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Scientific F rogyan

17 AUGUST 2005

FRIDAY 19 AUGUST 2005

3.30pm

7.30

Depart for Olgas (Kata Tjuta)
Sunset Cocktails in the Desert
BBQ dinner at Sails in the Desert Hotel

THURSDAY 18 AUGUST 2005

5.45-11.30am Sunrise at the Rock and Tour

Session Chair * Geoffrey Gourlay

12.00noon  Lunch at Sails in the Desert
Session Chair + Pedro Bejarano
TREATMENT OF SPECIFIC DISEASES: PART 2

1.00pm CRPS - Ralf Baron

1.30 Spinal cord injury + Philip Siddall
ROLE OF SPECIFIC TREATMENTS

2.00 Anticonvulsants for 2005 and beyond
Misha Backonja

2.30 Opioids for Neuropathic Pain
Christopher Wells

3.00 Intraspinal drug therapies + Allen Hord

3.30 QA

3.50 AFTERNOON BREAK AND POSTERS

5.30 Depart for Sounds of Silence Dinner

under the Stars

SATURDAY 20 AUGUST 2005

7.45am Welcome
PERIPHERAL MECHANISMS
8.00 Role of inflammation + Claudia Sommer
8.30 lon channels « Gary Strichartz
9.00 Peripheral sensitization + Martin Schmeltz
9.30 MORNING BREAK
CENTRAL MECHANISMS
10.00 Central sensitization * Jurgen Sandkuhler
10.30 Glial activation * Ru-Rong Ji
11.00 Thalamic mechanisms + Jonathan Dostrovsky
11.30 Q&A
12.00n0on  LUNCH
Session Chair * Rolf-Detlef Treede
DIAGNOSTIC METHODS
1.30pm Clinical testing (including QST) + Per Hansson
2.00 Invasive and non-invasive neurophysiologic
testing * Luis Garcia-Larrea
2.30 Functional brain imaging + Karen Davis
3.00 Debate: Can we translate mechanisms into
treatment? + Per Hansson, Ralf Baron
3.45 AFTERNOON BREAK
TREATMENT OF SPECIFIC DISEASES: PART 1
4.15 TGN + Turo Nurmikko
4.45 Spectrum of nerve injury + Thomas Télle
5.15-6.00 Q&A

8.00am
8.30
9.00
9.30
10.00

Session Chair * Edmond Charlton

WHAT WILL THE FUTURE BRING?
Cannabinoids + Andrew Rice

Novel receptor antagonists + Chas Bountra
Strategies for the prevention + Robert Dworkin
Q&A

Hotel check-out
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Trade Frofiles

Advanced Neuromodulation Systems (ANS)
Australia

Contact + Penny Underhill
Level 13, 56 Berry St North Sydney NSW 2060
Phone 02 8912 6307 - Fax 02 8912 6320

Email penny.underhill@ans-medical.com.au

Attending Conference Representative * Steve Kerr

Company Profile

ANS is a key participant in the dynamic neuromodulation
market. As a technology leader in the evolving field of
neuromodulation, ANS designs, develops, manufactures, and
markets innovative, cost-effective, implantable devices to manage
chronic, intractable pain and other disorders of the nervous

system, offering new hope for thousands of patients worldwide.

The advantages of Genesis® and Genesis XP™ fully
implantable neurostimulation systems include: More
independence and control during daily activities with

PC-Stim® (patient controlled stimulation).

m  Customised treatment options for simple and complex
pain patterns with MultiStim®.
Wider parameter ranges for broader stimulation coverage.

B Meeting individual needs with programming flexibility.

Please visit our ANS trade display at booths 29 - 31 during the
IASP Congress.

Enlightened Therapies Pty Ltd

Contact * Paul Keetley, Managing Director
2B Nicholson Street Burwood NSW 2134
Phone 02 9745 1277 - Fax 02 9745 5032

Email info@enlightenedtherapies.com

Attending Conference Representatives

Colleen Keetley * Paul Keetley

Company Profile

Enlightened Therapies are distributors of ENAR pain and
therapeutic medical devices. ENAR stands for Electro Neuro
Adaptive Regulation a new form of interactive computer
modulated therapeutic stimulation invented in Russia.
Something like a TENS device, ENAR is hand held against the

skin to find and treat painful problems.

Based on a combination of Eastern energy medicine and
Western computer science, the ENAR device finds and treat

"asymmetries’ or signs of pathology through the skin.

Formal research trials at Macquarie University in Sydney have
shown dramatic and sustained pain reduction and full
functional restoration in a Chronic Neck Pain study. (The final

research report was released for review & publication, July 2005).

ENAR treatment periods are short and patients may self
administer. A free Information DVD is available at:

www.enar.com.au
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Medtronic

Contact * Michelle Jones, Marketing Assistant
4/ 446 Victoria Road Gladesville NSW 2111
Phone 02 8876 6428 + Fax 02 9879 5100

Email michelle.l.jones@medtronic.com

Attending Conference Representative + Ms Mayko Kukura

Company Profile

Medetronic, Inc., headquartered in Minneapolis USA, is the
world's leading medical technology company, providing

lifelong solutions for people with chronic disease.

Medtronic's Neurological business is the market leader in the

area of reversible, implantable therapies for chronic pain,

through Spinal Cord Stimulation and Intrathecal Drug Delivery.

To date, more than 150,000 patients have received a
Medtronic pain therapy, which translates into a patient being

treated every 11 minutes.

Pfizer Australia

Contact * Annette Rumble, Marketing Assistant
38 - 42 Wharf Road West Ryde NSW 2114
Phone 02 98503989 - Fax 02 9850 3146

Email annette.rumble@pfizer.com

Attending Conference Representatives

Joseph Halwagy + Steve McEwan - Steve Wilson

Company Profile

With a history dating back to 1886, Pfizer Australia has
grown to become the nation’s leading provider of prescription
medicines and consumer healthcare products, whilst our
animal health business is amongst the best in Australia.
Today, we employ more than 2000 staff, export $A600 million
worth of product annually and have committed more than
$A40 million to local R & D in 2004. With many of our pre-
scription medicines leading their therapeutic areas, and with
trusted consumer products, it's easy to see why millions of

Australians trust Pfizer Australia every day.
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Spcakcr Frofiles

Misha-Miroslav Backonja

Dr Backonja is on the Faculty at the University of Wisconsin
Medical School where he did his neurology residency and a
multidisciplinary pain fellowship. His clinical and research
interests are focussed on neuropathic pain, particularly pain
mechanisms and their application to new pharmacological
therapies. He is the author of numerous chapters and articles
in leading research clinical journals related to pain and is much
in demand as a lecturer at national and international meetings.

Ralf Baron

Prof/Dr Baron is currently Dept Head of Neurological Pain
Research and Therapy, and Professor of the Neurological Clinic
at Christian Albrechts Universitat, Kiel. His research interests
include the pathophysiology and therapy of neuropathic pain
states, and he has published hundreds of journal articles,
abstracts, and book chapters and has lectured at numerous
conferences and symposia worldwide. Prof Baron has wide
ranging editorial and academic responsibilities for various
scientific journals and learned societies, is General Secretary of
the German Interdisciplinary Pain Society (DIVS) and is on the
Scientific Program Committee for the 2005 IASP World
Congress on Pain.

Chas Bountra

Dr Bountra is Head of Biology, Neurology and Gastrointestinal
Research, GlaxoSmithKline. He has a long-standing interest in the
pathological mechanisms underlying chronic pain, particularly
the role of neuro-inflammation and neuro-degeneration in
chronic pain. He has published extensively particularly with
regard to preclinical-clinical translation.

Karen Davis

Dr Davis is a neuroscientist at the University of Toronto and
Toronto Western Research Institute. Her work combines
electrophysiology, psychophysics and brain imaging technologies
to examine brain mechanisms underlying various aspects of the
pain experience and related cognitive influences. These studies are
being applied to investigate acute and chronic pain conditions.

Jonathan Dostrovsky

Dr Dostrovsky is Professor, Dept of Physiology and Program
Director in Neuroscience at the University of Toronto Centre for
Study of Pain. His special interests include thalamic processing
of pain and role in neuropathic central pain and nociceptive
processing and mechanisms of central sensitization in the
trigeminal nucleus. Dr Dostrovsky has published and lectured
extensively. He was chair of the Scientific Program Committee
for the 2002 San Diego IASP World Congress on Pain and is a
member of this committee for the Sydney Congress. He is a
member of the Management Committee of the IASP
Neuropathic Pain Special Interest Group (NeuPSIG).

Robert Dworkin

Prof Dworkin is Vice Chair of NeuPSIG, Professor of
Anesthesiology, Neurology, Oncology, and Psychiatry and
Director of the Anesthesiology Clinical Research Center at the
University of Rochester School of Medicine and Dentistry. He is
an Associate Editor of the Clinical Journal of Pain and chairs
the Annual International Conference on the Mechanisms and
Treatment of Neuropathic Pain. Prof Dworkin is also a member
of the Anesthetic and Life Support Drugs Advisory Committee
of the U.S. Food and Drug Administration and of the Scientific
Advisory Board of the VZV (Varicella-Zoster Virus) Research
Foundation. His primary research goals are the identification of
risk factors for the development of neuropathic pain and the

development of preventive interventions based on these risk factors.

Luis Garcia-Larrea

Dr Luis Garcia-Larrea is in charge of the INSERM (French
National Agency for Medical Research) clinical research unit
within the neurological hospital of Lyon, France. He has special
interests in mechanisms and diagnostic markers of neuropathic
pain in humans as well as functional imaging using
somatosensory and laser evoked potentials, PET-scans and

fMRI & quantitative sensory testing.
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Per Hansson

Dr Per Hansson is Professor of Clinical Pain Research at the
Karolinska Institute and Specialist in Neurology and Pain
Management at the Karolinska University Hospital in Stockholm,
Sweden where he heads the Neurogenic Pain Unit at the
Multidisciplinary Pain Centre. His key areas of research interest
include peripheral and central neuropathic pain, somatosensory
testing, and functional brain imaging. Dr Hansson reviews for
many scientific journals, has published widely and is co-editor
of 2 IASP Press published books. He is in demand to lecture at
conferences and symposia worldwide, has served as scientific
secretary of the Swedish Society of Algology and is President
of the Scandinavian Association for the Study of Pain.

He currently serves as scientific advisor to the Swedish Medical

Products Agency.

Allen Hord

Allen H. Hord practiced for many years at the Emory Clinic
and was, until recently, Chief of Pain Medicine and Program
Director for the Pain Fellowship Program at the Emory Clinic,
Atlanta, Georgia, USA. He has now moved to private practice
with Pain Consultants of Atlanta and continues neuropathic pain
research with colleagues at Emory University. His current research
focuses on the role of endothelins in pain after nerve injury.

Ru-Rong Ji

Dr Ji'is Assistant Professor of Anesthesiology in the Research
Centre at Brigham and Women’s Hospital, Harvard Medical
School, USA. He trained in China and awarded a PhD from
the Shanghai Institute of Physiology, Chinese Academy of
Sciences. This was followed by post-doctoral work in Beijing,
the Karolinska Institute, Stockholm, Sweden and John Hopkins
Medical School in Baltimore, USA. Dr Ji has published
extensively over the last ten years and is in demand as a
reveiwer. His current research interests concern cell signalling

and particularly glial cell activation.

Turo Nurmikko

Professor Nurmikko heads the Liverpool Pain Research Institute
and runs a clinic specializing in neuropathic pain at the adjacent
Walton Centre for Neurology and Neurosurgery, Liverpool, UK.
His research interests include the pathophysiology, treatment
and assessment of neuropathic pain, including quality of life
measures. With colleagues he founded a regional centre for
the management of trigeminal pain and has a major interest in
the development of novel techniques to evaluate the function
of the trigeminal nerve. He is Chair of NeuPSIG.

Andrew Rice

Dr Andrew Rice is Reader in Pain Research at Imperial College,
London and Honorary Consultant in chronic pain management
at the Chelsea and Westminster Hospital. He received his
clinical training at St. Thomas' Hospital London and in Oxford,
and his neuroscience research experience in Professor Steve
McMahon’s London laboratory. He has published widely and
is lead editor of the four volume Textbook of Clinical Pain
Management. Dr Rice was a plenary lecturer at the 10th
World Congress of Pain in 2002 and leads a multi-disciplinary
Pain Research Group investigating the plasticity of sensory
processing associated with visceral inflammation and peripheral
nerve injury and the basis of cannabinoid analgesia. Current
research activity concerns cannabinoid analgesia, developing
animal models of neuropathic pain, identifying neuropathic
pain drug targets using functional genomics, treatment of
neuropathic pain and evaluating its impact on quality of life.

Jurgen Sandkuhler

Dr Sandkuhler attended medical school at Heidelberg University
and holds a PhD from the same institution. He is Professor of
Neurophysiology and Deputy Director of the Centre for Brain
Research, Medical University Vienna, Austria. He has lectured
extensively and is in worldwide demand as an expert reviewer.
His research interests include synaptic mechanisms,

neurotransmitters and central sensitation.
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Martin Schmelz

Prof / Dr Schmelz is Head of Section for Experimental Pain
Research in the Department of Anesthesiology, Mannheim,
University of Heidelberg. His main research focus is in
translational aspects of pain and mechanisms of peripheral
and central sensitization. His areas of methodological expertise
are microneurography, microdialysis and non-invasive assessment

of vascular function.

Philip Siddall

Dr Siddall is a Clinical Senior Lecturer in the University of
Sydney Pain Management and Research Centre, Royal North
Shore Hospital Sydney. After graduating from medicine he
spent 3 years in China studying acupuncture. He returned to
Australia and completed a doctorate in pain physiology and
now combines clinical pain medicine with clinical and basic
research into pain mechanisms and management. His research
interests are in the area of neuropathic pain, particularly
following spinal cord injury. He is a member of the NeuPSIG
Management Committee and Local Arrangements Committee
for the 2005 World Pain Congress to be held in Sydney.

Claudia Sommer

Prof / Dr Sommer is Staff Neurologist at the Department of
Neurology at the University of Wuerzburg, Germany. She is
recognised worldwide for her expertise in neuropathic pain,
headache and peripheral neuropathies. Her research interests
and numerous publications deal with animal models of
neuropathic pain and the role of cytokines and other

neuro-inflammatory mediators in neuropathic pain.

Gary Strichartz

Dr Strichartz is in charge of anesthesia research at Brigham
and Women's Hospital, Boston USA. His expertise is in the role

of ion channels in shaping nerve impulses, the contribution of

altered channel expression to the ectopic and aberrant
repetitive firing seen in neuropathic pain syndromes and the
development of new therapeutics to selectively abolish or
attenuate such abnormal impulses. He is particularly concerned
with the role of endothelin receptors in the pain from
metastasised cancer, and also in the several mechanisms by
which Na* channel blockers such as lidocaine are able to reduce
neuropathic pain. He has lectured worldwide, has authored
many articles and and is a member of the Management
Committee of NeuPSIG.

Thomas Tolle

Dr Tolle, MD, PhD, is a Neurologist and Psychologist. He is a
Senior Consultant in the Department of Neurology, Head of
the Interdisciplinary Pain Clinic and extraordinary Professor of
Neurology at the Technical University, Munich. After training as
a research and clinical resident of the Max-Planck-Institute of
Psychiatry, Munich, he moved to the Department of Neurology,
Technical University, Munich, where he formed an interdisciplinary
research group in clinical and basic pain mechanisms. His current
research is focussed on neurobiological mechanisms of
neuronal plasticity in pain, pharmacological treatment and

central imaging with fMRI and PET.

Christopher Wells

Dr Wells qualified in Liverpool, UK. He worked in Canada as a
GP before training in anaesthesia and specialising in chronic
pain. He became Director of The Walton Pain Centre, Liverpool
in 1983 and worked there for 11 years before leaving the
National Health Service to work in private practice. He has an
extensive practice covering all aspects of pain management.
Dr Wells has given many lectures on the clinical management
of pain. He is Secretary of the European Federation of the
IASP Chapters and Treasurer of NeuPSIG. He co-organised the
highly successful NeuPSIG meeting on Neuropathic Pain in
Madrid in May 2004, with Dr Rolf-Detlef Treede.
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Foster Frecentations

1. Dr Victoria Wallace
The characterisation of rodent models of Hiv-Gp120 and anti-

retroviral-associated painful peripheral neuropathy

2. Dr Michel Coppieters
An experimental model to investigate the validity of a novel

clinical test for Carpal Tunnel Syndrome

3. Mrs Julie Blackbeard

Evaluation of image analysis methods for detecting the spinal
glial response to peripheral nerve injury, as revealed by
immunohistochemistry

4. Ms Louise Henriette Pedersen
Pharmacological characterisation of a Place Escape /
Avoidance Paradigm (PEAP) in rats with neuropathic pain

5. Miss Anna Clark

Release of interleukin 1BETA from the rat isolated dorsal horn

6. Dr Tanja Schlereth
Release of acetylcholine in human skin as measured by dermal

microdialysis

7. Ms Rachel Ingram

Mechanisms of gabapentin action in neuropathic rats

8. Dr Birgitta Tuveson
Spontaneous and provoked pain in peripheral neuropathy
alter differentially experimental and pathological pain

components

9. Dr Simon Beggs

Microglia-derived BDNF in the spinal cord mediates the shift in
neuronal anion gradient that underlies nerve-injury-induced
pain behaviours

10. Mr Frederik Rode

Co-administration of gabapentin and venlafaxine in the
spared nerve injury model of neuropathic pain

To be presented by DG Jensen

11. Miss Dorthe Gybel Jensen
Three strains of spared nerve Injury operated rats show
differences in pharmacological response

12. Dr Teresa Griesing

Development and validation of a new patient-completed
neuropathic pain screening tool for use in the primary care
setting

To be presented by C Wohlberg

13. Dr Uma Sharma

Efficacy, safety, and tolerability of pregabalin treatment for
neuropathic pain: Findings from the analysis of 10 randomized
clinical trials

To be presented by A Fukui

14. Dr Joao Siffert

The neuropathic pain medication, pregabalin, efficaciously
treats generalized anxiety disorder (GAD)

To be presented by C Wohlberg

15. Dr David Wesche

The pharmacokinetic properties of pregabalin and gabapentin:
Differences and similarities

To be presented by TK Murphy

16. Dr Howard Bockbrader
Diuretics, oral hypoglycemic agents, and insulin do not alter
pregabalin pharmacokinetics

To be presented by TK Murphy
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Foster Frecentationg

17. Dr Mark Field

Pregabalin reduces pain-Induced anxiety-like behaviour:
Findings from a pre-clinical study of neuropathic pain
To be presented by M Sant

18. Dr Sara Marinelli
Analgesic effects of anti-NGF and anti-TRKA antibodies on
neuropathic pain in mice and rapid functional recovery

19. Mr Stojan Zavisic
The impact of pain severity and pain interference on patients
with peripheral neuropathic pain in clinical practice

20. Dr Jarkko Kalliomaki

Comparison of US and European treatment practices in
different neuropathic pain disorders

To be presented by G Isacsson

21. A/ Prof Gunnar Brobert
Prevalence of neuropathic pain disorders in the general
population

22. Dr Ellen Dukes
Patient burden and treatment patterns in cervical radiculopathy:
Results from a cross-sectional survey of neuropathic pain

23. Dr Slesia Sadosky

Clinical characteristics and pain management in patients with
painful diabetic neuropathy (PDN): A study using the UK
General Practice Research Database (GPRD)

24. Dr Alesia Sadosky

Clinical characteristics and pain management in patients with
painful diabetic peripheral neuropathy: A survey of six
European countries

