May 29, 2017

Juerg Kunz
Medical Advisory Committee
State of Oregon Workers’ Compensation Division
Juerg.Kunz@oregon.gov
Dear Juerg,
Abbott wishes to provide comment to the Oregon Workers Compensation Medical Advisory
Committee regarding the review of evidence supporting the use of spinal cord stimulators for
the management of chronic pain.
At Abbott, we're committed to helping people live their best possible life through the power of
health. For more than 125 years, we've brought new products and innovative technologies to the
world that create more possibilities for more people at all stages of life. In particular, Abbott’s
Neuromodulation division develops innovative Spinal Cord Stimulation (SCS) systems used in
the treatment of patients with chronic intractable pain of the trunk and limbs. Today, 74,000
Abbott employees are working to help people live not just longer, but better, in the more than
150 countries we serve.
Spinal cord stimulation is a form of neuromodulation used to relieve chronic intractable pain of
neuropathic or ischemic origin and has historically been reserved to treat pain that has failed to
respond to conventional measures.
We would advocate for a comprehensive review of the full body of published clinical and
economic evidence supporting the use of spinal cord stimulation (SCS) in appropriate patients.
In addition to a review of the clinical and economic evidence, we would also advocate a thorough
review of the health technology assessments of SCS done by various governmental organizations
around the globe, including those from Australia, Belgium, Canada, France, and the United
Kingdom. Similarly, based upon their careful review of the published literature which evaluates
the use of SCS, most US commercial payers also include the use of SCS as a covered benefit for
their beneficiaries when specific criteria are met.

When evaluating the evidence supporting the use of spinal cord stimulation for the treatment
and/or management of chronic pain, it is important to remember that this modality is typically
considered as a treatment option only at the later stages of the overall treatment continuum
when all other alternatives have been unsuccessful.
There are also several other specific factors to consider when evaluating the evidence regarding
the use of SCS. Most of the published literature regarding SCS has had some level of industry
support as there is very little, if any, non-industry support available for clinical research of this
type. There are also very few SCS studies with a specific focus on the US workers compensation
population, although most SCS studies have a larger preponderance of working age subjects
rather than older (65+) patients typical of Medicare beneficiaries. Due to the very nature of
spinal cord stimulation, such as the characteristic paresthesia inherent in most forms of SCS
and/or the need for individualized device programming necessary for optimal efficacy, it is not
always possible to utilize clinical trial protocols with a double-blind research design and/or
sham treatment arms. Furthermore, due to the long-term nature of chronic intractable pain, the
use of SCS in the later stages of the treatment continuum, and the length of treatment time
associated with SCS systems, any cost-effectiveness analysis of this treatment modality must
utilize an appropriate long-term time horizon.
I have attached a document with a set of additional references for your committee’s review. The
publications on this list are intended to supplement those listed on a previous document from a
similar review in 2016.
As you evaluate the full body of research regarding SCS, critically assess the integrity of the
research design, study execution, and results for these publications, and account for the
additional considerations identified above, we believe that you will find an appropriate level of
evidence which supports the use of SCS to treat the chronic intractable pain in specific types of
patients in a manner that enables you to advance a leading workers’ compensation system that
represents integrity and fairness for Oregonians.
Sincerely,

Tim Madden
Healthcare Economics and Reimbursement
Abbott Neuromodulation
Tmadden02@sjm.com
651.756.2002
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Additional Spinal Cord Stimulation References for Consideration
Health Technology Assessment & Economic Analysis
Camberlin C SML, Smit Y, Post P, Gerkens S, De Laet C. Neuromodulation for the management
of chronic pain: implanted spinal cord stimulators and intrathecal analgesic delivery pumps.
KCE Report 189C. Brussels: Belgian Health Care Knowledge Centre (KCE);
2012. http://kce.fgov.be/sites/default/files/page_documents/KCE_189C_neuromodulation_chronic_pain_0.pdf
Haute Autorite De Sante. Assessment of Spinal Cord Stimulation. HAS Medical Devices
Assessment Department. France. 2014. www.has-sante.fr
Hoelscher C, Riley J, Wu C, Sharan A. Cost-Effectiveness Data Regarding Spinal Cord Stimulation
for Low Back Pain. Spine (Phila Pa 1976). 2017. [Publish Ahead of
Print] http://journals.lww.com/spinejournal/Abstract/publishahead/Cost_Effectiveness_Data_Regarding_Spinal_
Cord.95586.aspx

