could be identified.

Safety considerations that have
been associated with peripheral
nerve stimulation include: infection,
haemorrhage, injury of nervous
tissue, placing the device into
wrong compartment, hardware
migration, erosion and malfunction,
including equipment fractures and
disconnections.”

Setting for
Technology Use

The StimQ System is intended for
hospital and home use and to be
provided by orthopaedic surgeons,
neurosurgeons, interventional pain
physicians and anaesthetists.'

Regulatory Approval

The StimQ System received United
States Food and Drug Administration
510(k) clearance in March 2016 and

is being marketed in the United
States.”® 510(k) clearance is based on
a determination of being substantially
equivalent to a device that is already
legally marketed for the same use.

The StimQ System is not currently
available in Australia. An application

for Therapeutic Goods Administration
registration is anticipated to be made
in the first half of 2017.2°

At the time of publication, the
regulatory status of the StimQ System
in Australia, Canada, the United
Kingdom and the United States is
summarised in the table below.

Regulatory
Approval

Country

Australia No

Canada No

United Kingdom Yes

United States Yes

o
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No information was available on the
cost of the StimQ System.

There are current Medicare Benefit
Schedule items that relate to the
surgical placement of components
used in spinal cord stimulation

and peripheral nerve stimulation.
The cost of the neurostimulation
system is separate to the medical
costs associated with device
implantation.?"??



December 2016 / ISCRR Horizon Scanning: Brief

References

1
2.
3.
4

International Association for the Study of Pain. Pain 1986; Suppl 3: $1-S225.
Lambert M. Am Fam Physician. ICSI releases guideline on chronic pain assessment and management. 2010; 82(4): 434-439.
Blyth FM et al. Chronic pain in Australia: a prevalence study. Pain 2001; 89: 127-134.

SAND abstract No. 150 from the BEACH program, Chronic pain in general practice patients. 2010. Available from:
sydney.edu.au/medicine/fmrc/publications/sand-abstracts/150-Chronic_Pain.pdf

Blyth FM et al. Chronic pain-related disability and use of analgesia and health services in a Sydney community. MJA 2003; 179: 84-87.
eTherapeutic Guidelines. Analgesic: Chronic pain. 2012. Available from: www.tg.org.au

Turk DC et al. Treatment of chronic non-cancer pain. Lancet 2011; 377: 2226-2235.

Hylands-White N et al. An overview of treatment approaches for chronic pain management. Rheumatol Int 2016; Apr 23 [epub ahead of print].

Santarelli D (2015). Neuromodulation for chronic pain. [Online] Available from: www.hunterpainclinic.com.au/index.cfm?module=NEWS&pagemode=indiv&page_id=566624

. Abejon D & Pérez-Cajaraville J. Peripheral nerve stimulation: definition. Prog Neurol Surg 2011; 24: 203-209.

. Chakravarthy K et al. Review of recent advances in peripheral nerve stimulation (PNS). Curr Pain Headache Rep 2016; 20: 60.

. Stimwave [Internet] Florida: Stimwave LLC; 2016. Products: Freedom Stimulators [cited 2016 November 29]. Available from: stimwave.com/mobile/products/stimulators/

. Stimwave [Internet] Florida: Stimwave LLC; 2016. Products: Wearable Antenna [cited 2016 November 29]. Available from: stimwave.com/mobile/products/transmitter/

. Stimwave [Internet] Florida: Stimwave LLC; 2016. Products [cited 2016 November 29]. Available from: stimwave.com/mobile/products/

. FDA Clears Stimwave’s Miniature Peripheral Nerve Stimulator (PNS), Providing the Only Full Body Wireless Pain Relief Solution to Market [Internet]. 2016. Available from:

www.businesswire.com/news/home/20160323006117/en/FDA-Clears-Stimwave’s-Miniature-Peripheral-Nerve-Stimulator

. U.S. Food and Drug Administration [Internet] Silver Spring (MD). 510(k) Summary for StimQ Peripheral Nerve Stimulator (PNS) System K152178; 2016. Available from:

www.accessdata.fda.gov/cdrh_docs/pdf15/K152178.pdf

. Clavisi O et al. Implantable pain therapies: neurostimulation. ISCRR Research Report: 115-0215-R04, 13 February 2015. Available from:

www.iscrr.com.au/__data/assets/pdf_file/0005/297788/Neurostimulation-Report.pdf

. Slavin KV. Technical aspects of peripheral nerve stimulation: hardware and complications. Prog Neurol Surg 2011; 24: 189-202.

. Yearwood TL & Perryman LT. Peripheral neurostimulation with a microsize wireless stimulator. Prog Neurol Surg. 2015; 29: 168-191.

. Boughen J. (Director, Medistar Pty Ltd, Queensland Australia). Personal Communication. 10 November 2016

. Australian Government Department of Health, 2016 [Internet]. MBS Online. Available from: www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Home
. HealthPACT. High-frequency spinal cord stimulation and dorsal root ganglion stimulation for persistent pain: Technology Brief, July 2015. Available from:

www.health.qgld.gov.au/healthpact/docs/briefs/WP221.pdf

Learn more about ISCRR: iscrr.com.au

Follow us on Twitter: (discrr

Subscribe to our eNews: iscrr.com.au/subscribe

Contact us: infoldiscrr.com.au

(03) 9903 8610

Have you heard about a new health technology you think
will have an impact on people injured on the roads or

at work? Please let us know by contacting us at:
iscrr.horizon.scanningldmonash.edu

Disclaimer

ISCRR is a joint initiative of WorkSafe Victoria, the Transport Accident Commission and Monash University. The accuracy of the content

of this publication is the responsibility of the authors. Opinions, conclusions and recommendations expressed in this publication are
those of the authors and not necessarily those of the sponsor organisations of ISCRR. All information in this publication is designed
to help health care decision makers, patients and clinicians, health system leaders and policymakers make well-informed decision to

improve the quality of health care services. The contents of this publication should be considered in conjunction with all other relevant

information including the context of available resources, current evidence of effectiveness and individual patient circumstances. This
publication is not intended to be a substitute for the application of clinical judgement.
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