25. Dr Miroslav Backonja
Pain ratings at thresholds are necessary for the interpretation of
allodynia and hyperalgesia

26. Mrs Monika Samuelsson

The reliability of a novel semi-quantitative method to study
dynamic mechanical allodynia (DMA) in patients with
peripheral neuropathy

27. Ms Petra Schweinhardt
Towards an objective marker of allodynic pain intensity in
neuropathic pain patients?

28. Dr Nicholas Ede
Discovery and development of novel TRPV1 agonists for the
treatment of neuropathic pain

29. Dr Bart Morlion

Impact of peripheral neuropathic pain (PNEP) on a
preference-based measure of health derived from the SF-36:
A prospective cross-sectional cohort analysis

30. Mrs Stefanie Lang

Human nociceptive long-term potentiation (LTP) elicits
modality-specific changes in somatosensory perception
To be presented by T Klein

31. Dr Marco Lacerenza
Quantified improvement of sensory aberrations in neuropathic
pain patients following pain relief by spinal cord stimulation

32. Dr Fabio Formaglio
Spinal cord stimulation increase thermal sensory thresholds
To be presented by M Lacerenza

33. Dr Maija Haanpaa
Amitriptylin in the treatment of chemotherapy-induced
neuropathic symptoms

34. Dr Joao Siffert

The effect of pregabalin on health-related quality of life in
patients with neuropathic pain: Findings from ten randomized
clinical trials

To be presented by E Dukes
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Foster Frecentations

35. Dr Donald Manning
A multicenter, open-label 12 week study with extension to
evaluate the safety and efficacy of lenalidomide (CC-5013) in

the treatment of Type-1 complex regional pain syndrome

36. Dr Teresa Griesing

Pregabalin provides rapid onset of sustainable pain relief:
Findings from a clinical trial of postherpetic neuralgia patients
To be presented by TK Murphy

37. Dr Joao Siffert

Treatment of painful DPN and PHN with pregabalin in
treatment-refractory patients: Findings from a long-term
open-label trial

To be presented by M Sant

38. Dr T. Kevin Murphy
Concomitant use of pain medications does not reduce the

efficacy of pregabalin for treatment of postherpetic neuralgia

39. Dr Teresa Griesing

Treating painful diabetic peripheral neuropathy with pregabalin:

Findings from 6 randomized controlled trials

To be presented by A Fukui

40. Dr Isobel Lever
Immunolocalisation of the anandamide degrading enzyme
fatty acid amide hydrolase (FAAH) in rat dorsal root ganglion

and spinal cord tissue

41. Dr Teresa Griesing

The CNS side effects associated with pregabalin treatment of
painful DPN and PHN are generally short-lived

To be presented by E Malouf

42. Dr Javier Rejas

Model-based evaluation of the cost-effectiveness of pregabalin
versus gabapentin in patients with painful diabetic peripheral
neuropathy and postherpetic neuralgia: a spanish perspective
To be presented by A Sadosky

43. Dr Teresa Griesing

Pregabalin safely and effectively treats chronic central
neuropathic pain after spinal cord injury

To be presented by P Siddall

44. Dr Mark Drangsholt
Neuropathic facial pain: Possible conditions, differential

diagnosis and differentiating diagnostic features

45. Dr Gordon Irving

Thalidomide for the treatment of refractory interstitial cystitis

46. Dr Laura Zambreanu
Imaging the influence of ongoing pain on central processing

of capsaicin-induced secondary hyperalgesia

47. Dr Nalini Sehgal
Inter-examiner reliability of quantitative sensory examination in

patients with neuropathic pain

48. Prof Richard Rokyta

Neuropatic pain in rats: Thalamic neurons paradoxical firing

49. A / Prof Kristina Vikman
Reduced gabaergic inhibition in the rat spinal dorsal horn

following long-term intrathecal exposure to interferon-gamma

50. Dr Fauzia Hasnie
The influence of analgesic therapy and varicella zoster
concentration on mechanical hypersensitivity in a rat model

of zoster-associated pain
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Peripheral Mechanisms

8.00am - 8.30am

THE ROLE OF INFLAMMATION
IN NEUROPATHIC PAIN

CLAUDIA SOMMER
DEPARTMENT OF NEUROLOGY
UNIVERSITY OF WUERZBURG, GERMANY

Nerve injury entails activation of a local immune response.
Specifically, after peripheral nerve injury, Wallerian degeneration
with degradation of the axonal cytoskeleton, Schwann cell
proliferation, macrophage influx, and myelin sheath degradation
takes place. During this process, which is needed to allow
successful regeneration, inflammatory mediators can enter the
nerve from the blood stream and can in addition be produced
locally.

Macrophages are essential to remove myelin debris in injured
nerves, which, apparently through myelin associated glyco
protein (MAG), inhibits axonal outgrowth and thus regeneration.
These activated macrophages produce a number of pro-
inflammatory substances, which further activate the immune
system and open the blood nerve barrier. The endoneurium is
normally almost impermeable to large plasma proteins,
antibodies and immune cells. With breakdown of the blood
nerve barrier after nerve injury, influx of even large molecules
into the endoneurium is possible.

Bradykinin is produced from plasma globulin kininogens by
action of kallikreins, which are activated after tissue injury,
and can act on specific receptors on sensory neurons.
Serotonin is released by platelets and mast cells and acts on
peripheral 5-HT receptors. Both these factors can further
sensitize injured nerve fibers. Schwann cells, when activated
by nerve injury, express a number of inflammatory mediators,
including prostaglandins, chemokines and pro- and anti-
inflammatory cytokines. Prostaglandins, especially PGE2 and
PGI2, sensitize mainly unmyelinated afferents via the

20 August 2005 - Uluru, Northern Territory, Australia

prostanoid EP receptors. Nitric oxide synthase is increased in
dorsal root ganglion neurons and in Schwann cells and
macrophages after nerve injury. NO appears to be involved in
C-fiber mediated sensitization of dorsal horn neurons.
Furthermore, NO reacts rapidly with superoxide anions to
form the stable and highly toxic peroxynitrite anion. The
inhibition of peroxynitrite reduces both the extent of Wallerian
degeneration and the concomitant thermal hyperalgesia.

Cytokines are produced by Schwann cells and macrophages in
the periphery and by glial cells in the DRG and spinal cord.
Among the pro-inflammatory cytokines, IL-1, IL-6, IL.8
(CXCL8), TNF, CCL2 (monocyte chemoattractant protein 1,
MCP-1), CX3CL1 (fractalkine), and CCL5 have been most
extensively investigated in the context of pain. Synthesis of
these cytokines is initiated by signaling through TLRs that
recognize host-derived molecules released from injured tissues.
A major field of interest has been the production of pro-
inflammatory cytokines in spinal cord glial cells and its
modulation. Glial cells have been shown to proliferate and
increase cytokine synthesis after peripheral nerve injury.
Inhibitors of glial metabolism reduce hyperalgesia. Thus, the
neuro-glial interaction in the spinal cord dorsal horn is
supposed to be crucial in the development of chronic pain.

Recognition of a role of cytokines has led to a major change
of view in the pathogenesis of back pain and sciatica due to
herniated discs. While formerly mechanical root compression
was thought to be the cause of herniated disc related pain, it
was then found out that some chemical factors within the
herniated disc were responsible. These chemical factors were
later identified as cytokines. While mainly TNF seems to be
important, IL-1, IL-6, IL-8 and CCL2 were also identified as being
present in or released from herniated discs. These findings led
to the first clinical trials using cytokine antagonism in back pain.

It has been hypothesized that the individual ability to react
with high or low production of pro-inflammatory cytokines
upon nerve injury might be one reason the degree of pain in
peripheral neuropathies. A striking correlation between
cytokine levels and neuropathic pain was observed in patients
with leprosy, where a subgroup of patients has elevated serum
levels of TNF and IL-1B, and these patients suffer from
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excruciating pain. Treatment with thalidomide reduces TNF
secretion in peripheral blood mononuclear cells by more than
90% and significantly reduces pain in leprosy patients. In
other neuropathies, preliminary data also point to a correlation
between cytokine expression and pain. In two series of sural
nerve biopsies, cytokine levels were increased more often in
patients with painful neuropathies. After herpes zoster, a
minority of patients develops long standing post-herpetic
neuralgia (PHN). Predictors for the development of chronic
pain after acute herpes zoster are older age and more intense
acute pain. Recently, an increase in serum IL-8 was identified
as an independent predictor for the development of PHN.

Another important aspect of the role of inflammation in
neuropathic pain is the opioid resistance or opioid tolerance.
Formerly, neuropathic pain was thought to be opioid resistant,
a notion which has been disproved by several controlled trials.
However, opioids are often only partially effective in neuropathic
pain, and opioid tolerance may occur in neuropathic and
non-neuropathic pain. Opioid treatment induces astrocytic
activation, and inhibition of astrocyte metabolism partially
restores opioid sensitivity. CCL2, CCL5, and other chemokines
reduce morphine sensitivity by inducing internalization of
mu-opioid receptors. Cytokine inhibition restores acute
morphine antinociception in nerve-injured rats and also
reverses morphine tolerance. Thus, the long term response to
opioids in neuropathic pain might be improved by concomitant
modulation of the cytokine system.
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8.30am - 9.00am

ION CHANNELS: A PLETHORA OF
PHYSIOLOGICAL CONSEQUENCES FOR
NEUROPATHIC PAIN

GARY R. STRICHARTZ, PHD
BRIGHAM & WOMENS HOSPITAL,
HARVARD MEDICAL SCHOOL, BOSTON, MASS., USA

All neuronal impulses rely on currents that flow through various
ion channels. Depolarizations of the nerve membrane result
from inward flowing currents, typically through Na+ or Ca+2
channels; repolarizations result from outward flowing currents
carried by an efflux of K+ ions or by an influx of Cl- ions, each
through an appropriately ion-selective channel.

Most of the ion channels important for excitability are "voltage
dependent”, that is, the likelihood of being open ("activation")
depends on the membrane potential. With one exception,
depolarization of the membrane from its resting value
enhances open channel probability, ie favors "activation".
Sodium channels opened by depolarization allow inward
flowing currents that further depolarize the membrane,
accounting for the rapid depolarizing phase of the action
potential. Potassium channels, also activated by depolarization,
pass outward currents (due to the direction of the electro
chemical force on K+ ions) that will repolarize the membrane,
or sometimes hyperpolarize it, bringing it as negative as the
Nernst potential for K+. One class of K+ channels has
activation facilitated by intracellular Ca+2; after a burst of
impulses that allows Ca+2 entry, the rise in [Ca+2]in activates
these channels, creating an outward current and thus
hyperpolarizing the cell. This example is one of several ways
that ion flow results in changes in ion channel activity that
modulates membrane excitability in an "activity-dependent”
manner.

Chloride ions typically do not flow through voltage-dependent
channels, although dynamic changes in the active pumps that
establish a gradient of Cl- ions across the membrane can
change the direction of the transmembrane concentration
difference and thus reverse the net flow of Cl-, such that the
effect of opening chloride channels may in some cases be
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depolarizing, in others hyperpolarizing. A class of cation-selective
channels that does not discriminate between Na+ and K+ ions
is activated by hyperpolarization and similarly gated by cyclic

nucleotides. Such "HCN" channels conduct a net inward current
at and below the resting potential and are major contributors
to the "pacemaker" currents that often underlie repetitive firing.

Neuronal hyperexcitability is a hallmark of neuropathic pain.
Increasing the number of impulses in a singly stimulated burst
is one indication of hyper- excitability. Another is reduced
threshold for firing such that spontaneous impulses occur.
Both changes might result from an increase in the types of
Na+ channels, including ones that give a prolonged current
and ones that can be activated near the resting potential.

In peripheral sensory neurons there are multiple forms of
these several classes of voltage-gated channels. Small diameter
cells that originate non-myelinated C-fibers and thinly
myelinated A-fibers, and that have been functionally and
pharmacologically identified as nociceptors, have plural forms
of Na+ and K+ channels. Of Na+ channels, several are distinct
to nociceptors, including ones that are resistant to the classic
blocking compound tetrodotoxin (TTX). These TTX-resistant
channels, eg Nav1.8 and Nav1.9, are often much slower to
activate, and importantly, to inactivate (close during
depolarization), than the more typical, "fast" TTX-sensitive
channels such as Nav1.1 or Nav1.7. The prolonged inward
current carried by such slowly inactivating channels after the
spike of an action potential supports an after-depolarization
that can be sufficient to raise the membrane back to threshold
and result in plural impulses after a single stimulus. Threshold,
itself a dynamic, activity-dependent parameter, is very sensitive
to even small numbers of Na+ channels that are activated
near the resting potential, eg Nav1.3. It is known that after
nerve injury Nav1.3 channels increase their expression in
sensory neurons. The slow-gating Nav1.8 isoform appears to
be reduced in injured neurons (although this may reflect a

redistribution from the soma to axons and terminals) but
increased in adjacent uninjured neurons. Some voltage-gated
K+ channels have been shown to decrease in expression after

nerve injury.

Another means to effect threshold change is to biochemically
modify existing ion channels so as to change their voltage
dependent gating. Inflammatory agents such as prostaglandins,
5-HT, endothelin-1 and nerve growth factor have all been
shown to modify Na+ channels to increase their activation. In
some cases the same agents decrease K+ currents. The overall
effect of either change is to heighten excitability, and both
together have a synergistic action.
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9.00am - 9.30am

PERIPHERAL SENSITIZATION 1.

MARTIN SCHMELZ
UNIVERSITY HEIDELBERG, GERMANY

Peripheral sensitization is mainly regarded as mechanism
underlying local hypersensitivity induced inflammatory processes.
A variety of human models for peripheral inflammatory
sensitization has been developed such as capsaicin application,
heat / freeze lesion and UV erythema. Typically the
hypersensitivity in these model is restricted to the injured zone
(primary hyperalgesias), however, recent data show that larger
sunburned areas also evoke an area of punctate hyperalgesias
in the non-injured secondary zone (Gustorff et al., 2004).

Single fiber recordings in humans have greatly increased our
knowledge about the role of different nociceptor classes in
peripheral sensitization. It has become clear that sensitization

of mechano-insensitive nociceptors is of major relevance for
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the development of primary hyperalgesias to mechanical

stimuli. Moreover, a crucial role of this nociceptor class has

been assumed for the induction of central sensitization
(Schmelz et al., 2000; Koppert et al., 2001). Thus it appears

that mechano-insensitive nociceptors are involved in both,

peripheral and central sensitization.

Neuropathic pain conditions are mainly dominated by

spontaneous pain and central sensitization - leaving only a

minor role for peripheral sensitization. Single fiber recordings

in pain patients have already produced some information

about peripheral sensitization in non-neuropathic pain

conditions (Orstavik et al., 2003).

In this talk new data on peripheral sensitization to catecholamines

in sympathetically maintained pain and on ephaptic interaction

in post-traumatic pain will be presented.
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10.00am - 10.30am

CURRENT CONCEPTS OF
CENTRAL SENSITISATION

JURGEN SANDKUHLER
DEPARTMENT OF NEUROPHYSIOLOGY
CENTER FOR BRAIN RESEARCH
MEDICAL UNIVERSITY OF VIENNA, VIENNA, AUSTRIA

The concepts and proposed mechanisms of "central sensitisation”
are continuously being refined. Some previous beliefs are now
considered obsolete, some are still debated and some others
have recently attracted much attention. In this talk I will discuss
pros and cons of current opinions regarding:

1. Wind-up

This is the enhanced responsiveness of some spinal dorsal
horn neurons to repetitive electrical stimulation of C-fibre
afferents. For a number or reasons "wind-up" should be
considered a normal coding property of some neurons but not
a mechanism of central sensitisation.

2. Sprouting of AB-fibre afferents into superficial layers
of spinal dorsal horn after peripheral nerve lesion.

This is apparently an experimental artefact and not a
mechanism of tactile allodynia.

3. Changes of inhibitory control in spinal cord.

Much evidence indicates that GABAergic and glycinergic
inhibition are modified in neuropathic pain but the cellular
mechanisms which lead to hyperalgesia and / or allodynia are
still not clarified.

4. Long-term potentiation of synaptic strength between
C-fibre afferents and dorsal horn neurons.

This mechanism may explain some forms of hyperalgesia but
not allodynia. Conditioning high-frequency stimuli used in
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previous studies do not well mimic typical discharges of
C-fibres. Some progress has been achieved in recent studies
in humans, in animal models and in vitro.

5. It is not unequivocal what "central sensitisation"
should stand for.

If any form of enhanced responsiveness of nociceptive neurons
is labelled "central sensitisation" then this would also include
inhibitory interneurons which constitute 30-40% of all neurons
in laminae | and II." Central sensitisation" could then be
considered a mechanism of hyperalgesia and analgesia.

Clearly, these conceptual problems urgently await answers
[Europ. J. Pain 9 (2005) 145-149].




Expanding Vistas in Neuropathic Pain + 17 -

10.30am - 11.00am

SPINAL GLIAL ACTIVATION FOR THE
DEVELOPMENT AND MAINTENANCE
OF NERVE INJURY-INDUCED
NEUROPATHIC PAIN

RU-RONG JI
PAIN RESEARCH CENTER, DEPT OF ANESTHESIOLOGY,
PERIOPERATIVE AND PAIN MEDICINE, BRIGHAM AND
WOMEN'S HOSPITAL AND HARVARD MEDICAL SCHOOL,
BOSTON, MASSACHUSETTS, USA

Current treatment for neuropathic pain is hampered by our
incomplete understanding of cellular mechanisms underlying
this pain. Although glial cells were largely ignored in most
textbooks of pain, accumulating evidence over last decade
indicates an important role of glial cells in the pathogenesis of
pain. Both microglia and astroglia are activated in the spinal
cord after peripheral nerve injury. Importantly, activated microglia
and astroglia produce multiple inflammatory mediators and
neuromodulators, acting on primary afferents or dorsal horn
neurons and leading to an enhancement and maintenance

of dorsal horn neuron sensitization and subsequent pain
sensitization. | will present data showing that several signaling
molecules (eg MAP kinases and chemokine receptor) are
exclusively activated in spinal microglia or astroglia after

nerve injury, and blockade of these molecules can attenuate
neuropathic pain. I will further discuss distinct roles of microlgia
and astroglia in the spinal cord for neuropathic pain. Since
traditional pain-killers were designed against neuronal targets
and are not so effective to treat neuropathic pain, searching
for signaling molecules that are induced in spinal glia in
neuropathic pain conditions will identify novel targets for the
management of debilitating neuropathic pain.
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11.00am - 11.30am

THALAMIC MECHANISMS OF
CENTRAL PAIN

JONATHAN DOSTROVSKY
DEPARTMENT OF PHYSIOLOGY, UNIVERSITY OF TORONTO
TORONTO, ONTARIO, CANADA

Ever since the pioneering studies of Dejerine and Roussy and
Head and Holmes on central postroke pain (CPSP) patients,
there has been frequent speculation that the thalamus may
play a key role in central pain (CP). Indeed until fairly recently,
CPSP was frequently termed thalamic pain, highlighting the
view that it played a major role in the pathophysiology. Head
and Holmes specifically proposed that damage to the lateral
thalamus disinhibited pain related sites in medial thalamus
leading to generation of chronic pain (eg see in Craig, 1998).
Although the direct inhibitory connections between lateral
and medial thalamus as originally proposed are now known
not to exist, there is still speculation that medial thalamus may
play an important role in CPSP (e.g. Jeanmonod et al.,
1993;Llinas et al,1999). The involvement of thalamus in CPSP
and perhaps other chronic pain conditions is suggested by
recent imaging studies which have documented alterations in
thalamic activity in chronic pain patients and by animal studies
which have revealed neuroplastic changes at the thalamic
level in various models of pain and following peripheral and
central lesions (e.g. Weng et al., 2003).