Hollingworth W, Turner JA, Welton NJ, Comstock BA, Deyo RA. Costs and cost-effectiveness of
spinal cord stimulation (SCS) for failed back surgery syndrome: an observational study in a
workers' compensation population. Spine (Phila Pa 1976). 2011;36(24):2076-2083.
Kumar K, Rizvi S. Cost-effectiveness of spinal cord stimulation therapy in management of
chronic pain. Pain Med. 2013;14(11):1631-1649.
Lad SP, Babu R, Bagley JH, et al. Utilization of spinal cord stimulation in patients with failed back
surgery syndrome. Spine (Phila Pa 1976). 2014;39(12):E719-727.
Lad SP, Petraglia FW, 3rd, Kent AR, et al. Longer Delay From Chronic Pain to Spinal Cord
Stimulation Results in Higher Healthcare Resource Utilization. Neuromodulation.
2016;19(5):469-476.
Medical Advisory Secretariat. Spinal cord stimulation for neuropathic pain: an evidence-based
analysis. Ontario Health Technology Assessment Series. 2005;5(4):178. http://www.hqontario.ca/english/providers/program/mas/tech/reviews/pdf/rev_scs_030105.pdf
Mekhail NA, Aeschbach A, Stanton-Hicks M. Cost benefit analysis of neurostimulation for
chronic pain. Clin J Pain. 2004;20(6):462-468.
Mekhail N, Wentzel DL, Freeman R, Quadri H. Counting the costs: case management
implications of spinal cord stimulation treatment for failed back surgery syndrome. Prof Case
Manag. 2011;16(1):27-36.
National Institute for Health and Care Excellence (NICE). Spinal cord stimulation for chronic pain
of neuropathic or ischaemic origin (TA159). 2008. https://www.nice.org.uk/guidance/TA159
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North RB, Shipley J, Wang H, Mekhail N. A Review of Economic Factors Related to the Delivery
of Health Care for Chronic Low Back Pain. Neuromodulation: Technology at the Neural
Interface. 2014;17:69-76.
Simpson EL, Duenas A, Holmes MW, Papaioannou D, Chilcott J. Spinal cord stimulation for
chronic pain of neuropathic or ischaemic origin: systematic review and economic evaluation.
Health Technol Assess. 2009;13(17):iii, ix-x, 1-154.
Slangen R, Faber CG, Schaper NC, et al. A Trial-Based Economic Evaluation Comparing Spinal
Cord Stimulation With Best Medical Treatment in Painful Diabetic Peripheral Neuropathy. J
Pain. 2017;18(4):405-414.
Taylor RS, Taylor RJ. The economic impact of failed back surgery syndrome. Br J Pain.
2012;6(4):174-181.
Zucco F, Ciampichini R, Lavano A, et al. Cost-Effectiveness and Cost-Utility Analysis of Spinal
Cord Stimulation in Patients With Failed Back Surgery Syndrome: Results From the PRECISE
Study. Neuromodulation. 2015;18(4):266-276; discussion 276.

Clinical Studies
Baranidharan G, Simpson KH, Dhandapani K. Spinal cord stimulation for visceral pain--a novel
approach. Neuromodulation. 2014;17(8):753-758; discussion 758.
Deer TR, Levy RM, Kramer J, et al. Dorsal root ganglion stimulation yielded higher treatment
success rate for complex regional pain syndrome and causalgia at 3 and 12 months: a
randomized comparative trial. Pain. 2017;158(4):669-681.
Eldabe S, Burger K, Moser H, et al. Dorsal Root Ganglion (DRG) Stimulation in the Treatment of
Phantom Limb Pain (PLP). Neuromodulation. 2015;18(7):610-616; discussion 616-617.
Kumar K, Taylor RS, Jacques L, et al. Spinal cord stimulation versus conventional medical
management for neuropathic pain: a multicentre randomised controlled trial in patients with
failed back surgery syndrome. Pain. 2007;132(1-2):179-188.
Kumar K, Taylor RS, Jacques L, et al. The effects of spinal cord stimulation in neuropathic pain
are sustained: a 24-month follow-up of the prospective randomized controlled multicenter trial
of the effectiveness of spinal cord stimulation. Neurosurgery. 2008;63(4):762-770; discussion
770.
Rosenberg J, Fabi A, Candido K, et al. Spinal Cord Stimulation Provides Pain Relief with
Improved Psychosocial Function: Results from EMP3OWER. Pain Med. 2016;17(12):2311-2325.
Schu S, Gulve A, Eldabe S, et al. Spinal cord stimulation of the dorsal root ganglion for groin
pain-a retrospective review. Pain Pract. 2015;15(4):293-299.
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Slangen R, Pluijms WA, Faber CG, Dirksen CD, Kessels AG, van Kleef M. Sustained effect of spinal
cord stimulation on pain and quality of life in painful diabetic peripheral neuropathy. British
journal of anaesthesia. 2013;111(6):1030-1031.
Slangen R, Schaper NC, Faber CG, et al. Spinal cord stimulation and pain relief in painful diabetic
peripheral neuropathy: a prospective two-center randomized controlled trial. Diabetes Care.
2014;37(11):3016-3024.
van Beek M, Slangen R, Schaper NC, et al. Sustained Treatment Effect of Spinal Cord Stimulation
in Painful Diabetic Peripheral Neuropathy: 24-Month Follow-up of a Prospective Two-Center
Randomized Controlled Trial. Diabetes Care. 2015;38(9):e132-134.