Bursting activity

A recurring hypothesis is that abnormal bursting activity in
thalamus may be a major cause of CP. In animal studies
increased bursting activity has been reported following various
central lesions. Bursting activity in the awake state has been
reported in thalamus of chronic pain patients during stereotactic
surgery. Spontaneous thalamic bursting activity offers an attractive
hypothesis to explain chronic pain because not only is it apparently
abnormal but more importantly, it would provide an ongoing
source of activity that could potentially result in chronic pain.

Thalamic neurons function in two distinct modes usually
termed the tonic and burst modes. The burst mode results
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when the neuron becomes hyperpolarized (Steriade et al.,
1997). It is generally accepted that thalamic neurons are in
the tonic mode during wakefulness and in the burst mode
during sleep. Following deafferentation and thus loss of
excitatory inputs to some thalamic cells it is reasonable to
speculate that they may become hyperpolarized and switch

to the burst firing mode.

Several groups have reported the existence of neurons firing
in bursts in the thalamus of awake chronic pain patients
undergoing functional stereotactic surgery (eg Jeanmonod et al.,
1993;Lenz et al.,1989; Radhakrishnan et al.,1999). This bursting
is most prominent in medial thalamus but is also observed in
regions of lateral thalamus. Since bursting is not supposed to
occur in the awake state it is assumed that this activity is
pathological and may be related to the patients’ pain.

Studies by Lenz and colleagues in the sensory relay nucleus
(Vc) of awake spinal injury patients reported that bursting
activity is more prevalent in the region representing the
borderzone and anesthetic region (Lenz et al.,1994) suggesting

that it was related to the injury.

Jeanmonod has reported the existence of burst firing in the
medial thalamus of several other groups of patients indicating
that its existence, at least in medial thalamus, is not unique to
chronic pain (Jeanmonod et al.,1996). Llinas has proposed
that the burst firing in medial thalamus of these patients is
the cause of the patients' neurological symptoms and have
termed this condition thalamic dysrhythmia (Llinas et al.,1999).
According to this hypothesis the bursting neurons fire

rhythmically and the bursting is synchronized.

We have found that bursting activity can occur in similar
thalamic regions in various different patient groups, and thus

the existence of bursting cells does not necessarily relate to

the patient’s symptoms. Furthermore, there are usually only a
few if any bursting cells within Vc of chronic pain patients.
The bursting cells do not have receptive fields and so it is not
possible to determine whether they are within a pain pathway.
In regions of sensory deafferentation such neurons are much
more likely to be deafferented tactile neurons since these
represent the vast majority of the neurons in Vc. Furthermore,
in contrast to the thalamic dysrhythmia hypothesis most bursting
cells do not fire rhythmically and synchronized bursting between
pairs of neurons is very rare in both medial and lateral thalamus.
Thus although thalamic bursting as a mechanism for CP remains
an attractive hypothesis definitive evidence is as yet lacking.

Sensory effects of microstimulation in human thalamus
In most patients microstimulation within Vc usually results in
non-painful parasthesia on the contralateral side of the body
in the region corresponding to the receptive fields of the
neurons recorded at the stimulation site. The occurrence of
pain or temperature sensations is very rare (Davis et al.,1996).
On the other hand, stimulation ventroposterior to Vc will
more frequently result in pain and/or temperature sensations
(Dostrovsky et al., 2000). However, in CPSP patients there is a
much higher incidence of sites within Vic where microstimulation
will evoke painful sensations, and in the ventroposterior
region there is a reduction of sites where stimulation evokes
innocuous temperature sensations and a corresponding increase
in sites where stimulation evokes pain. These observations
suggest that in CP patients, functional changes in the processing
of somatosensory information in the thalamus and / or cortex,
(eg facilitation and / or reduced inhibition of pain related sites)
occur which lead to increased and abnormal pain sensations
(Davis et al.,1996;Dostrovsky et al.,2000;Lenz et al.,1993).

Another explanation for CP has been proposed by Craig
which is based on thermosensory disinhibition. According to
this hypothesis CP is due to dysfunctional thermoregulatory
motivation resulting from damage to the ascending cool
pathway (Craig, 1998;Craig, 2003).
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1.30pm - 2.00pm

DIAGNOSTIC METHODS -
CLINICAL TESTING (INCLUDING QST)

PER HANSSON
PROFESSOR OF CLINICAL PAIN RESEARCH,
DIRECTOR, PAIN CENTER, DEPT. OF NEUROSURGERY,
KAROLINSKA HOSPITAL / INSTITUTET, STOCKHOLM, SWEDEN

Painful neuropathic conditions may accompany a lesion of the
peripheral or central nervous system. Neuropathic pain is part
of the neurological disease spectrum and classical diagnostic
criteria apply. This presentation will explore in some detail the
clinical cornerstones of the diagnostic work-up, including
potential pitfalls.

The first step in the diagnostic work-up is a meticulous collection
of the medical history, focused at exploring the onset of pain
and the possible association with current diseases, trauma,
surgery, etc. In addition, the history should explore the temporal
aspects of the painful condition which points to a specific
diagnosis in few albeit important neuropathic pain conditions,
ie trigeminal and glossopharyngeal neuralgia which typically
are paroxysmal only in nature. Most other neuropathic pain
conditions do not express themselves intermittently/paroxysmally
only, have no pathognomonic temporal profile but are
continuous, sometimes with superimposed intermittent /
paroxysmal painful or non-painful symptoms. The presence of
stimulus-evoked pain, often as disabling for the patient as the
spontaneous pain, should be carefully identified.

The literature does not report of consistent pathognomonic
pain descriptors in peripheral or central neuropathic pain, and
usually several sensory-discriminative descriptors are used by a
single patient. Importantly, burning pain is not reported by all
neuropathic pain patients and aching pain does not rule out
the possibility of a neuropathic basis for the pain.

All neuropathic pains are projected, ie are perceived within the
innervation territory of the damaged nerve or pathway due to

the somatotopical organisation of the primary somatosensory
cortex. A neuroanatomical distribution correlating to the site of
the lesion supports the diagnosis of neuropathic pain and should
be explored thoroughly using a pain drawing meticulously
completed by the patient. Blow-ups of face, lower arm/hand
and lower leg/foot are recommended to collect high resolution
information about the acral distribution of the symptoms.
Such information has a high localizing value when trying to
pinpoint the level of the lesion within the nervous system.

The comprehensive examination of neuropathic pain patients
should make use of sensory, motor (atrophy, paresis, fasciculation)
and autonomic signs to confirm or reject the suspected
anatomical localisation of the lesion extracted from a
comprehensive history, including a pain drawing. Since pain is
part of the somatosensory system, the diagnosis of painful
neuropathy rests heavily on the demonstration of sensory
abnormalities in the area corresponding to the innervation
territory of the damaged nerve, plexus, root or central pathway.

A careful bedside examination of somatosensory functions
using an array of instruments to explore the entire spectrum
range of fibres / pathways is crucial since sensory aberrations
may be confined to single or few modalities. To avoid a chaotic
exploration of somatosensory function a tentative diagnosis
should guide the sensory examination. Therefore, such a
procedure should optimally be performed as the final part of
the diagnostic work-up when collected information up to that
point has been evaluated. The outcome of the bedside
examination is often a sufficient basis for the pain diagnosis.
Since the distribution of sensory abnormalities matches the
innervation territory of the damaged nervous structure, the
borders of the area of sensory dysfunction should be carefully
mapped using different testing modalities.

From detailed studies in patients with central pain due to
stroke or multiple sclerosis, the common denominator in central
pain regarding signs at somatosensory examination seems to
be involvement of the spino- (trigemino) thalamo-cortical
system resulting in altered sensibility to temperature - and / or
pain stimuli. The painful condition seems to be unrelated to
alterations in other somatosensory channels as well as in the
motor system. No common denominator has been identified
in peripheral neuropathic pain states. Extraterritorial spread of
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pain and / or sensory dysfunction, as a symptom / sign of net
facilitation, should be accepted only after careful consideration
and differential diagnostic reasoning regarding non-neurological
conditions. This phenomenon exists only occasionally, develops
usually after a period of proper distribution of symptom and
signs, and may in some cases also be interpreted as variations
in the innervation territories of nerves or roots.

To further explore the somatosensory status, psychophysical
quantitative somatosensory testing techniques may be added
for perception threshold assessment, to complement standard
clinical neurophysiological methods which fall short in
demonstrating small fibre system pathology as well as positive
phenomena, such as dynamic mechanical allodynia.

Importantly, signs of sensory aberrations are not equivalent to
neuropathy. Sensory alterations were originally described in
the context of neuropathic pain, but recent findings have
indicated that subgroups of patients with nociceptive pain, eg
musculo-skeletal pain may report similar but transitory and
variable sensory disturbances, including their distribution
which lacks distinct borders, in the focal pain area and / or in
remote areas of referred symptoms. Regarding the outcome of
somatosensory examination, specific characteristics apply to true
neuropathic conditions, ie modality profile and distinct borders
of abnormalities are reproducible during one examination. The
physiological basis for the abnormal somatosensory findings in
nociceptive pain states are unknown but the phenomenon
clearly indicates that the presence of sensory abnormalities in
pain states is not pathognomonic to neuropathic pain states.

In addition, patients with psychogenic pain conditions, eg
conversion hysteria not infrequently report sensory abnormalities,
indicating prominent interactions between the psyche and the
soma. Again, a crucial part of the sensory examination is to
titrate carefully the distribution of the sensory abnormalities
using bedside tools trying to link the distribution to a suspected
neuroanatomical level extracted from the history. Given that
sensory alterations are not confined to neuropathic pain states
only, the outcome of sensory examinations, especially in the
hands of clinicians lacking experience in detailed sensory
examination, could be a source of confusion and possible
diagnostic errors.

Autonomic signs may be a direct consequence of the nerve
injury, or a spinal / supraspinal reflex to the nociceptive input.
Not infrequently, physiological somato-sympathetic reflex
activity that is the result of the painful condition is mistakenly
interpreted as its cause, ie sympathetically maintained pain.

The outcome of intravenous pharmacological testing should
never be used as the sole diagnostic criterion. The outcome of
testing may, however, be used to guide treatment interventions
and may in the future be relevant also for discussion of
pathophysiological mechanisms.

In summary, the diagnosis of peripheral or central neuropathic
pain should be made only when the history and signs are
indicative of neuropathy in conjunction with a neuro
anatomically correlated pain distribution and sensory
abnormalities within the area of pain.
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2.00pm - 2.30pm

NEUROPHYSIOLOGICAL TESTING
IN NEUROPATHIC PAIN

LUIS GARCIA-LARREA
INSERM HOSPITAL NEUROLOGIQUE,
LYON, FRANCE

Neurophysiological assessment helps in diagnosis and prognosis
of neuropathic pain (NP), and, in specific situations, guides
therapeutic approaches. Even if NP mostly depends on lesion /
dysfunction of pain pathways, neurophysiological techniques
that do not explore the nociceptive function can also be of help
for management. This is the case of standard somatosensory
evoked potentials (SEPs), which are important in the assessment
of plexular, spinal and thalamo-cortical lesions causing pain.

Laser infrared stimuli activate selectively A-delta and C-fibres,
& allow recording cortical responses (LEPs) reflecting specifically
the activity of nociceptive pathways. LEPs are abnormal (usually
attenuated) in neuropathic forms of pain, even when the laser
stimulus elicits exaggerated behavioural responses. Abnormal
LEPs to stimulation of a painful territory substantiate the
diagnosis of NP (of which they are a neurophysiological
'signature”). Conversely, normal or enhanced LEPs to stimulation
of a painful region stand against the diagnosis of NP. In selected
cases, strictly normal neurophysiological testing should prompt
considering psychogenically-maintained pain.

Transcranial stimulation of the motor cortex has been advocated
as an ancillary analgesic procedure, and especially as a means
to improve selection of patients candidates for implanted
motor cortex stimulation. Recent data indicates that high
stimulation rates (10 - 20 Hz) are best suited for this, while
low-rate stimulation (1 Hz) should not be used with this
purposes, as it may aggravate pain.
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Invasive neurophysiology is mostly applied in the operating
room, to guide functional neurosurgical procedures aimed to
alleviate pain. This includes recording of dorsal root and spinal
potentials during surgery at the dorsal root entry zone, and
the somatosensory phase-inversion to localise the central
sulcus previous to motor cortex stimulation. Intracortical
recordings in patients with implanted electrodes have also
proved useful to characterise and interpret adequately the
responses recorded non invasively from the patients’ scalp.

Optimal use of neurophysiology in pain patients relies on
combined recordings to noxious and non-noxious stimulation,
adequate control of stimulus and recording parameters, and
correlation of results with quantitative clinical testing and
functional imaging procedures.
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2.30pm - 3.00pm

DIAGNOSTIC METHODS:
FUNCTIONAL BRAIN IMAGING

KAREN D. DAVIS
TORONTO WESTERN HOSPITAL, TORONTO, CANADA

Neuropathic pain has been defined as "pain initiated or caused
by a primary lesion or dysfunction in the nervous system."' This
definition relies on the ability to identify an anatomical or
functional abnormality. Most lesions are easily identifiable on CT
or MRI, but there is no standard, universally agreed upon method
or criteria to designate all types of functional abnormalities.
Historically, psychophysical measures have been used to assess
pain, touch or temperature sensibility. More recently, the advent
of modern functional brain imaging techniques, such as
positron emission tomography and functional MRI (fMRI), has
created new possibilities for diagnosing cortical dysfunction.

This presentation will review the capabilities of PET and fMRI
and its use in identifying somatosensory- and pain-evoked
responses in the cortex.? One advantage of these imaging
techniques compared to standard EEG-based approaches is
the ability to distinguish between cortical responses related to
pain or other perceptual constructs from cortical responses
related to the presence of a stimulus or nociception per se.
This approach, known as "percept-related fMRI;'* may provide
clues to understanding the central abnormalities that
accompany some conditions of sensory abnormalities and / or
neuropathic pains.*

References

1. CLASSIFICATION OF CHRONIC PAIN, Second Edition,
IASP Task Force on Taxonomy, edited by H. Merskey and
N. Bogduk, IASP Press, Seattle, 1994, 209-214.

2. APKARIAN AV, BUSHNELL, MC, TREEDE RD, ZUBIETA JK.
Human brain mechanisms of pain perception and regulation
in health & disease.European Journal of Pain 2005 (in press)

3. DAVIS KD, POPE GE, CRAWLEY AP, MIKULIS DJ.
Neural correlates of prickle sensation: a percept-related
fMRI study. Nature.Neuroscience 2003: 5:1121-1122.

4. MAILIS-GAGNON A, GIANNOYLIS I, DOWNAR J, KWAN CL,
MIKULIS DJ, CRAWLEY AP, NICHOLSON K, DAVIS KD.
Altered central somatosensory processing in pain patients
with "hysterical" anesthesia Neurology 2003:60(9)1501-1507

3.00pm - 3.45pm

Debate Format: CAN WE TRANSLATE
MECHANISMS INTO TREATMENT?

RALF BARON
PROFESSOR, DEPARTMENT OF NEUROLOGICAL PAIN
RESEARCH AND THERAPY, NEUROLOGICAL CLINIC,
CHRISTIAN - ALBRECHTS - UNIVERSITAT KIEL, KIEL, GERMANY

Neuropathic pain is traditionally classified and managed on the
basis of the underlying disease. The modern concept of a
mechanisms-based treatment is based on the hypothesis that
clinical signs & symptoms reflect the underlying pathophysio-
logical mechanism of pain generation. Extensive recent animal
experimental work suggests that a variety of mechanisms operate
in concert that determines a characteristic constellation of sensory
signs & symptoms eg heat hyperalgesia & mechanical hyperalgesia.

However, there are some important caveats." One single specific
symptom may be generated by several entirely different underlying
pathophysiological mechanisms.? Many different symptoms can
arise from a single underlying mechanism.In order to translate
these ideas into the clinical framework of neuropathic pain and
to validate the hypotheses it is important to characterize the
somatosensory phenotype as precisely as possible. The nationwide
German Research Network on Neuropathic Pain has implemented
a standardized quantitative sensory testing protocol including
thermal as well as mechanical testing procedures. To judge plus
or minus symptoms in patients an age- and gender-matched
normative data base for absolute and relative QST reference data
was established. We determined thermal detection and pain
thresholds including a test for the presence of paradoxical heat
sensations, mechanical detection thresholds to von Frey filaments
and a 64 Hz tuning fork, mechanical pain thresholds to pinprick
stimuli & blunt pressure, stimulus /response-functions for pinprick
and dynamic mechanical allodynia (pain to light touch), and pain
summation (Windup ratio) using repetitive pinprick stimulation. It
was our rationale to examine both cutaneous and deep pain
sensitivity in order to create profiles of sensory symptoms.

The results indicate that a thorough analysis of each sign and
symptom and in particular of the specific symptom constellation,
ie a combination of negative and positive sensory symptoms,
may be able to predict the responsible mechanisms. Clinical
treatment trials in these subgroups of patients with distinct
somatosensory patterns are ongoing to substantiate the
mechanism based treatment concept.
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Treatment of Specific
Diseases: Part 1

4.15pm - 4.45pm
MANAGEMENT OF TRIGEMINAL NEURALGIA

T J NURMIKKO
UNIVERSITY OF LIVERPOOL, LIVERPOOL, UK

Among chronic neuropathic pain syndromes, trigeminal
neuralgia (TN) stands out as one of the very few for which
several successful treatments are available. The clinician
therefore has the unique problem of choosing from among
many attractive alternatives. The one that best suits the
individual case rests not only on the patient’s clinical condition
but the characteristics of the neuralgia as well. From a
description-based precision diagnosis of the neuralgia and
information obtained from aetiological studies followed by
evaluation against large published case series, the physician is
best equipped to advice his patient on the treatment
(Nurmikko 2003). There is ample material available for a tailor
made treatment plan in most cases.

Not all trigeminal pains are the same and there is good reason
to believe that different pains reflect different pathophysiological
mechanisms. The classical characteristics of TN (sharp, intense
electric shock like pains that frequently come in paroxysms)
are known to be associated with increased excitability of the
trigeminal nerve. Mounting evidence from neuroimaging, and
electrophysiological, pathological and psychophysical studies
strongly point to the trigeminal root and the ganglion as the
sites of generation of pain, and vascular compression as the
leading cause (Miles et 1997, Leandri et al 1998, Romaniello
et al 2003, Yoshino et al 2003). Histopathological specimens
taken at the site of the compression and its vicinity reveal
patches of de-, dys- and remyelinisation within the DREZ
(dorsal root entry zone), a transition zone between centrally
and peripherally derived myelin. Furthermore, cell-to-cell
apposition is commonly seen, providing a basis for ephaptic
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cross talk that appears to explain some of the characteristics
of TN (Rappaport et al 1997, Love and Coakham 2001, Love
et al 2002). The functional significance of vascular compression
is assumed not to be limited to the site of compression only
but the trigeminal ganglion as well. Experimental studies show
that some of the ganglion cell somata develop unusual
prolonged discharges which spread from one cell to another
(Devor et al 2002). An abnormal firing pattern of this type has
been shown in a microelectrode recording in a patients
undergoing radiofrequency lesioning of the ganglion (Burchiel
and Baumann 2004). Demyelinisation and apposition of axons
within the DREZ has also been shown in MS without the
presence of a compressive blood vessel (Love et al 2002).

Reports regarding axonal degeneration are variable but in
classical TN it appears limited (Love and Coakham 2001), fitting
with the clinical experience and quantitative sensory testing studies
showing only minimal abnormalities. Vascular decompression
leads to rapid correction of abnormal sensory evoked poten-
tials recorded at operation, followed by a slower normalisation
of sensory deficits (Leandri et al 1998, Miles et al 1997).

The above model of pathophysiology explains the efficacy of
widely disparate treatments of TN. Microvascular decompression
removes the cause and leads to an apparent cure in many
cases, perhaps by providing the right circumstance for
remyelinsation and other restorative processes. Ganglion and
root level neurodestructive procedures eliminate sufficiently
many of the cells producing aberrant discharges, without
having any impact on the cause - regeneration of some of the
cells leads to an early recurrence of the pain. Sodium channel
blockers provide a chemical means of reducing cell membrane
hyperexcitability in the DREZ and ganglion. More peripheral
procedures affect ganglion level discharges via a dying back
mechanisms but unavoidably have a short lived effect due to
regeneration of the peripheral axons.

In cases in which there are other types of pain present in
addition to the classical TN and sensory deficits (this condition
is frequently referred to in the neurosurgical literature as
atypical trigeminal neuralgia) the mechanisms would be
expected to be the same but there to be present more axonal
degeneration which, if generating a pain, would not be as
easily amenable to treatment as are classical symptoms.
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Based on this pathophysiological view, treatment plans should
be based on:

1. Results from aetilogical investigations (MRI imaging,
neurophysiological tests),
Type of pain (classical vs. atypical), and
Patients’ general fitness and willingness for
procedures (Nurmikko 2003).

Age alone is not decisive, and patient preference carries a
significant amount of weight (Javadpour et al 2003). Surgical
treatment options include microvascular decompression, stereotactic
radiosurgery, percutaneous ganglion-level neurodestructive
procedures and medication. Initially, all provide excellent pain
relief. Large case series suggest that best long-term results are
seen after microvascular decompression with the majority of
patients remaining entirely pain free 8 - 10 years later (Nurmikko
and Eldridge 2001). Recurrence of pain is more common
following stereotactic radiosurgery and gangliolysis, and they
are frequently associated with a troublesome sensory aftermath
(Lopez et al 2004). Pharmacotherapy has not changed much
since the early controlled trials showing superiority of
carbamazepine over placebo (Campbell et al 1967, Killian
and Fromm 1968); other alternatives include oxcarbazepine,
phenytoin, lamotrigine and possibly baclofen and gabapentin
(Sindrup et al 2002). Although supported by one study only,
the general view is that medication fails in the majority of
cases over several years (Taylor 1981). Despite its invasiveness,
microvascular decompression has steadily gained popularity
among surgeons and patients. Despite early enthusiasm,
stereotactic radiosurgery may not provide as good long-term
results as radiofrequency or balloon compression induced
gangliolysis. Peripheral procedures (cryosurgery, alcohol
blockade, neurectomy) are only suitable for patients in whom
their clinical condition prevents consideration of more invasive
treatments and who do not respond to pharmacotherapy.
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Treatment of Specific Diseases: Part 1

(continued)

4.45pm - 5.15pm

TREATMENT OF SPECIFIC DISEASES:
SPECTRUM OF NERVE INJURY

THOMAS R TOLLE
DEPARTMENT OF NEUROLOGY, TECHNICAL UNIVERSITY
MUNICH, GERMANY

Neuropathic pain is a condition that arises from injury or
dysfunction of the nervous system. Peripheral neuropathic
pain is a very common pain condition that may have numerous
etiologies (see table 1, Pappagallo 2005). The most frequent
reasons of nerve injury are arising from metabolic disorders
(eg diabetic or alcoholic neuropathy, vitamine deficiencies),
infections (eg varicella zoster infection, Lyme disease),
malignancies (eg infiltration of nerve trunks) or toxic
neuropathies (drug-induced, heavy metals). For the individual,
neuropathic pain is very disabling disorder and leads,
economically, to a significant medical resource utilization
(McDermott 2005).

The diagnostic work-up should follow an algorithm (see eg
Mendell 2003) and will always begin with the medical history
and a complete physical examination. This is already to
distinguish between small-fiber and large-fiber neuropathy.
Nowadays, the application of Quantitative Sensory Testing
(QST) is becoming a standard to detect all positive and
negative sensory changes accompanying peripheral nerve
injury. Diagnostic clues may be derived especially from the
symptomatic region but also the rest of the body, such as the
skin (e.g. red skin eruptions in vasculitidies), the hair (eg
alopecia in heavy metal poisoning) and the nails (eg Mee's
lines in arsenic intoxication) may give additional informations
on the underlying cause of the disease. Laboratory testings,
imaging and electrodiagnostic studies may already lead to the
right diagnosis. Nerve, skin or muscle biopsies should be the
ultima ratio, but can be fundamental.
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Table 1: Etiologies of painful peripheral neuropathies
(from Pappagallo 2005)

Metabolic and endocrinologic disorders
» Diabetic neuropathies » Hepatic disease

» Renal disease & hemodialysis ~ »  Hypothyroidism

Infections
» Human immunodeficiency virus  »  VZV
» Hepatitis B and C virus » Leprosy

» Human T-cell lymphotrophic virus  »  Lyme disease

Demyelinating inflammatory disorders
» GBS

Malignancies

Entrapment Neuropathies

Connective Tissue Diseases, Granuloma-Related
Disorders and Vasculitidies

» Systemic lupus erythematosus  »  Sjégren Syndrome
Rheumatoid arthritis » Sarcoidosis
Churg-Strauss vasculitis

Wegener's granulomatosis

v v Vv Vv

Giant-cell arteritis or temporal arteritis

» Polyarteriitis nodosa

Immunoglobulinemias
» Monoclonal (M) proteins » Cryoglobulinemia

» Primary & secondary amyloidosis

Dietary or absorbption abnormalities
» Alcohol neuropathy » Celiac disease
» B12, thiamine & other vitamin deficiencies

» Strachan's syndrome

Toxic neuropathies

» Chemotherapeutic agents » Heavy metals

Hereditary Neuropathies

» Charcot-Marie-Tooth-disease ~ »  Fabry's disease

» Familial amyloid polyneuropathy  »  Porphyric neuropathy

Cryptogenic Painful Neuropathies

» CRPS

» Essential trigeminal and glossopharyngeal neuralgias
» Cryptogenic brachial plexus neuropathy

» Idiopathic polyneuropathy
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Current treatment algorithms for neuropathic pain take the

following strategies into considerations:

1. To cure the original cause of the pain
2. To achieve complete or at least partial analgesia by
pharmacological and non-pharmacological strategies

3. Toimprove pain coping by psychological treatment strategies

The efficacy of pharmacological strategies in symptomatic
treatment, derived from randomized, placebo-controlled,
double-blind studies, is reasonably documented. The classes
of substances with documented efficacy in EBM-founded trials
include antidepressants, antiepileptics, NMDA-antagonists, the
GABA-B agonist baclofen, opioids, Lidocaine-patch and
capsaicin. In general, first line medications for neuropathic
pain are TCA, antiepileptics, opioid analgesics and the
Lidocaine-patch (Dworkin 2003).

Overall, the antidepressants, mainly amitriptyline, are most
extensively investigated for diabetic neuropathy and postherpetic
neuralgia. Unfortunately side effects among TCA are relatively
common and often they cannot be tolerated. Venlafaxine has
beneficial properties like tricyclics, but lacks of the anticholinergic
and antihistaminic effects. Bupropion was also found to be

effective for neuropathic pain and well tolerated.

Antiepileptic drugs have a well established efficacy for the
treatment of neuropathic pain. A pilot-study comparing the
effect of Gabapentine vs. Amitryptiline in 25 patients suffering
from diabetic neuropathy showed greater improvements from
Gabapentin (Dallocchio 2000). Pregabalin is suggested to have
a higher potency and demonstrated efficacy for numerous
neuropathic pain states. Oxcarbazepine appears to be an
useful alternative for the treatment of postherpetic neuralgia,
especially in cases unresponsive to carbamazepine and
gabapentine (Criscuolo 2005). Also opioids are now
substantially investigated to be efficacious for the treatment
of neuropathic pain. Stable opioid regimen can prevent the
patients from impairments in their daily living activities. The
combination of opioids and the antiepileptic drug gabapentin

can achieve better analgesia at lower doses (Gilron 2005).

Local anaesthetics, especially intravenous lidocaine and oral
mexiletine, have been used in neuropathic pain conditions
with variable success. Recently, transdermal 5% lidocaine
patch showed a significant reduction of pain intensity for

patients with postherpetic neuralgia.

Traditionally, all these studies have been directed towards a
specific disease entity rather than specific signs or symptoms,
with the majority of studies being performed in patients with
postherpetic neuralgia and painful diabetic neuropathy.
Management of patients based on their disease state, however,
is probably not the most effective way to address specific
neuropathic pain signs and symptoms. Various different
pathophysiological mechanisms can coexist in one disease
entity in various combinations and may also be present in one
single individual. Thus, drug regimens should be targeted
towards the underlying mechanism responsible for the
observed and reported findings. For example, patients with
allodynia would be expected to respond to similar treatment,
although the pathogenesis giving rise to it may reflect a
multitude of diverse disorders such as diabetic neuropathy,
post-herpetic neuralgia, or nerve entrapment. This approach
is appropriate since precipitating changes in the nervous
system would be expected to be similar for those suffering
from allodynia and therefore therapy should likewise be
comparable. Furthermore, this would be an important step

to establish a future mechanism-based drug therapy of
neuropathic pain. Likewise it has been shown recently, that
certain drugs affect different components of pain, such as
spontaneous ongoing pain, paroxysmal pain, allodynia and
hyperalgesia differently and that the overall efficacy on
particular pain symptoms may differ between classes of drugs.

However, up to now, there is no clear-cut feature of symptoms
or signs that would positively predict a pain reduction after
treatment with one or another drug. Not even the history of
one negative response within a class of drugs would make it
impossible that the patient will get sufficient pain relief from
another drug of that class or another class of drugs. A
randomized-controlled comparison of antidepressants versus

opioids in treatment of patients with postherpetic neuralgia
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showed no significant differences in pain reduction, though
there was a trend to a greater reduction in pain with opioids.
At the same time it was shown that the reduction in pain with
opioids did not correlate with that following TCA (Raja 2002).
Dextromethorphan, a low affinity NMDA Antagonists, showed
efficacy for diabetic neuropathy, but not for post herpetic
neuropathy, suggesting different mechanisms in these pain
conditions (Sang 2002).

Thus, the treatment of pain from nerve injury is far away from
being an easy task and a rather standardized procedure. In
contrast to the progress in a rational design of pharmacotherapy
for neuropathic pain, there there has been an explosion in our
understanding of the pathophysiology of neuropathic pain
over the past decade. Much of this progress has come from
animal models of painful peripheral nerve injury and from the
study of human surrogate models in healthy subjects. These
studies have shown that neuropathic pain probably is not a
result of a single pathophysiological mechanism, but rather
the end product of an altered peripheral, spinal, and
supraspinal processing (Zieglgansberger 2005). If it would be
possible to characterize the concert of the distinct mechanisms
that operate in one individual patient, an optimal
polypharmacotherapy that addresses the specific combination
of mechanisms may hopefully be established for each patient

in the near future.
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FRIDAY 19 AUGUST 2005

Treatment of Specific
Diseases: Part 2

1.00pm - 1.30pm
COMPLEX REGIONAL PAIN SYNDROME

RALF BARON
PROFESSOR, DEPARTMENT OF NEUROLOGICAL PAIN
RESEARCH AND THERAPY, NEUROLOGICAL CLINIC,
CHRISTIAN - ALBRECHTS - UNIVERSITAT KIEL, KIEL, GERMANY

Complex regional pain syndromes (CRPS, reflex sympathetic
dystrophy, causalgia) are painful disorders that develop after
trauma affecting a limb with (type I) or without (type 1) nerve
injury. Clinical features are pain (spontaneous, hyperalgesia),
impairment of motor function, swelling and autonomic
abnormalities (changes in sweating and blood flow).

Sensory abnormalities and pain

Spontaneous pain and various forms of hyperalgesia at the
distal extremity are thought to be generated by processes of
peripheral and central sensitization and changes in the central
representation in the thalamus and cortex. MEG and functional
MRI studies demonstrated a shortened distance between little
finger and thumb representations in the SI cortex on the
painful side which resolved after successful therapy.

Autonomic abnormalities

A central unilateral inhibition of cutaneous sympathetic
vasoconstrictor neurons leads to a warmer affected limb in
the acute stage. Secondary changes in the neurovascular
transmission induce vasoconstriction and cold skin in chronic
CRPS. The maximal skin temperature difference between the
affected and unaffected extremity that occurs during the
thermoregulatory cycle can be used as a diagnostic tool. With
high sensitivity and specificity it distinguishes CRPS from other
extremity pain syndromes.

Pathophysiology of SMP: Cutaneous sympathetic outflow to
the painful extremity was experimentally activated to the
highest possible physiological degree. The intensity as well as
area of spontaneous pain and mechanical hyperalgesia
(dynamic and punctate) increased considerably in patients that
had been classified as having SMP by positive sympathetic
blocks but not in SIP patients. A pathological interaction
between sympathetic vasoconstrictor and afferent neurons
within the affected skin is the likely explanation for SMP in
CRPS patients.

Motor abnormalities

Kinematic analysis of target reaching as well as grip force analysis
were used to quantitatively assess motor deficits. A pathological
sensorimotor integration located in the parietal cortex may
induce an abnormal central programming and processing of
motor tasks. Furthermore, MEG studies demonstrated a

continuous inhibition of the primary motor cortex.

Neurogenic Inflammation

Some features of acute CRPS (vasodilatation, swelling, pain)
could be explained by a localized inflammatory process.
Consistently, scintigraphic investigations with radiolabelled
immunoglobulins show extensive plasma extravasation in
patients with acute CRPS. Furthermore, transcutaneous
electrical stimulation of nociceptive C-fibers provoked protein
extravasation into the interstitial fluid (measured by microdialysis)

only in CRPS patients and not in controls.

Do the genes predispose for CRPS? Gene technology has
been used to characterise the genetic pattern of patients at
risk to develop CRPS. The frequency of HLA-DQ1 was found
to be significantly increased compared with control frequencies.
Furthermore, a locus centromeric in HLA-class |, was associated
with spontaneous development of CRPS, suggesting an
interaction between trauma severity and genetic factors in

CRPS susceptibility.
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FRIDAY 19 AUGUST 2005

Treatment of Specific Diseases: Part 2

(continued)

1.30pm - 2.00pm

TREATMENT OF PAIN FOLLOWING
SPINAL CORD INJURY

PHILIP J. SIDDALL
PAIN MANAGEMENT RESEARCH INSTITUTE,
THE UNIVERSITY OF SYDNEY,
ROYAL NORTH SHORE HOSPITAL, SYDNEY, AUSTRALIA

The successful treatment of pain following SCl is largely
dependent on accurately identifying the type of pain being
treated and identifying the underlying mechanisms that
therefore may be contributing to the pain. Not surprisingly,
this is difficult with our current state of knowledge and
satisfactory relief of pain if often difficult to achieve.
Nevertheless, recent progress in diagnostic assessment and
advances in our understanding of mechanisms hold out

promise for improvements in management.

The first step in management is identification of the specific
type of pain. There are a number of recognised pain types
that are typically associated with spinal cord injury (SCI).
Recently, the International Association for the Study of Pain
Task Force on Spinal Cord Injury Pain proposed a classification
of SCl pain that attempts to provide a framework for
classification for these different types of pain (Siddall et al.,
2002). These include two types of nociceptive pain
(musculoskeletal and visceral) and at least two distinct types
of neuropathic pain (at-level and below-level). These different
types of pain have different patterns of presentation, onset
times and response to treatment. These different characteristics
presumably reflect different underlying pathophysiological

mechanisms.
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If possible, it is also helpful to identify the specific mechanisms
that may be giving rise to the pain. However, the contributing
mechanisms responsible for pain following SCI, and neuropathic
pain in particular, are still poorly understood. Evidence from
both animal and clinical studies gives several clues (Vierck et
al., 2000). Early clinical studies suggested the presence of an
"irritated focus" in the spinal cord close to the level of injury.
This was based on observations such as relief of pain following
spinal anaesthetic blockade and the demonstration of abnormal
activity of neurons in the spinal cord close to the level of injury.
More recent investigations using quantitative sensory testing and
magnetic resonance imaging have supported the involvement

of adjacent spinal cord structures in the generation of pain.

However, one observation in particular questioned the
dependence of pain on a spinal generator. Melzack and Loeser
(1978) described a group of people with neuropathic pain who
failed to gain pain relief even with verified surgical removal of
segments of spinal cord above the lesion. Further studies also
suggest abnormalities of neuronal activity in the thalamus

following SCI that may be related to the presence of pain.

The recent development of animal models of neuropathic pain
have helped to confirm some of these findings. Studies using
these models have demonstrated a number of physiological,
anatomical, inflammatory and neurochemical changes may
contribute to the development of pain. These changes result
in an increased responsiveness of neurons in the spinal cord
close to the level of injury. There is less evidence of
supraspinal changes but abnormal activity of thalamic neurons
has also been demonstrated. Thus, evidence from clinical and
animal studies suggests that neuropathic SCI pain is associated

with changes at peripheral, spinal and supraspinal levels.

Although helpful in elucidating some of the mechanisms that
underlie neuropathic pain following SCI, these studies have
indicated the large number of targets and the variety of
mechanisms that may be operating to generate pain in different

individuals and in different circumstances. Not surprisingly, our
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treatment of neuropathic pain following SCl is therefore far
from satisfactory. Like many pain conditions, there are a large
number of treatments that are used with varying degrees of
efficacy and varying levels of supporting evidence (Finnerup et
al., 2002). The best pharmacological treatments provide
satisfactory relief of pain in only a minority of people with
pain. There are very few controlled studies with large numbers
of subjects. Treatment selection is therefore often based on
evidence from studies in other neuropathic pain conditions.
Pharmacological treatments include older anticonvulsants and
tricyclic antidepressants and newer agents such gabapentin,
pregabalin, lamotrigine, topiramate, tricyclic and mixed

reuptake inhibitor antidepressants, opioids and cannabinoids.

Many non-pharmacological treatments provide only temporary
relief of pain or are aimed more at managing the pain than
relieving it. In addition, techniques such as spinal drug
adminstration and stimulation techniques may require invasive
procedures. Nevertheless, spinal drug administration may be
effective in people who have not responded to oral
administration. Stimulation and ablation techniques such as
DREZ may also be effective in some patients. Many people
with pain may also benefit from psychological approaches
such as a cognitive behavioural treatment program.

Despite the pessimism about our current ability to effectively
manage pain following SCI, there is reason to hope that this
will improve in the near future. The increasing number of
studies identifying underlying pain mechanisms, our increasing
sophistication in identifying discrete populations that may
reflect more unified mechanisms and the development of new
treatment approaches all offer promise that we will see
improved outcomes for people with pain following SCl in the

not too distant future.
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2.00pm - 2.30pm

ANTICONVULSANTS FOR 2005
AND BEYOND

MISHA-MIROSLAV BACKONJA
UNIVERSITY OF WISCONSIN, WISCONSIN, USA

Property of anticonvulsants (ACDs) for decreasing hyper
excitability of neurons in the central nervous system has been
an important for use of this class of drugs in treatment of
neuropathic pain (NeuP) and with introduction of novel
pharmacological agents control of NeuP has significantly
improved. Clinical trials with newer ACDs have demonstrated
over only past 6 -7 years that more than one type of
neuropathic pain responded to a few agents from among
ACDs. One of the agents that demonstrated its efficacy across
more than one type NeuP is pregabalin. Its rapid onset of
action and efficacy that is noted within first few days after
initiation of treatment provides a unique opportunity for quick
and effective pain relief. This property of pregabalin certainly
raises the new standard in care of patients with NeuP.
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2.30pm - 3.00pm
OPIOIDS FOR NEUROPATHIC PAIN
CHRISTOPHER WELLS
LIVERPOOL, UK

There is no longer any debate as to whether opioids are
effective in neuropathic pain (Babel 2002, Dickenson 2005,
Gimbel 2003, McCleane 2003, Rowbotham 2003, Zochodne
2003). Some of the recent positive evidence will be described
during this presentation. Opioids have been shown to be useful
in various conditions such as post-herpetic neuralgia (Sang
2002, Hempenstall 2004), diabetic neuropathy (Gilron 2005,
Sohn 2004, Watson 2000), complex regional pain syndromes,
nerve lesions, epidural fibrosis, spinal stenosis, phantom pain
(Omote 1995) and polyneuropathy (Sindrup 1999, Harati
1991, Maier 2002).