Meta-Analyses & Review Papers
Deer TR. Neurostimulation should be used as a method of reducing or eliminating opioids in the
treatment of chronic pain: the digital drug revolution. Expert Review of Medical Devices.
2013;10(6):697-699.
Deer T, Pope J, Hayek S, et al. Neurostimulation for the Treatment of Axial Back Pain: A Review
of Mechanisms, Techniques, Outcomes, and Future Advances. Neuromodulation. 2014;17:5268.
Frey ME, Manchikanti L, Benyamin RM, Schultz DM, Smith HS, Cohen SP. Spinal cord stimulation
for patients with failed back surgery syndrome: a systematic review. Pain Physician.
2009;12(2):379-397.
Kapural L, Peterson E, Provenzano DA, Staats P. Clinical Evidence for Spinal Cord Stimulation for
Failed Back Surgery Syndrome (FBSS): Systematic Review. Spine. 2017;[Publish Ahead of
Print]. http://journals.lww.com/spinejournal/Abstract/publishahead/Clinical_Evidence_for_Spinal_Cord_Stimulat
ion_for.95574.aspx

Taylor RS. Spinal cord stimulation in complex regional pain syndrome and refractory
neuropathic back and leg pain/failed back surgery syndrome: results of a systematic review and
meta-analysis. J Pain Symptom Manage. 2006;31(4 Suppl):S13-19.
Verrills P, Sinclair C, Barnard A. A review of spinal cord stimulation systems for chronic pain. J
Pain Res. 2016;9:481-492.
Van Buyten JP. Neurostimulation for chronic neuropathic back pain in failed back surgery
syndrome. J Pain Symptom Manage. 2006;31(4 Suppl):S25-29.

Clinical Guidelines
Deer TR, Mekhail N, Provenzano D, et al. The appropriate use of neurostimulation of the spinal
cord and peripheral nervous system for the treatment of chronic pain and ischemic diseases:
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the Neuromodulation Appropriateness Consensus Committee. Neuromodulation.
2014;17(6):515-550; discussion 550.
Deer TR, Mekhail N, Provenzano D, et al. The appropriate use of neurostimulation: avoidance
and treatment of complications of neurostimulation therapies for the treatment of chronic
pain. Neuromodulation Appropriateness Consensus Committee. Neuromodulation.
2014;17(6):571-597; discussion 597-578.
Mailis A, Taenzer P. Evidence-based guideline for neuropathic pain interventional treatments:
spinal cord stimulation, intravenous infusions, epidural injections and nerve blocks. Pain
research & management. 2012;17(3):150-158.
Boswell MV, Trescot AM, Datta S, et al. Interventional techniques: evidence-based practice
guidelines in the management of chronic spinal pain. Pain Physician. 2007;10(1):7-111.
Manchikanti L. Evidence-based medicine, systematic reviews, and guidelines in interventional
pain management, part I: introduction and general considerations. Pain Physician.
2008;11(2):161-186.
Manchikanti L, Singh V, Derby R, et al. Review of occupational medicine practice guidelines for
interventional pain management and potential implications. Pain Physician. 2008;11(3):271289.
Manchikanti L, Singh V, Helm S, 2nd, Trescot AM, Hirsch JA. A critical appraisal of 2007
American College of Occupational and Environmental Medicine (ACOEM) Practice Guidelines
for Interventional Pain Management: an independent review utilizing AGREE, AMA, IOM, and
other criteria. Pain Physician. 2008;11(3):291-310.
Manchikanti L, Singh V, Derby R, et al. Reassessment of evidence synthesis of occupational
medicine practice guidelines for interventional pain management. Pain Physician.
2008;11(4):393-482.
Manchikanti L, Hirsch JA, Smith HS. Evidence-based medicine, systematic reviews, and
guidelines in interventional pain management: Part 2: Randomized controlled trials. Pain
Physician. 2008;11(6):717-773.
Manchikanti L, Falco FJ, Singh V, et al. An update of comprehensive evidence-based guidelines
for interventional techniques in chronic spinal pain. Part I: introduction and general
considerations. Pain Physician. 2013;16(2 Suppl):S1-48.
Manchikanti L, Abdi S, Atluri S, et al. An update of comprehensive evidence-based guidelines for
interventional techniques in chronic spinal pain. Part II: guidance and recommendations. Pain
Physician. 2013;16(2 Suppl):S49-283.
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