There has also been data on many different types of opioids,
some claiming advantages compared with other opioids in
terms of treatment efficacy or side-effects, but without any
significant trend yet developing. There is positive data for
Morphine (Gilron 2005,Maier 2002, Raja 2002), Oxycodone
(Argoff 2004, Watson 2000), Levorphanol (Rowbotham, Foley
2003), Fentanyl (Dellemijn 1997, 1999, Sohn 2004)
Buprenorphine (Van den Eynden 2004), Tramadol (Boureau
2003, Duhmke 2004, Harati 1991, McCleane 2003, Sindrup
1999), Methadone (Makin 1998, Morley 2003, Moulin 2003)
and Dextromethorphan (Nelson 1997, Sang 2002).

In some conditions (eg, PHN) opioids have been shown to

be of comparable efficacy with tricyclic antidepressants and
anticonvulsants (Babel 2002, Gilron 2003, Peramo 2003, Raja
2002, Zochodne 2005, Hempenstall 2004).

It could therefore be asked why opioids are not generally
regarded as first-line drugs in neuropathic pain. Is there still a
morphine stigma? Are there concerns over the level of adverse
events compared with other treatments (Gimbel 2003, Kalso
2004, Peramo 2003), or are there continuing concerns about
the potential for tolerance (Argoff 2004) and addiction
(Breivik 2005, Gilron 2003, McCleane 2003)? Are opioids
more expensive, and therefore discouraged, or are there
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Governmental - imposed obstacles to the utilisation of opioids
in different countries? Interestingly, some patients appear not
to stay on opioids long term but others who do will probably
require opioid rotation (Foley 2003).

Recent data suggests a combination of opioids and
Gabapentin are more effective and might produce less
side-effects (Peramo 2003). For the moment, there is a good
evidence base to use opioids in the management of various
neuropathic pain conditions and perhaps sometimes, including
in the elderly, we should consider using them as first-line drugs
(Ahmad 2002, Babel 2002, Moulin 2003, Peramo 2003, Sohn 2004).

References
1. AHMAD M, GOUCKE CR
(2002) Management Strategies for the Treatment of
neuropathic Pain in the Elderly. Drugs Aging 19: 929-945
2. ARGOFF CE, KATZ N, BACKONJA M
(2004) Treatment of post-herpetic Neuralgia: A Review
of therapeutic Options. J Pain Symptom Manage 28 (4):
396-411
3. BABUL N, WATSON CN
(2002) Response Characteristics of commonly used
pharmacologic Agents in neuropathic Pain (Abstract) Clin
Pharm Ther 71:P85
4. BENEDETTI, F et al
(1998) Dose-responsive Relationship of Opioids in nociceptive
and neuropathic post-operative Pain. Pain 74: 205-211
5. BOUREAU F, LEGALLICIER P, KABIR-AHMADI M
(2003)Tramadol in post-herpetic Neuralgia: A randomized,
double-blind, Placebo-controlled Trial. Pain 104: 323-331
6. BREIVIKH
(2005) Opioids in chronic non-cancer Pain, Indications
and Controversies. European Journal of Pain 9: 127-130
7. CUNNINGHAM AL, DWORKIN RH
(2000) The Management of post-herpetic Neuralgia.
British Medical Journal 321: 778-779
8. DELLEMUN PLI et al
(1997)Randomised double-blind active-placebo-controlled
Crossover Trial of intravenous Fentanyl in neuropathic Pain.
Lancet 349: 753-758

9.

10.

11.

12.

12.

14.

15.

18.

19.

17- 20 August 2005 - Uluru, Northern Territory, Australia

DELLEMIJN PLI

(1999) Are Opioids effective in relieving neuropathic
Pain? Pain 80: 453-462

DICKENSON AH, SUZUKI R

(2005) Opioids in neuropathic Pain: Clues from Animal
Studies. European Journal of Pain 9: 113-116
DUHMKE RM, CORNBLATH DD, HOLLINGSHEAD JRF
(2004) Tramadol for neuropathic Pain (Cochrane Review)
In: The Cochrane Library 3, Chichester, UK

DWORKIN RH, CORBIN AE, YOUNG JP JR, SHARMA U,
LAMOREAUX L, BOCKBRADER H et al

(2003) Pregabalin for the Treatment of post-herpetic
Neuralgia: A randomized, Placebo-controlled Trial.
Neurology 60: 1274-1283

DWORKIN RH, BACKONJA M, ROWBOTHAM MC et al
(2003) Advances in neuropathic Pain. Arch Neurol 60:
1524-1534

. FOLEY KM

(2003) Opioids and chronic neuropathic Pain (Editorial).
N Eng J Med 348 (13):1279-1281

GILRON |, BAILEY JM

(2003) Trends in Opioid Use for chronic neuropathic Pain:
A Survey of Patients pursuing Enrolment in clinical Trials.
Can J Anesth 50: 42-47

GILRON |, BAILEY JM, DONGSHENG TU ME et al
(2005) Morphine, Gabapentin or their Combination for
neuropathic Pain. New Engl J Med 352 (13): 1324-1334

. GIMBEL JS, RICHARDS P, PORTENOY RK

(2003) Controlled-release Oxycodone for Pain in diabetic
Neuropathy: A randomized controlled Trial. Neurology 60:
927-934

. GOURLAY, G

(1991) Different Opioids - same Actions? In: Kalso E,
McQuay HJ and Wiesenfeld-Hallin Z (Eds) Opioid
Sensitivity of chronic non-cancer Pain. Progress in Pain
Research and Management Vol 14: 97-115

HARATI Y et al

(1998) Double-blind randomized Trial of Tramadol for the
Treatment of the Pain of diabetic Neuropathy. Neurology
50: 1842-1846

HEMPTENSTALL K et al

(2004) Analgesic Therapy in post-herpetic Neuralgia: A
quantitative systematic Review. The Pain Society ASM 30
Mar-2 Apr, Manchester, UK

33




34

Expanding Vistas in Neuropathic Pain « 17 - 20 August 2005 - Uluru, Northern Territory, Australia

FRIDAY 19 AUGUST 2005

Treatment of Specific Diseases: Part 2

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(continued)

KALSO E, EDWARDS JE, MOORE RA et al

(2004) Opioids in chronic non-cancer Pain: Systematic
Review of Efficacy and Safety. Pain 112: 372-380
MCCLEANE G

(2003) Pharmacological Management of neuropathic
Pain.CNS Drugs 17: 10311043

MCCORMACK K et al

(1998) Some new Insights into the Effects of Opioids in
phasic and tonic nociceptive Tests. Pain 78: 79-98
MCCORMACK K

(1999) Signal Transduction in neuropathic Pain, with
special Emphasis on the analgesic Role of Opioids - Part II:
Moving basic Science towards a new Pharmacotherapy.
Pain Reviews 6: 99-131

MCQUAY HJ, TRAMER M, NYE BA, CARROLL D,
WIFFEN PJ, MOORE RA

(1996) A systematic Review of Antidepressants in
neuropathic Pain. Pain 68: 217227

MAIER C et al

(2002) Morphine Responsiveness, Efficacy and Tolerability
in Patients with chronic, non-tumour-associated Pain -
Results of a double-blind placebo-controlled Trial. Pain
97: 223-233

MAKIN MK et al

(1998) Methadone in the Management of Cancer related
neuropathic Pain. The Pain Clinic Vol 10;4:275-280
MORLEY JS, BRIDSON J, MILES JB et al

(2003) Low-dose Methadone has an analgesic Effect in
neuropathic Pain: A double-blind randomized controlled
Crossover Trial. Palliat Med 17: 576-587

MOULIN DE, PALMA D, WATLING C et al

(2003) Methadone in the Management of intractable
neuropathic Pain (Abstract) 55th Annual American Academy
of Neurology Meeting, 29 Mar-5 Apr, London, Canada
NASH T, MAKIN M et al

(2002) Methadone in the Treatment of neuropathic
non-cancer Pain. Poster Abstract, The Pain Society ASM,
9 -12 April, Bournemouth UK

30.

31.

32.

33.

34.

35.

36.

37.

38.

NELSON KA et al

(1997) High-dose oral Dextromethorphan versus Placebo
in painful diabetic Neuropathy and post-herpetic
Neuralgia. Neurology 48:1212-1218

OMOTE K et al

(1995) Intrathecal Buprenorphine in the Treatment of
Phantom Limb Pain. Anesth Analg 80:1030-1032
PERAMO F, CABALLERO J, GONZALEZ-FERNANDEZ R,
MONTERO V et al

(2003) Transdermic Fentanyl in neuropathic pain (Abstract)
Jt Meeting European Society of Anaesthesiologists and
European Academy of Anaesthesiology Confederation of
European National Societies of Anaesthesiology Association
of Anaesthetists of Great Britain & Ireland, 31 May -

3 Jun, Glasgow, Scotland

RAJA SN, HAYTHORNWAITE JA, PAPPAGALLO M,
CLARK MR, TRAVISON TG et al

(2002) Opioids versus Antidepressants in post-herpetic
Neuralgia. Neurology 59: 1015-1021

ROWBOTHAM DJ et al

(2001) Safety and Tolerability of oral Devazepide in
Cancer-related Opioid-resistant Pain. Pilot Study, 2nd
World Congress of the World Institute of Pain, 27-30
June, Turkey

ROWBOTHAM MC

(1999) The Debate over Opioids and neuropathic Pain, In:
Kalso E, McQuay HJ and Wiesenfeld-Hallin Z (Eds) Opioid
Sensitivity of chronic non-cancer Pain. Progress in Pain
Research and Management Vol 14: 307-317
ROWBOTHAM MC, TWILLING L, DAVIES PS, REISNER L,
TAYLOR K MOHR D

(2003) Oral Opioid Therapy for chronic peripheral and
central neuropathic Pain. N Engl J Med 348: 1223-1232
SANG CN, BOOBER S, GILRON |, PARADA S, MAX MB
(2002) Dextromethorphan & Memantine in painful diabetic
Neuropathy and post-herpetic Neuralgia: Efficacy and
Dose-response Trials. Anesthesiology 96: 1053-1061
SIMPSON KH et al

(2001) The CCK-A Antagonist Devazepide (Devacade) as
an Adjunct to strong Opioids in the Management of
Patients with neuropathic Pain. Pain Society ASM 27-30
March, York, UK




39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Expanding Vistas in Neuropathic Pain + 17 - 20 August 2005 - Uluru, Northern Territory, Australia

SINDRUP SH et al

(1999) Tramadol relieves Pain & Allodynia in Polyneuropathy
A randomized, double-blind controlled Trial.Pain 83:85-90
SOHN W, BORNHOVD K

(2004) Transdermal Fentanyl (DurogesicR) relieves chronic
neuropathic Pain due to diabetic Polyneuropathy - Results
of a 3 Month, Multicentre Pilot Study (Abstract) 3rd
World Congress of the World Institute of Pain, 21-25
Sept, Barcelona, Spain

THE BRITISH PAIN SOCIETY

(2004) Recommendations for the appropriate Use of
Opioids for persistent non-cancer Pain. The British Pain
Society, London. www.britishpainsociety.org

VAN DEN EYNDEN, LOUIS

(2004) Matrix Project: Transdermal Buprenorphine in daily
Practice (Abstract) 3rd World Congress of the World
Institute of Pain, 21-25 Sept, Barcelona, Spain
WAIKUKUL S et al

(1998) Comparison of Analgesics for Pain after brachial
Plexus Injury: Tramadol versus Paracetamol with Codeine.
The Pain Clinic Vol 11; 2:119-124

WATSON CP et al

(2000) Randomised, double-blind Crossover Comparison
of the Efficacy and Safety of oral controlled-Release
Oxycodone and active Placebo in Patients with painful
diabetic Neuropathy. Poster

WATSON CPN, WATT-WATSON RN, CHIPMAN ML
(2004) Chronic non-cancer Pain and the long Term Utility
of Opioids. Pain Res Manage Vol 9, 1: 19-24

WATSON CPN, CHIPMAN ML

(2005) Comparative Efficacy and Safety of different
Analgesics for neuropathic Pain (Abstract) 24th ASM of
the American Pain Society 30 Mar-2 Apr, Boston USA

XU XJ et al

(1999) Opioid Sensitivity in experimental central Pain
after spinal Cord Injury in Rats, In: Kalso E, McQuay HJ
and Wiesenfeld-Hallin Z (Eds) Opioid Sensitivity of chronic
non-cancer Pain. Progress in Pain Research and
Management Vol 14: 183-200

ZOCHODNE DW, MAX MB

(2003) An old Acquaintance: Opioids in neuropathic Pain
(Editorial). Neurology 60: 894-895

3.00pm - 3.30pm

INTRATHECAL OPIOIDS FOR
NEUROPATHIC PAIN

ALLEN H. HORD
PAIN CONSULTANTS OF ATLANTA
ATLANTA, GEORGIA, USA

This talk focuses on intrathecally administered drugs which
are commonly used for treatment of neuropathic pain. While
other drugs have been used experimentally and sometimes
clinically, the most commonly used intrathecal drugs for
neuropathic pain are opioids, clonidine, local anesthetics

and ketamine. In addition, ziconotide is promising, although
post-marketing experience is limited.

Opioids

Like systemic opioids, the efficacy of intrathecal opioids for
neuropathic pain has been controversial. Studies have shown
mixed results. Becker et al ' retrospectively studied 43 patients
with cancer pain. Of the total patients, 23 were categorized
as having nociceptive pain while 20 had neuropathic pain.
Initially, pain relief was 77.8% for nociceptive pain and 61.1%
for neuropathic pain. While these initial results are encouraging,
long-term results for neuropathic pain fell to only 11.1% pain
reduction vs. 66.7% for nociceptive pain, suggesting poor
long-term response of non-malignant neuropathic pain to
opioids. Hassenbusch et al 2 studied 18 patients with
neuropathic pain for 5 years with infusions of morphine or
sufentanil. Failure of long-term pain relief occurred in only
39%. However, pain scores decreased by only 39%, while
requiring greater than 12 mg of morphine per in all patients
and greater than 34 mg / d in 6 of 11 responders. While 61%
of patients had fair to good pain relief, large doses of opioids

were required.

Clonidine
Uhle et al  have reported on eight patients with neuropathic
pain treated with intrathecal clonidine added to intrathecal
morphine. Patients had 77% to 100% pain reduction with
the addition of an average of 44 mcg / day of clonidine.
Siddall et al* evaluated 15 patients with neuropathic pain
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from spinal cord injury. They found that a combination of
morphine and clonidine was more effective than placebo or
either drug alone. Ackerman, Follett and Rosenquist ® have
cautioned that the duration of pain relief with clonidine may
be less than 18 months.

Local Anesthetics

Bupivacaine is commonly used in combination with opioids
and/or other adjuvants. With chronic use, hypotension due to
sympathetic block does not appear to be a troublesome as
might be expected. Local anesthetics are particularly useful in
patients with peripheral sources of neuropathic pain which are
responsive to spinal nerve blockade.

Ketamine

There are multiple studies in the literature demonstrating the
efficacy of systemic ketamine for treatment of neuropathic
pain. Unfortunately, safety data for long-term intrathecal use
is lacking. Vranken et al ® have reported successful treatment
of neuropathic cancer pain with S (+)-ketamine. We use
ketamine only in cancer patients who are refractory to other
intrathecal drugs and with a limited life expectancy.

Ziconotide

Ziconotide is an omega-conopeptide originally derived from
the venom of the conus magnus sea snail. It relieves pain by
blocking the N-type, voltage-sensitive calcium channels in the
spinal cord. Complete pain relief has been reported with
intrathecal ziconotide in and open label trial in one patient with
neuropathic pain from brachial plexus avulsion.” Staats et al ®
have reported 53% reduction in pain intrathecal ziconotide in
patients with cancer and AIDS who were refractory to
conventional treatment. While ziconotide has a high incidence
of side effects, it does not appear to exhibit tolerance.
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8.00am - 8.30am
CANNABINOIDS AND NEUROPATHIC PAIN

ANDREW SC RICE
IMPERIAL COLLEGE LONDON,
AND THE LONDON PAIN CONSORTIUM,
LONDON, UK

Cannabis sativa, and its major psychoactive constituent
D9tetrahydrocannabinol, have been used for therapeutic
purposes for at least two millennia. Clinical surveys indicate
that there is significant illegal therapeutic use of cannabinoids
by chronic pain patients.

The essentials of cannabinoid pharmacology have now been
elucidated: Two G-protein coupled cannabinoid receptors
have so far been characterised, both of which mediate
analgesic effects.
m The CB1 receptor is predominantly expressed by neurones
m while the CB2 is found on a range of immune cells,
including microglia.
Several molecules fulfil the criteria for endocannabinoids,
anandamide (AEA) being the proto-typical. The biochemical
apparatus for rapid degradation of AEA has been described in
neurones, whereby AEA is taken up into postsynaptic neurones
and hydrolysed by fatty acid amide hydrolase (FAAH). In brain,
AEA functions as a retrograde modulator of neurotransmitter
release from presynaptic neurones.

Administration of natural and synthetic cannabinoids has been
associated with analgesia in a range of animal models of
neuropathic pain. Although CB1 receptors are also expressed
in brain, the spinal cord and periphery are more attractive
targets for developing cannabinoids with an acceptable
therapeutic index. In the spinal cord, CB1 receptors are notably
expressed in the superficial dorsal horn and the dorso-lateral
funiculus. As spinal CB1 is expressed predominantly by intrinsic
spinal neurones, there is little change in spinal CB1 expression
following a peripheral nerve injury. This may afford cannabinoids
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a therapeutic advantage over opioids in neuropathic pain.
Cannabinoids modulate peptide release from primary afferent
neurones, reduce noxious-evoked electrophysiological activity in
dorsal horn neurones and, following intrathecal administration,
attenuate neuropathic pain behaviour in animal models.

In the periphery, local administration of cannabinoids is
associated with analgesia in a rodent model of neuropathic
pain and CB1 receptors are expressed by the 25% of primary
sensory neurones, predominantly by those with large and
medium sized cell bodies.

CB2 receptors are also involved in cannabinoid-mediated
analgesia in neuropathic pain models. This effect is probably
mediated by a number of mechanisms including modulation
of spinal microglial migration, attenuation of the peripheral
immune cell response to nerve injury and by evoking opioid
release from keratinocytes.

In contrast to the laboratory data, the clinical evidence
supporting the use of cannabinoids to ameliorate neuropathic
pain is weak: A number of clinical trials testing cannabinoids
in a variety of neuropathic pain conditions have emerged over
the last few years. The broad conclusion to be drawn from
these trials is that any analgesic effect is modest and is dose
limited by acute adverse effects. Furthermore, the strengthening
epidemiological data associating long term adverse effects on
mental health with modest cannabis use in adolescents must be
seriously considered when developing cannabinoid analgesics
which target brain CB1. Further trials are probably premature
until cannabinoids with an acceptable therapeutic index have
been developed. Potential strategies for achieving this might
include targeting: spinal or peripheral CB1, CB2, FAAH and
elucidating the mechanisms of action of non-psychotropic
cannabinomimetics such as palmitoylethanolamide and
cannabidiol. Most cannabinoids are highly lipophilic and have
limited oral bioavailability, but the synthesis of water-soluble
cannabinoids and of novel drug delivery systems (eg aerosol
inhalation) may overcome this pharmaceutical hurdle.
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8.30am - 9.00am

NOVEL RECEPTOR ANTAGONISTS:
CURRENT APPROACHES
TO THE TREATMENT OF PAIN

CHAS BOUNTRA
HEAD OF BIOLOGY, NEUROLOGY AND
GASTROINTESTINAL RESEARCH
GLAXOSMITHKLINE, UK

Considerable effort and resources have been invested in pain
research, over the past several decades, in both academia and
industry. The progress in our understanding of disease /
symptom heterogeneity, contributing pathological mechanisms,
role of multiple mediators, plasticity of the pain pathway and
the utility of preclinical models has been immense. However,
our success rate in delivering truly novel therapies to patients
has been somewhat limited: Gabapentin / Pregabalin and
COX2 inhibitors being recent examples.

The research community has progressed a vast array of new
mechanisms into clinical evaluation. Many of these asset have
failed, often with an incomplete understanding of the
contributory reasons. The latter has included:

B Poor predictive utility of preclinical assays
W Inappropriate exposure at target site or wrong dose

B Dose escalation in the clinic has been limited by poor
tolerability

B \Wrong patient group or sub group and possibly wrong
readout in clinical evaluation

The classic example was neurokinin NK1 receptor antagonists.
In this example several assets were progressed by several
pharmas / biotechs / groups into several patient groups
(including dental pain following third molar extraction,
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migraine, neuropathic pain and pain associated with
osteoarthritis). All studies failed to demonstrate efficacy, although
the compounds were well tolerated. Of course, for this molecular
target there is a vast amount of preclinical and clinical data
suggesting a role for Substance P and NK1 receptors in
mediating pain.

During my presentation | will discuss lessons learned from
previous clinical studies in pain and how we are applying
these in our search for novel therapies. | will focus specifically
on four molecular targets.

P2x7 receptor antagonists

Sodium channel blocker

vanilloid VR1 receptor antagonists, and

cannabinoid CB2 receptor agonists

Using these examples | will illustrate the increasing role of
functional, clinical validation, limitations of simply localisation
data, limitations of knockouts and the importance of identifying
targets that we believe to be fundamental to disease pathology
(hence modulation is likely to deliver novel therapeutics) as
opposed to targets that may be simply "associated" with the
disease (ie, are one of many multiple mediators).

References

1. CHESSELL, IP et al
(2005). Disruption of the P2x7 purinoceptor gene abolishes
chronic inflammatory and neuropathic pain. Pain 114
386-396.

2. APOSTOLIDIS, A et al
(2005). Capsaicin receptor TRPV1 in urothelium of
neurogenic human bladders and effect of intravesical
resiniferatoxin. Urology 65 (2) 400-405.
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9.00am - 9.30am

STRATEGIES FOR THE PREVENTION

OF NEUROPATHIC PAIN

ROBERT H. DWORKIN

UNIVERSITY OF ROCHESTER
SCHOOL OF MEDICINE AND DENTISTRY

ROCHESTER, USA

Although there have been recent major advances in the

treatment of neuropathic pain, many patients still do not
obtain adequate relief. The development of interventions to

prevent neuropathic pain would therefore lead to major

reductions in physical disability, emotional distress, and health

care utilisation. Knowledge of risk factors for neuropathic pain

not only provides a basis for developing such interventions but
also makes it possible to identify those patients who are most

in need of preventative efforts. Research on risk factors for the

development of three chronic neuropathic pain syndromes:

W postherpetic neuralgia,

W painful diabetic neuropathy, and

W chronic pain following breast cancer surgery,

will be reviewed. One of the major results of prospective studies

of the transition from acute to chronic pain is that patients

with severe acute pain are more likely to develop chronic pain;

this suggests that reducing acute pain might decrease the risk
of chronic pain. The results of research on this approach and

other strategies for preventing chronic neuropathic pain will

be discussed.
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1. THE CHARACTERISATION OF RODENT
MODELS OF HIV-GP120 AND
ANTIRETROVIRAL - ASSOCIATED PAINFUL
PERIPHERAL NEUROPATHY

VICTORIA CJ WALLACE*, STEPHEN B MCMAHON,
ANDREW SC RICE
PAIN RESEARCH GROUP, DEPARTMENT OF ACADEMIC
ANAESTHETICS, IMPERIAL COLLEGE,
CHELSEA AND WESTMINSTER HOSPITAL, LONDON, UK

Aims

To characterise behavioural and mechanistic changes following
perineural administration of the HIV coat protein, gp120,
and/or systemic administration of the antiretroviral, Zalcitabine
(ddQ) in the rat.

Methods

In male Wistar rats, one of three interventions was performed:

B 3) 250ug of recombinant gp120 administered perineurally
to one sciatic nerve via an oxycellulose wrap

B b)ddC, (50mg/ kg ip) administered 3 times per week for
3 weeks or

B () a combination of a & b.

Changes in hind limb withdrawal threshold in response to
mechanical, heat and cooling stimuli were measured. The L4/L5
dorsal root ganglia (DRG), lumbar spinal cord and sciatic nerve
from treatment group a) were analysed immunohistochemically.

Results
A persistent hypersensitivity to mechanical, but not thermal or
cooling, stimuli developed in

B a) gp120 treated rats (by day 14; treated: 6.33+£2.4g vs
sham: 42.3+5.69),

B b) ddC treated rats (by day 21;treated; 8.44+1.1g vs
sham; 49.9+7.6g) and

B () gp120+ddC treated rats (by day 13; treated;1.22+ 0.22g
vs sham 42.3+6.8q).
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14 days following gp120 administration, microglial activation,
determined by OX-42 immunohistochemistry, was seen in the
ipsilateral dorsal horn and phenotypic changes, including the
expression of ATF3, galanin and NPY, were seen in

approximately 30% of ipsilateral L4/L5 DRG neurons.

Conclusions / Implications

Perineurally applied gp120 and / or the systemic administration
of the antiretroviral, ddC, leads to the development of a hind
paw withdrawal hypersensitivity to mechanical stimuli. This
pain-like behaviour corresponds with spinal cord changes and
sensory neuron phenotypic changes that have been observed
in other models of neuropathic pain. This suggests that these
rodent models can be used for the further investigation of
mechanisms underlying HIV-associated painful peripheral
neuropathy with a view to elucidating novel therapeutic targets.

Supported by the Wellcome Trust (London Pain Consortium).

2. AN EXPERIMENTAL MODEL
TO INVESTIGATE THE VALIDITY OF
A NOVEL CLINICAL TEST
FOR CARPAL TUNNEL SYNDROME

COPPIETERS MW* ALSHAMI AM, HODGES PW
THE UNIVERSITY OF QUEENSLAND,
SCHOOL OF HEALTH AND REHABILITATION SCIENCES,
ST LUCIA, QUEENSLAND, AUSTRALIA

Aims

Despite the high prevalence, there are still no universally
accepted criteria to diagnose carpal tunnel syndrome (CTS).
The neurodynamic test for the median nerve is a novel test in
the diagnosis of CTS and challenges the median nerve at the
carpal tunnel by combined movements of the wrist, elbow
and shoulder. While the inclusion of joints proximal to the
wrist may increase the sensitivity of the test, this may be at
the expense of the test's specificity. Therefore, this study
investigated whether the neurodynamic test for the median
nerve did not further increase pain when symptoms in the
hand did not originate from median nerve compression.
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Methods

Hypertonic saline was infused into the thenar muscles of the
right hand in 20 asymptomatic volunteers to induce hand
symptoms. The participants were asked to rate the intensity
of the induced pain (VAS) and size of the painful area in 8

different arm positions, while maintaining the wrist in extension.

These positions correspond with different stages of the
neurodynamic test for the median nerve. As symptoms had a
non-neural origin, we hypothesised that the perception of
pain would not alter between arm positions with a variable
amount of nerve provocation.

Results

There was a tendency for a slightly higher pain perception in
positions where the nerve bedding was elongated. However,
from a clinical perspective, the differences were small (< 0.64
cm. on a VAS) and a one-way, repeated-measures ANOVA,
was not significant (F[7,133]<1.37, P>0.22).

Conclusions

Taking into consideration the limitations of an experimental
pain model, the results provide indirect support for the use of
the neurodynamic test for the median nerve to differentially
diagnose CTS from other local wrist pathologies. Further
research is mandatory to investigate whether this novel test is
more useful than tests currently used for CTS.

3. EVALUATION OF IMAGE ANALYSIS
METHODS FOR DETECTING THE SPINAL GLIAL
RESPONSE TO PERIPHERAL NERVE INJURY,
AS REVEALED BY IMMUNOHISTOCHEMISTRY

J. BLACKBEARD*, A.S.C. RICE, M. FIELD
IMPERIAL COLLEGE LONDON,
CHELSEA & WESTMINSTER HOSPITAL, LONDON, UK

Aim of Investigation

Recent evidence suggests that spinal glia play a crucial role in
the hypersensitivity which may develop following peripheral
nerve injury. We have evaluated 4 techniques for assessing
glial activation and quantifying glial responses in spinal cord
utilising immunohistochemistry.
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Methods

Lumbar spinal cord was harvested from perfused-fixed rats
which had undergone: L5 spinal nerve transection (SNT), sham
surgery or L5 SNT combined with a pharmacological intervention
(eg minocycline or Win 55,212-2). Cryostat sections (15 m)
were immunostained with anti-OX-42 (microglia) and anti-GFAP
(astrocytes) and visualised with fluorescent secondary antibodies.
Sections were imaged by fluorescence microscopy, then
randomised and quantified by a single blinded observer.

The following methods were compared:

B 3). A categorical scale

B b). Greyscale intensity measured in standardised rectangles
B (). Greyscale histogram (AUC) along a standardised
single line drawn across the dorsal spinal cord

B d). Astandardised grid measuring the percentage of
horizontal and vertical axes crossed by labelled cells

Results

All four methods investigated in this study detected overall
differences in glial immunoreactivity in tissue from L5 SNT
compared to sham operated animals but the sensitivity of
each of the quantification methods differed. The categorical
scale correlated well with the quantification methods in
reflecting differences in glial activation induced by nerve injury.

Conclusions

Immunohistochemical quantification methods differ in their
sensitivity to detect the responses of spinal glia to peripheral
nerve injury. The aptitude of the method chosen to analyse
immunohistochemical data is crucial if subtle changes (due to
eg pharmacological intervention) are to be detected.
Incorporating the categorical scale as measure of glial activation
concurrently with a quantification method is further validated
as applicable in immunohistochemical analysis.
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4. PHARMACOLOGICAL CHARACTERISATION
OF A PLACE ESCAPE /AVOIDANCE PARADIGM
(PEAP) IN RATS WITH NEUROPATHIC PAIN

LOUISE HENRIETTE PEDERSEN*,
GORDON BLACKBURN-MUNRO
NEUROSEARCH A /S, BALLERUP, DENMARK

Aims

Classical pain tests performed in animals require the
experimenter to evoke a reflex nociceptive response. This
measure may exclusively reflect sensory processing of
nociceptive transmission. PEAP may possibly be used in rats
with chronic pain to selectively assess drug effects on affective
pain processing (1). We have investigated the effect of
morphine, gabapentin, duloxetine (dual-reuptake inhibitor)
and THIP (GABA-A agonist) in neuropathic rats using the PEAP
and compared the results with those obtained using evoked
nociceptive responses.

Methods

Adult male Sprague - Dawley CCl rats (2) with established
mechanical allodynia were used. With the PEAP method rats
were stimulated with a 69 g von Frey filament every 15 s for
30 min. The injured paw was stimulated if the rat was in the
dark area, and the non-injured paw if the rat was in the light
area. Escape / avoidance behavior was defined as a shift from
the dark area of the chamber to the light area. Mechanical
allodynia was determined prior to and after PEAP testing.

Results

Morphine (3 and 6 mg / kg, sc) and gabapentin (50 and 100
mg / kg, ip) reduced the % time spent in the light area of the
chamber compared to controls [F(10,90) = 3,542, P = 0,001,
F(10,75) = 5,419, P = 0,001, respectively]. Duloxetine (10 and
30 mg/kg, ip) also reduced the time spent in the light
[F(10,90) = 3,481, P = 0,001], although the 30 mg/kg dose
was sedative and prevented sufficient exploration. THIP (1 and
3 mg/kg, ip) showed no effect at either dose tested.
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Mechanical allodynia was reduced compared to controls with
morphine and gabapentin [F(2,18) = 13,234, P = 0,001;
F(2,15) = 33,271, P = 0,01, respectively]. Duloxetine and THIP
showed no effects on mechanical allodynia at the doses tested.

Conclusions

The PEAP method may enable discrimination between selected
drug classes on distinct components of sensory and affective
pain processing in rats with neuropathic pain.

5. RELEASE OF INTERLEUKIN 1BETA
FROM THE RAT ISOLATED DORSAL HORN

ANNA K. CLARK*, SOPHIE PEZET,

STEPHEN B MCMAHON, MARZIA MALCANGIO
NEURORESTORATION GROUP, WOLFSON CENTRE
FOR AGE RELATED DISEASES, KINGS COLLEGE, LONDON,
HODGKIN BUILDING, GUYS CAMPUS, LONDON, UK

We evaluated whether activation of microglial cells in the
dorsal horn released quantifiable levels of the proinflammatory
cytokine Interleukin1_ (IL1_). We used an in vitro rat dorsal
horn with dorsal root attached preparation to electrically
stimulate (ES) the dorsal roots and chemically stimulate
microglial cells by lipopolysaccharide (LPS). We then examined
the occurrence of microglial activation in the dorsal horn using
immunohistochemistry (IHC). Lumbar spinal cord from male
Wistar rats were excised, longitudinally hemisected and dorsal
slices with dorsal roots attached mounted in chambers and
continuously superfused with oxygenated Krebs. Before and
after stimulation three fractions were collected to assess basal
and recovery IL1_ levels respectively. ES of the dorsal roots
(20V, 10Hz, 0.5ms) or chemical stimulation of microglia
(10_g/ml LPS) were applied for 8 min and superfusates
assayed for IL1_ content by ELISA. LPS stimulation of IL1_
release was also examined in the presence of 300nM
Tetrodotoxin (TTX) or the glial inhibitor Fluorocitrate (100_M).
At the end of these experiments slices were prepared for IHC.
Following either ES of dorsal roots or LPS application IL1_
levels in dorsal horn superfusates were significantly increased
by 535%+117 (n=5) and 574%=141 (n=5) above basal levels
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(4.49+1.42 pg/8ml fraction, n=10) respectively. Phospho-p38,
a marker for activated microglia, was significantly increased by
281%+12 following LPS application to dorsal horn slices.
Fluorocitrate, but not TTX, significantly attenuated both IL1_
release and p38 phosphorylation following LPS activation of
microglia. IL1_ can be readily released in the dorsal horn
following ES of the dorsal roots at C-fibre strength and
activation of microglia by LPS. We suggest the main source for
extracellular IL1_ is microglia activated by neurotransmitter release
from sensory neurons, and that this IL1_ may play a role in
central plasticity following peripheral nerve injury. Supported
by BBSRC and Novartis Institutes for Biomedical Research.

6. RELEASE OF ACETYLCHOLINE
IN HUMAN SKIN AS MEASURED BY
DERMAL MICRODIALYSIS

T SCHLERETH*, KH KILBINGER, K AN HAACK,
CJ KIRKPATRICK, | WESSLER, F BIRKLEIN
DEPARTMENT OF NEUROLOGY
JOHANNES-GUTENBERG-UNIVERSITY, MAINZ, GERMANY

Aims

Acetylcholine (ACh) is released from epithelial cells into the
extracellular space via organic cation transporters (OCT;
subtype 1 and 3). The present experiments had two objectives:

W Firstly to examine, whether acetylcholine can be measured
via microdialysis in human skin;

m  secondly, whether drugs interfere with the release of
acetylcholine und thereby to determine the origin of ACh.

Methods

The experiments started after obtaining the approval of the
ethics committee and informed consent according to the
declaration of Helsinki. Two microdialysis membranes (cutoff
3000 kDa) were inserted intradermally on the lower leg.
Perfusion medium was physiological saline, which was collected
in 20 min periods (200 pl/20 min). ACh was measured by
HPLC with bioreactors and electrical detection.

Results

Without neostigmine some basal ACh release could be detected
(60 + 40 pmol /120 min; n=5). In the presence of 1 uM
neostigmine ACh content increased to 252 + 86 (n=25).

The presence of ACh was proved by using an
acetylcholine-esterase packed analytical column, which
completely removed the ACh-peak. ACh release gradually
increased over time and showed some variation. To prove a
contribution of neuronal ACh, experiments with botulinum
toxine known to block the neuronal ACh release were
performed. Volunteers were treated with 100 MU of botulinum
toxin. As a positive control two weeks later sweating was
blocked, but the release of ACh from the treated area showed
some increase compared to the untreated area which was 30
cm apart (48 + 23 vs. 146 + 100 pmol/120min; n=4). Quinine
(100 pM), an inhibitor OCTs, tended to reduce ACh release
(166 £ 82 vs. 110 = 46 pmol /120min; n=13).

Conclusion

The present experiments show for the first time in vivo release
of ACh from human skin collected via microdialysis. The origin
of ACh is non-neuronal rather than neuronal.

7. MECHANISMS OF GABAPENTIN ACTION
IN NEUROPATHIC RATS
RACHEL A INGRAM*, MARTYN G JONES,
MARZIA MALCANGIO, STEPHEN B MCMAHON
NEURORESTORATION, WOLFSON CARD, HODGKIN BUILDING,
GUY'S CAMPUS, KING'S COLLEGE LONDON, LONDON, UK

Aims

Gabapentin (GBP) shows efficacy in animal models of
neuropathic pain and is licensed for use in the human condition.
The mechanisms involved are unclear but data showing an
affinity for the _2_1 calcium channel subunit suggests a possible
site of action on primary afferent neurones. We investigated
the mode of action of GBP using electrophysiological and
molecular examination of primary sensory fibres following
peripheral nerve injury.
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Methods

Fine strands were teased from the L5 and L4 dorsal roots of
anaesthetised rats 3-4 days after L5 spinal nerve ligation
(SNL). Extracellular recordings of spontaneously active single A
fibre units (n>10 per group) were made using silver wire hook
electrodes and the effect of GBP on the rate of ectopic firing
was determined. In other experiments the effect of GBP on
substance P (SP) release from lesioned Ab-fibres was
determined. Rat spinal cord slices with dorsal roots L4 and 5
attached were prepared 2 weeks after L3-L5 SNL. The ipsilateral
roots were electrically stimulated at either low- (5V, 0.1ms) or
high- (20V, 0.5ms) intensity, spinal cord superfusates were
collected and SP content determined by radioimmunoassay.

Results

No significant change in the firing frequency of spontaneously
active units was seen following administration of GBP
(25-100mg / kg i.v.) compared to vehicle controls. Lamotrigine
(10-30mg / kg i.v), used as a positive control, led to a 60%
decrease in the firing frequency of units from both dorsal
roots. Following SNL significant amounts of SP were released
from the spinal cord after activation of Ab-fibres (197+26%
over basal). Application of GBP (10mM) during stimulation
inhibited this aberrant release of SP from large myelinated
fibres to 125+12% of basal levels.

Conclusions

These data provide evidence that GBP is able to inhibit abnor-
mal release of neuropeptides from injured large primary affer-
ent terminals following peripheral nerve injury, possibly by
binding to the _2_1 calcium channel subunit.
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8. SPONTANEOUS AND PROVOKED PAIN
IN PERIPHERAL NEUROPATHY
ALTER DIFFERENTIALLY EXPERIMENTAL
AND PATHOLOGICAL PAIN COMPONENTS

BIRGITTA TUVESON*, ANN-SOFIE LEFFLER, PER HANSSON
SECTION OF CLINICAL PAIN RESEARCH
DEPARTMENT OF SURGICAL SCIENCE
KAROLINSKA INSTITUTE, STOCKHOLM, SWEDEN

Aims
B 1. To study the influence of spontaneous ongoing neuropathic
pain on pain sensitivity in a remote pain-free area.

W 2. To study the influence of heterotopic noxious

conditioning stimulation (HNCS) on spontaneous ongoing
neuropathic pain, brush-evoked allodynia and pain

sensitivity in a remote pain-free area.

Methods

Fifteen patients with peripheral neuropathy and dynamic
mechanical allodynia as well as healthy controls participated.
The influence of spontaneous ongoing neuropathic pain on
pain thresholds to pressure and heat as well as the sensitivity
to suprathreshold pressure- and heat pain was studied in a
remote pain-free area. In addition, we assessed the influence
of ischemia-induced HNCS on the intensity of spontaneous
ongoing neuropathic pain, brush-evoked allodynia and the
aforementioned pain sensitivity in the remote area.
Brush-evoked pain was induced by a modified electronic von
Frey equipment (Somedic Sales AB, Sweden) and the total
pain intensity was recorded as the area under the curve using
a computerized visual analogue scale.

Results

At baseline, no significant differences in pain sensitivity were
found between patients and controls in the remote pain-free
area. During HNCS the patients rated the spontaneous ongoing
neuropathic pain intensity significantly lower (p< 0.02), but
with no influence on the intensity of brush-evoked allodynia.
In the pain-free area in both groups HNCS resulted in
increased pressure pain threshold (p< 0.005). Suprathreshold
pressure pain sensitivity was unaltered in patients and controls
alike. In controls only, a significant higher heat pain threshold
was found during HNCS (p< 0.009).
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Conclusions

B 1. Noinfluence from spontaneous ongoing neuropathic
pain was found on pain sensitivity in a remote pain-free area.

B 2. During HNCS the spontaneous ongoing neuropathic
pain was reduced. In patients HNCS failed to alter
brush-evoked allodynia and the heat pain threshold.
Pressure pain was modified similarly in both groups.

9. MICROGLIA-DERIVED BDNF IN THE SPINAL
CORD MEDIATES THE SHIFT IN NEURONAL
ANION GRADIENT THAT UNDERLIES
NERVE-INJURY-INDUCED PAIN BEHAVIOURS

BEGGS SIMON*, COULL JEFFREY AM,
BOUDREAU DOMINIC, BOIVIN DOMINICK,
SALTER MICHAEL W, DE KONINCK YVES
BRAIN AND BEHAVIOUR, THE HOSPITAL FOR SICK CHILDREN
TORONTO, ONTARIO, CANADA

Aims

Neuropathic pain occurring following peripheral nerve injury
depends upon hyperexcitability of neurons in the dorsal horn
of the spinal cord mediated by a depolarizing shift in the
anion equilibrium potential (Eanion) of lamina | neurons.
Recent results have shown that tactile allodynia, a highly
debilitating symptom of nerve injury-induced pain, is a
consequence of stimulation of spinal microglia by ATP.
Microglia-neuron signalling is therefore an essential link in
neuropathic pain transmission and we hypothesized that
microglia may affect Eanion in LI neurons.

Methods

Microglia, with or without ATP-stimulation, were administered
to naive rats intrathecally and paw withdrawal thresholds
measured by von Frey hair stimulation. Perforated-patch and
whole-cells recordings were subsequently made from lamina |
neurons in acute spinal cord preparations made from these
animals. The effects of BDNF were investigated by intrathecal
administration to naive animals and by bath application to
spinal cord slices in vitro. To test whether BDNF acts as an
endogenous mediator of peripheral nerve injury induced tactile
allodynia and Eanion shift we applied a function-blocking trkB
antibody to interrupt BDNF signaling. To determine whether

microglia were the source of BDNF, these cells were transfected
with SiRNA against BDNF prior to ATP-stimulation.

Results

Intrathecal administration of ATP-stimulated microglia induced
tactile allodynia and a depolarizing shift in Eanion in naive
rats, sufficient to invert the polarity of GABA-activated currents.
GABA-evoked responses in Lamina | neurons were also shown
to be depolarizing during BDNF application. Blocking BDNF-trkB
signalling reversed both allodynia and the shift in anion gradient
following nerve injury and also prevented the shift in anion
gradient produced by ATP-stimulated microglia. Intrathecal
administration of the treated microglia prevented the development
of tactile allodynia and the shift in anion gradient in LI neurons.

Conclusions

These results demonstrate that ATP-stimulated microglia signal
to LI neurons causing collapse of their transmembrane anion
gradient and that the microglia-neuron signaling molecule is
BNDF. Blocking this microglia-neuron signaling pathway
represents a new therapeutic strategy for treating nerve
injury-induced pain hypersensitivity.

Acknowledgements
Supported by Neuroscience Canada and CIHR.
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10. CO-ADMINISTRATION OF GABAPENTIN
AND VENLAFAXINE IN THE SPARED NERVE
INJURY MODEL OF NEUROPATHIC PAIN

TINE BROL@S, FREDERIK RODE*,
DORTHE G. JENSEN, OLE J. BIERRUM
DEPARTMENT OF PHARMACOLOGY,
THE DANISH UNIVERSITY OF PHARMACEUTICAL SCIENCES,
COPENHAGEN, DENMARK

Aims

To evaluate the effect of combined systemic administration of
gabapentin (GP) and venlafaxine (VF) on neuropathic pain in
form of mechanical allodynia and hyperalgesia.

Methods

The pain-related behaviours were induced in the ipsilateral
hindpaw of the rats, using the spared nerve injury model.
Behavioural tests for mechanical allodynia and hyperalgesia
were performed by von Frey hair and pinprick stimulation,
respectively. For urine collection the rats were placed in
metabolism cages.

Results

Animals received s.c. doses of GP (50 and 100 mg/kg) and VF
(10 and 50 mg / kg) alone or in combination. GP attenuated
allodynia and hyperalgesia in a dose-dependent manner. VF
failed to show anti-allodynic effects, but had an overall effect
on hyperalgesia, P<0.05 (not significant at any individual
time-points). Co-administration of GP and VF showed a faster
onset of effect as well as a prolonged effect on hyperalgesia
compared to gabapentin alone. Surprisingly, the combinations
with the highest dose of VF diminished the effect on allodynia
compared to GP alone. During the course of the study it was
observed that the rats receiving the highest dose of VF urinated
excessively. This was confirmed in a separate experiment
where venlafaxine dose-dependently increased urine output (2
ml/ 2 hours for VF 50 mg/kg). Similarly we found that GPs
effect on allodynia is lowered when the rats have access to
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water during the testing procedure.

Conclusions / Implications

The findings suggest an additive effect of gabapentin and
venlafaxine on hyperalgesia. On the basis of the allodynia
experiment we hypothesized that VF through an increased
diuresis augment the excretion of gabapentin. This will be
subject for further investigation.

11. THREE STRAINS OF SPARED
NERVE INJURY OPERATED RATS SHOW
DIFFERENCES IN PHARMACOLOGICAL RESPONSE

DORTHE G. JENSEN*, FREDERIK RODE, TINE BROLOES,
MADS M. THOMSEN, OLE J. BJERRUM
DEPARTMENT OF PHARMACOLOGY,

THE DANISH UNIVERSITY OF PHARMACEUTICAL SCIENCES
COPENHAGEN, DENMARK

Aim

It has been shown that rat strains develop neuropathic pain
behaviour to various extents'. The aim of our study was to
evaluate the impact the rat strain have on resulting
pharmacological response in the Spared Nerve Injury (SNI)
model of neuropathic pain.

Methods

Inbred Lewis (Lew) and Brown Norwegian (BN) and outbred
Sprague Dawley (SPRD) rats underwent SNI. After the operation
tests were performed for mechanical allodynia (von Frey filaments)
and mechanical hyperalgesia (Pin prick test). Allodynia and
hyperalgesia were evaluated under the influence of three
drugs: Morphine, gabapentin and gaboxadol.

Results

All rats developed the neuropathic symptoms tested. Though
a smaller neuropathic response was seen for BN. Morphine

(3 and 6 mg/kg s.c.) had significant and comparable analgesic
effect in all three rat strains against both neuropathic symptoms.
Gabapentin (50 and 100 mg/kg s.c.) showed a clear anti
hyperalgesic response in BN, contrary to results found in SPRD 2.
Gabapentin was expected to reverse allodynia, and this was
found to be the case for all three rat strains. It has been
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shown that GABAa agonists, incl. gaboxadol, has analgesic
actions in SNI SPRD rats (6 and 15 mg/kg s.c.)®. When
gaboxadol was tested in Lew, dosages as high as 60 mg/kg
were needed to observe comparable anti-allodynic effects. BN
responded to gaboxadol 15 mg/kg s.c. with a shorter duration
(time period for significant action p<0.05) but larger effect on
allodynic symptoms (AUC of threshold compared p<0.05).

Conclusions

These experiments show that neuropathic symptoms and
pharmacological profile varies with the choice of rat strain.
This shoud be taken into consideration when a drug proves
ineffective in the animal model chosen, since the ineffectiveness
could be ascribed to the strain used. Also when comparing
results from different rat studies the strain difference is
important to have in mind.

12. DEVELOPMENT AND VALIDATION
OF A NEW PATIENT-COMPLETED NEUROPATHIC
PAIN SCREENING TOOL FOR USE IN
THE PRIMARY CARE SETTING

R. PORTENOQY, C. CLEELAND, M. BACKONJA,
R. MOSKOWITZ, B. PARSONS, L. MCLEOD, T. GRIESING
To be presented by C. WOHLBERG
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

To develop and validate a patient-completed screening tool
(ST) capable of differentiating between nociceptive and
neuropathic pain (NeP) in primary care settings.

Methods

The ST was developed using data from a multi-center study of
patients (pts) visiting general practitioners (development study)
and then validated against data from a 2nd group of
chronic-pain pts (validation study). In the development study,
pts with non-headache, chronic-pain completed an 89-item
chronic-pain questionnaire and were then referred to pain
specialists for diagnosis (benchmark). Factor and univariate
regression analyses combined with input from a panel of
experts were used to derive the set of questions comprising
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the ST from the 89 potential items. The tool's sensitivity and
specificity were assessed first against data from the development
study and then against data from the validation study.

Results

In the development study, 586 pts completed the chronic-pain
questionnaire and underwent the specialists' evaluation. The
expert panel identified 85, 98, and 403 pts as having neuropathic,
mixed, and nociceptive pain. Six items of the 89 potential
items were chosen to form the ST (scores: -1 to 5). In the
development study, the ST identified nearly 70% of NeP pts as
being "likely" or "very likely" to have pain with a neuropathic
component, whereas only 25% of nociceptive pts were similarly
classified. In the validation study, the tool's sensitivity, specificity,
and concordance were investigated against 308 pts enrolled
at ~20 pain-specialist offices. Experts reviewing this cohort
identified 105, 99, and 104 pts as having neuropathic,
nociceptive, and mixed pain. The tool exhibited a 0.69
concordance index-consistent with the results obtained in the
development study.

Conclusions / Implications

We developed and validated a promising instrument that can
aid primary care professionals in estimating the likelihood that
a chronic-pain patient may be experiencing NeP.

Study funded by Pfizer.
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13. EFFICACY, SAFETY, AND TOLERABILITY
OF PREGABALIN TREATMENT FOR NEUROPATHIC
PAIN: FINDINGS FROM THE ANALYSIS OF 10
RANDOMIZED CLINICAL TRIALS

U SHARMA, J YOUNG, L LAMOREAUX, B EMIR,
A FUKUI*, TK MURPHY, J SIFFERT
PFIZER GLOBAL RESEARCH & DEVELOPMENT
ANN ARBOR, MICHIGAN, USA

Aims

Pregabalin (PGB) is an _2-_ ligand with analgesic, anticonvulsant,
and anxiolytic properties. In clinical trials, PGB's analgesic effect
has been found to be effective for the treatment of neuropathic
pain (NeP) associated with diabetic peripheral neuropathy (DPN),
postherpetic neuralgia (PHN), and spinal cord injury. Using data
from a large patient cohort formed by combining 10 clinical
trials, we investigated PGB's overall analgesic effect as treatment
for NeP associated with DPN and PHN.

Methods

PGB's ability to reduce the NeP experienced by patients (pts)
with DPN or PHN was assessed using findings from 10
double-blind, placebo-controlled clinical trials involving 2207
pts (796 received placebo (PBO); 406, 457, and 548 received
PGB 150, 300, and 600mg/day). The primary efficacy measure
was study-end mean pain score derived from patient-recorded
daily-pain diaries (11-point scale; 0 = no pain; 10 = worst
possible pain). Treatment efficacy was also assessed by
measuring the proportion of pts who experienced pain
reductions = 30% and = 50% by study-end.

Results

PGB-treated pts consistently reported significantly greater pain
reductions than those on PBO. On average, pts receiving PGB

150, 300, and 600mg/day reported pain score reductions of -

1.8,-2.2, and -2.6 vs -1.2 by PBO pts (P<0.0001). Pain reductions
were positively correlated with dose. Forty, 51%, and 62% of

pts on PGB 150, 300, and 600mg/day, reported pain reductions
> 30% while only 30% of PBO pts reported comparable
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reductions. Similarly, 26%, 34%, and 47% of PGB pts reported
reductions = 50% vs only 18% of PBO pts. Treatment-emergent
adverse events (AEs) were generally mild/moderate (dizziness
and somnolence were the most common). AEs led to withdrawals
in 11% of PGB pts and 4% of PBO pts demonstrating that
PGB is well tolerated.

Conclusions / Implications:

Treatment with PGB yielded significant pain reductions, with
as many as 62% of pts reporting clinically meaningful
responses (= 30%). Study funded by Pfizer.

14. THE NEUROPATHIC PAIN MEDICATION,
PREGABALIN, EFFICACIOUSLY TREATS
GENERALIZED ANXIETY DISORDER (GAD)

J SIFFERT, RB LYDIARD, N SIMON, A PANDE,
G ZORNBERG, E. WHALEN, G. FARFEL
To be presented by C. WOHLBERG
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Anxiety disorders are 4 times more common among persons
who experience chronic pain than among those who do not.
In primary care settings, patients diagnosed with GAD typically
first present with somatic symptoms, including pain.

Pregabalin (PGB) is approved for the treatment of peripheral
neuropathic pain syndromes, and it has shown safety and
efficacy as treatment of fibromyalgia syndrome and central
neuropathic pain associated with spinal cord injury. The analysis
reported here evaluates the efficacy of PGB for treating the
physical-somatic, as well as psychic, symptoms of GAD.

Methods

Data from 6 placebo-controlled trials of PGB in GAD (4-6
weeks in duration) were combined to analyze 3 PGB treatment
groups (low-dose =150mg/day; mid-dose= 200-450mg/day;
or high-dose = 600 mg/day) compared with placebo (PBO;
total n = 484). Responders to treatment were defined as
those patients who experienced = 30% improvement on the
7-item Hamilton Anxiety Rating Scale (HAM-A) somatic and
psychic factor scores persisting at all visits or all except one.
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Results

At LOCF-endpoint and as early as week 1, significantly more
GAD patients treated with PGB than with PBO responded to
treatment as assessed on the HAM-A somatic and psychic
factor scores (p < 0.05). 54.2%, 60.5%, and 60.5% of
patients receiving low, mid, and high PGB doses respectively
experienced = 30% improvement (responders) on the HAM-A
somatic factor score while only 41.9% of patients on PBO
reported similar improvement (P < 0.03). The median duration
of somnolence and dizziness was 9 and 16 days on PGB versus
8 and 10 days on PBO.

Conclusion | Implications:

Findings from this investigation indicate that PGB consistently
exhibits a favorable safety profile and a rapid onset of efficacy
in relieving physical-somatic and psychic symptoms of GAD
across the dosing range. The most common AEs associated
with treatment were transient in most patients, while PGB's
anxiolytic effect persisted. Study funded by Pfizer.

15. THE PHARMACOKINETIC PROPERTIES
OF PREGABALIN AND GABAPENTIN:
DIFFERENCES AND SIMILARITIES

D. WESCHE, H. BOCKBRADER
To be presented by TK MURPHY
PFIZER GLOBAL RESEARCH & DEVELOPMENT
ANN ARBOR, MICHIGAN, UNITED STATES

Aims

To compare the pharmacokinetic (PK) properties of pregabalin
(PGB) and gabapentin (GBP) in order to identify differences and
similarities. PGB and GBP are both members of a compound
class characterized by high affinity binding to the _2-_ protein
in the CNS. Despite this similarity, PGB and GBP have been
found to exhibit different analgesic, anxiolytic, and
anticonvulsant properties.

Methods

The similarities and differences between the PK properties of

PGB and GBP were assessed using pharmacology studies that
measured absorption, bioavailability, metabolism, and drug-drug
interaction properties.
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Results

Significant PK differences between PGB and GBP were found.
PGB is absorbed rapidly (peak concentrations < 1hr) yielding
plasma concentrations that increase linearly with increasing
dose. In contrast, GBP is absorbed slowly (peak concentrations
~3-4hr) yielding plasma concentrations that do not increase
proportionally with dose. Based on plasma concentrations,
PGB is ~2.5 times more potent than GBP.

Significant differences in bioavailability were also encountered.
PGB bioavailability is = 90% irrespective of clinical dose
whereas GBP bioavailability drops from 60% to 33% as dose
increases from 900 to 3600mg/day. PGB and GBP can be
given without regard to food intake since the amount
absorbed is unaffected by food. Apparent volumes of
distribution for PGB and GBP are 0.5 and 0.8L/kg respectively.
Neither PGB nor GBP are metabolized, inhibit the enzymes
responsible for the metabolism of other drugs, nor bind to

plasma proteins. Both drugs are eliminated renally (t1/2 ~6hr).

16. DIURETICS, ORAL HYPOGLYCEMIC
AGENTS, AND INSULIN DO NOT ALTER
PREGABALIN PHARMACOKINETICS

N JANICZEK-DOLPHIN, BW CORRIGAN, HN BOCKBRADER
To be presented by TK MURPHY
PFIZER GLOBAL RESEARCH AND DEVELOPMENT,
ANN ARBOR, MICHIGAN, USA

Aims

To assess the effect of concomitant diuretics, oral hypoglycemic
agents, and insulin on the pharmacokinetics (PK) of pregabalin
(PGB)-a GABA analog that does not interact with GABA
receptors, but is a potent ligand for the _2-_ subunit of
voltage-gated calcium channels. Patients taking PGB may be
concurrently taking diuretics, oral hypoglycemic agents,
and/or insulin. The impact of these medications on PGB oral
clearance was assessed using a population PK analysis. PK
drug interactions were not anticipated since PGB is excreted

almost completely unchanged in urine.
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Methods

A population PK model for PGB was previously validated in
healthy subjects and in patients with epilepsy or

chronic pain. Using this model, a post-hoc population PK
analysis was conducted to assess the impact of various
diuretics, oral hypoglycemic agents, and/or insulin on PGB oral
clearance (CL/F). The dataset used in this analysis included
plasma PGB data from a total of 1097 subjects in 4 studies in
healthy volunteers, 1 study in renal impairment patients, and
9 studies in patients with chronic pain. Concomitant medications
of interest (number of subjects receiving both PGB and
co-medication) were: metformin (132), glibenclamide (87),
glipizide (60), glimepiride (22), furosemide (77),
hydrochlorothiazide (48), hydrochlorothiazide-triamterene (31),
and insulin (123).

Results

All of the concomitant medications had no statistically significant
impact on PGB CL /F. Estimates of the change in PGB CL/F
with individual co-medications ranged from -13% to +12%
which are considered not clinically important. The 90%
confidence intervals for each concomitant medication were
within 80% to 125% of the reference value for CL/F further
supporting a lack of interaction with PGB.

Conclusions / Implications

Based on pharmacokinetics, no adjustment in pregabalin
therapy is necessary when co-administered with insulin,
metformin, glibenclamide, glipizide, glimepiride, furosemide,
hydrochlorothiazide, or hydrochlorothiazide-triamterene.
Study funded by Pfizer.
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17. PREGABALIN REDUCES PAIN-INDUCED
ANXIETY-LIKE BEHAVIOUR: FINDINGS FROM A
PRE-CLINICAL STUDY OF NEUROPATHIC PAIN

L CORRADINI, S BRAMWELL, JCJINKS, T PITCHER, MJ FIELD
To be presented by M SANT
PAIN THERAPEUTICS, PFIZER GLOBAL RESEARCH
& DEVELOPMENT, KENT, UK
Aims
Patients suffering neuropathic pain (NeP) associated with
diabetic peripheral neuropathy (DPN) or postherpetic neuralgia
(PHN) often report experiencing anxiety, depression, and sleep
disturbances that magnify the burden imposed by their pain.
Pregabalin (PGB)-an alpha-2-delta ligand with analgesic,
anticonvulsant, and anxiolytic properties-is a first-line treatment
for central and peripheral NeP capable of reducing pain as well as
some of its related functioning disturbances. PGB has also been
shown to block pre-clinical NeP symptoms such as allodynia
caused by chronic constriction injury (CCl) of the sciatic nerve in
rats. However, the broader impact of CCl on animal behaviour
remains poorly understood. In a search for more clinically relevant
pre-clinical endpoint measures we developed a protocol to assess
pain-induced "anxiety-like" behaviour in rats following CCl.

Methods

CCl of the sciatic nerve was performed on healthy rats.
Animals displaying CCl-induced allodynia symptoms were
introduced into an open field arena under ambient light
conditions encouraging exploratory behaviour. Using a video-
tracking system, the rats' overall behaviour before and after
treatment with PGB was recorded and analysed.

Results

Following CCl, rats developed a pain-dependent "anxiety-like
behaviour" despite the absence of general motor deficits.
When the rats were treated with PGB at doses known to
decrease CCl-induced allodynia, their "anxiety-like" behaviours
were reduced significantly. The observed reductions were dose
dependant. Anti-allodynic doses of tramadol and amitriptyline
had no effect on the "anxiety-like" behaviour. Anxiolytic doses
of diazepam were also inactive suggesting that the behaviour
is distinct from a general-anxiety type behaviour.

Conclusions / Implications

Findings from this pre-clinical study suggest that, in addition
to reducing NeP, pregabalin reduces pain-related "anxiety-like"
behaviours. Study funded by Pfizer.
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18. ANALGESIC EFFECTS OF ANTI-NGF AND
ANTI-TRKA ANTIBODIES ON
NEUROPATHIC PAIN IN MICE AND
RAPID FUNCTIONAL RECOVERY

SARA MARINELLI*, GABRIELE UGOLINI,
ANTONINO CATTANEO, FLAMINIA PAVONE
CNRINSTITUTE OF NEUROSCIENCE-PSYCHOBIOLOGY
& PSYCHOPHARMACOLOGY, ROME, ITALY

Aim

Neuropathic pain is a chronic condition caused by injury to the
nervous system. Present therapies are of modest efficacy,
being rather palliative than curative. Since nerve growth factor
(NGF) and its high affinity receptor TrkA play a significant role
in persistent pain conditions, we verified the efficacy of two
different function neutralising antibodies, the anti-NGF rat
monoclonal antibody alpha-D11 and the mouse monoclonal
anti-TrkA called MNAC13 in a mouse model of neuropathic
pain. These antibodies prevent the functional activation of the
NGF-TrkA pathway in complementary ways, since alpha-D11
blocks NGF, while MNAC13 blocks the TrkA receptor.

Methods: Chronic constriction of sciatic nerve (CCl) of the
right paw was used as neuropathic pain model in male mice
belonging to CD1 strain. Hyperalgesia was measured with
dynamic plantar aestesiometer test starting from the 3th day
after surgery. Two different experiments were carried out: a)
different groups of mice were ip injected with 50mg / mouse
of MNAC13 or alpha-D11, from day 3 to day 6, and tested
for 14 days b) other groups of mice were ip injected with
70mg/mouse of MNAC13, from day 3 to day 10, and tested
for 24 or 31 days.

Results

The results show analgesic effects induced by both antibodies,
which persist several days after the last administration;
MNAC13 treatment results more effective than alpha-D11.
Moreover it has been observed that MNAC13 acts for a pre-
cocious functional recovery of the paw ipsilateral to the lesion:
31 days after surgical injury, mice restore paw ability about
80%.
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Conclusions

The NGF-TrkA system contributes to the development of
behavioural hyperalgesia in neuropathic pain. Its functional
block, by means of the specific action of MNAC13, the only
anti-TrkA antibody with function neutralising properties, can
prevent local sensory hypersensivity and is likely to block
nociceptive fibers from collateral sprouting caused by CCl.

19. THE IMPACT OF PAIN SEVERITY
AND PAIN INTERFERENCE ON PATIENTS WITH
PERIPHERAL NEUROPATHIC PAIN
IN CLINICAL PRACTICE

STOJAN ZAVISIC*, ROLF KARLSTEN, JARKKO KALLIOMAKI,
GORAN ISACSSON, GUNNAR BROBERT
ASTRAZENECA R & D, SODERTALJE, SWEDEN

Aim

To describe the burden of peripheral neuropathic pain (PNP)
on patient reported functioning as measured by the Brief Pain
Inventory-Short Form (BPI-SF).

Methods

The BPI-SF was included as part of a cross-sectional study,
administered by Adelphi Group to 3668 neuropathic pain
patients in five countries. Four different PNP populations were
studied separately: painful diabetic neuropathy (PDN);
postherpetic neuralgia (PHN); posttraumatic/postsurgical
neuralgia (PTN); and spinal radicular pain (RAD). Pain Severity
was measured as the mean score (range 0-10) of worst, least,
average and current pain. Pain Interference (range 0-10 from
"no interference" to "interferes completely") was grouped by
activity (normal work, walk and general activity) and affect
(enjoyment of life, relations and mood).

Results

2476 patients with peripheral neuropathic pain were analysed.

725 had PDN, 212 had PHN, 369 had PTN and 657 had RAD.
Mean score for pain severity was 4.9+2.1 (from 4.4+2.1 for
DN to 5.5+2.1 for RAD), indicating moderate Pain Severity
across all pain populations. Mean score for Pain Interference
was for activity 4.7+2.8 (from 3.6+2.4 for PHN to 5.7+2.7 for
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RAD) and for affect 4.5+2.7 (from 4.0+2.5 for PHN to 5.3+2.7
for PTN). Both subscales of Pain Interference showed a clear
relationship with Pain Severity for all four patient populations,
eg Pain Interference increased with higher pain severity.

Conclusions

This study shows that patients are greatly disabled by PNP.
Mean scores for Pain Severity ranged from 4.4 for DN to 5.5
for RAD. The level of Pain Interference was similar for activity
and affect, but mean activity scores varied between the
studied populations. For activity interference, the difference
in mean scores between lowest interference, for PHN, and
highest, for RAD, was 2.1. Overall RAD and PTN populations
reported the highest burden of PNP.

20. COMPARISON OF U.S. AND EUROPEAN
TREATMENT PRACTICES IN DIFFERENT
NEUROPATHIC PAIN DISORDERS

KALLIOMAKI, J, ZAVISIC S, BROBERT G,
ISACSSON G*, KARLSTEN R
ASTRAZENECA R & D, SODERTALJE, SWEDEN

Aims

Only a few drugs have gained regulatory approval for
treatment of neuropathic pain. The aim was to study which
drugs that are used in clinical practice for treating different
neuropathic pain conditions, in USA and Europe.

Methods

A questionnaire was administered, by Adelphi Group
Products, as part of a large scale international cross-sectional
study of neuropathic pain patients in France, Germany, Italy,
UK and USA, in 2002-2003. No treatment interventions were
made as part of the study. In total, 521 physicians were
involved. Patients with diabetic neuropathy (DN, n = 968),
postherpetic neuralgia (PHN, n = 292), posttraumatic/ postsur-
gical neuralgia (PTN, n = 506); and spinal radicular pain (RAD,
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n = 876), were included. Using answers from part of the
questionnaire, the most prescribed pain drugs were analysed
with regard to country and diagnosis.

Results

Anticonvulsants, dominated by gabapentin, were the most
commonly prescribed class of drugs for neuropathic pain,
both in USA (gabapentin 45% of patients) and in European
countries (gabapentin 21-50%). Among antidepressants,
amitriptyline tended to be more prescribed in Europe
(amitriptyline 10-36% of patients) than in USA (amitriptyline
12%). Oxycodone was the preferred opioid in USA (17% of
patients vs 0-2% in Europe), while Tramadol was preferred in
Europe (7-13% of patients vs 3% in USA). The use of opioids
was higher in PTN and RAD than in the other types of
neuropathic pain.

Conclusions

Neuropathic pain, independent of its etiology, was commonly
treated with anticonvulsants and antidepressants in both USA
and in Europe. There were pronounced differences between
USA and Europe regarding the use of opioids. Strong opioids
were commonly prescribed for chronic neuropathic pain in
USA, while weak opioids were preferred in Europe. The use of
opioids was especially high in RAD and PTN.

21. PREVALENCE OF NEUROPATHIC PAIN
DISORDERS IN THE GENERAL POPULATION

BROBERT G.*, KALLIOMAKI J, KARLSTEN R, ZAVISIC S
ASTRAZENECA R & D, SODERTALJE, SWEDEN

Aims

To obtain estimates from literature on the prevalence of
clinically important neuropathic pain disorders in the general
population.

Methods

Publications on diabetic polyneuropathy (DN), postherpetic
neuralgia (PHN), posttraumatic/ postsurgical neuralgia (PTN)
and lumbar radicular pain (RAD) were reviewed with regard to
epidemiological data and diagnostic methods.




Expanding Vistas in Neuropathic Pain +

Results

The prevalence of DN with painful symptoms ranged 11-35%
(n=6 studies) in different diabetic populations (type I, Il, mixed;
mean duration diabetes ranging 3-18 years). Assuming a
prevalence of diabetes of approximately 5%, this would
suggest a prevalence of painful DN in the general population
of 0.5-1.75%. However, the criteria for what was considered
as painful differed considerably between the studies. One
study gave a prevalence estimate of PHN in an elderly population
(1.7%, median age 80). From these data, an estimate of
0.3% prevalence of PHN in the entire population was derived.
No data were found on the prevalence of PTN in a general
population. However, high rates of persistent pain, possibly
neuropathic, were reported after different types of surgery.
Among patients visiting pain clinics, trauma and surgery were
reported to be frequent causes of chronic pain. Data from a
recent database study are consistent with PTN being more
prevalent than painful DN. In a large population based study,
the prevalence of RAD was found to be 1.5-4.3%, depending
on how pain was defined. In other studies even higher
prevalence figures were found, possibly related to the selection
of subjects or the diagnostic criteria that were used.

Conclusions

There is limited information on the prevalence of neuropathic
pain in the general population and the available estimates
reflect highly variable degrees of pain severity. Still, current
data suggest that RAD is the most prevalent of the studied
conditions, followed by PTN, painful DN and PHN.
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22. PATIENT BURDEN AND TREATMENT
PATTERNS IN CERVICAL RADICULOPATHY:
RESULTS FROM A CROSS-SECTIONAL
SURVEY OF NEUROPATHIC PAIN

KL RYAN, P MARCHETTINI, E DUKES*
GLOBAL OUTCOMES RESEARCH DEPARTMENT,
PFIZER INC, NEW YORK, USA

Aims

Neuropathic pain (NeP) associated with cervical radiculopathy
affects millions of individuals, yet there is a lack of information
on the burden of illness associated with this condition. This
study characterized patient health burden regarding the
impact of pain on function, health and employment status
and outpatient medical resource utilization.

Methods

Eighty-one patients with NeP, associated with CR, were
identified in France, Germany, ltaly, the Netherlands, Spain,
and the United Kingdom. Patients were recruited through
general practitioners and non-pain specialists. Patients were
excluded if they had a history of serious medical conditions
that would compromise study participation.

Results

B 1.88% of patients reported at least moderate pain; 26%
reported severe pain. Mean (sd) Pain Severity Index was
5.2 (1.8).

W 2. Patients reported a moderate level of pain-related
interference with other health status domains; mean (sd)
of 4.7 (2.0), while 94% were receiving prescription
medication.

W 3. Prescriptions were predominantly for standard analgesics
(79%) in addition to anti-epileptics (i.e. carbamazepine,
gabapentin) (32%), and amitriptyline (42 %), at lower
than recommended doses.

B 4. 32% reported use of prescription medication for
concomitant anxiety, depression, or sleep disturbance.

B 5. 62% of patients reported disruption in employment. .

B 6. Increasing pain severity was significantly associated
with reduced health state valuation (P < 0.001) and
greater interference with function (P < 0.001).
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Conclusions / Implications

Neuropathic pain in cervical radiculopathy is associated with
substantial patient burden, resulting from interference with
daily functioning, especially in patients with suboptimal pain
control. Improved management strategies and physician
education may help reduce this burden. Study funded by Pfizer.

23. CLINICAL CHARACTERISTICS AND PAIN
MANAGEMENT IN PATIENTS WITH PAINFUL
DIABETIC NEUROPATHY (PDN):

A STUDY USING THE UK GENERAL PRACTICE
RESEARCH DATABASE (GPRD)

M.R GORE, A. SADOSKY*, D. ROWBOTHAM,
K. TAI, D. LESLIE
OUTCOMES RESEARCH DEPARTMENT,
PFIZER INC, NEW YORK, USA

Aims

Diabetic neuropathies, a family of nerve disorders caused by
diabetes mellitus affect nearly 45% of diabetes patients
during the course of their disease. Many patients with diabetic
neuropathy experience chronic pain. Our goal was to describe
the demographic and clinical characteristics of persons suffering
from painful diabetic neuropathy (PDN) and their use of pain
medications.

Methods

Using the GPRD, we identified 1,647 patients having >1
medical record with a diagnosis code for PDN between 1998
and 2001. Prevalence of clinical comorbidities and use of pain
medications was examined.

Results

Patients were 64.1+12.6 years old (57.9% male); over a third
(43.9%) had other chronic pain-related comorbidities (arthritis,
arthropathies, and musculoskeletal pain were the most common
[35.6%]); 43% had chronic non-pain related comorbidities,
hypertension (18.0%), coronary heart disease (10.6%) and

mood disorders (8.3%) were the most common. A majority
(89.9%) received >1 and nearly two third (64.7%) received >2
types of pain medications; NSAIDs were the most common
(60.3%). Approximately one third (37.9%) received tricyclic
antidepressants. Use of other medications with clinical evi-
dence demonstrating efficacy in PDN was <1 out of every 5
patients: opioids (16.2%); antiepileptics (18%); carbamazepine
(12.1%); and gabapentin (5.8%). Moreover, average daily
doses of select medications among patients who received
these medications were low: amitriptyline (42.9+34.7 mg);
carbamazepine (372+286.7 mg); and gabapentin (984.2+654.5 mg).

Conclusions / Implications

Over half of PDN patients received NSAIDs, a medication class
with no proven efficacy for PDN. However, both use and
doses of medications with evidence of efficacy in PDN were
low, indicating potentially sub-optimal pain management.
Study funded by Pfizer.

24. CLINICAL CHARACTERISTICS AND PAIN
MANAGEMENT IN PATIENTS WITH PAINFUL
DIABETIC PERIPHERAL NEUROPATHY:

A SURVEY OF SIX EUROPEAN COUNTRIES

A. SADOSKY*, C. SCHAEFER, T. TOELLE, J. SIFFERT, E. DUKES
OUTCOMES RESEARCH DEPT, PFIZER INC, NEW YORK, USA

Aims

Painful diabetic peripheral neuropathy (DPN) is a frequent
complication of diabetes mellitus. Nearly 45% of diabetic
patients develop painful DPN during the course of their disease
and many experience chronic pain. We report on an investigation
performed to determine the clinical characteristics and
analgesic treatment of persons suffering from painful DPN.

Methods

We conducted a survey of 140 painful DPN patients recruited
from community-based general practitioners in the United
Kingdom (n=19), France (n=13), Germany (n=62), ltaly (n=11),
Spain (n=21), and the Netherlands (n=14). Physicians recorded
demographic and clinical information and patients completed
a questionnaire that included the Short Form Brief Pain
Inventory (BPI-SF) and health-resource utilization questions.
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Results

The mean (SD) age of painful DPN patients was 65.6 (11.2)
years. Fifty-eight percent were male. Ninety-one percent
received prescription (Rx) medications for their painful DPN,
and nearly one-half (47%) reported taking Rx medications for
more than one year. Neuropathic pain-related Rx medications
included analgesics (63%), antiepileptics (56%), antidepressants
(33%), and sedative/hypnotics (13%), with 41% of patients
taking NSAIDs or COX-2s. Forty-seven percent were prescribed
gabapentin (mean daily dose 1078525 mg), 26% amitriptyline
(41+27 mag), and / or 14% carbamazepine (556+320 mg) at
well under recommended doses. The majority (84%) reported
their average pain as severe (26%; rating of 7-10 on 0-10
scale) or moderate (58%; rating of 4-6 on 0-10 scale). Forty
seven percent reported visiting their physician for painful DPN
two or more times during the past month.

Conclusions / Implications

In spite of ongoing medication treatment, painful DPN
patients experience substantial levels of pain. Medications
prescribed for neuropathic pain are frequently under-dosed.
Study funded by Pfizer.

25. PAIN RATINGS AT THRESHOLDS ARE
NECESSARY FOR THE INTERPRETATION OF
ALLODYNIA AND HYPERALGESIA

KIESA GETZ KELLY, THOMAS COOK,
MISHA-MIROSLAV BACKONJA*
UNIVERISTY OF WISCONSIN, MADISON, WISCONSIN, USA

Aims

Psychophysical studies have shown that quantitative sensory
testing (QST) of sensory thresholds provides valuable information
about the functional status of the somatosensory nervous system.
Consistent approach of utilizing those values for determination
of allodynia and hyperalgesia is lacking, and the aim of this
presentation is to demonstrate a novel approach to assess
allodynia and hyperalgesia using QST.
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Methods

This QST study utilized standard methods for determination of
the thresholds to innocuous and noxious thermal stimuli and
it was conducted with 50 healthy volunteers, 31 women and
19 men, ranging in age from 19 to 59 years. Pain was rated
on 0-10 scale, with 0 being no pain and 10 being worst pain
imaginable.

Results

Thresholds in this study for innocuous and noxious stimuli at
distal and proximal sites were similar to those published over
past 40 years, though this dataset is most comprehensive for
the tested sites. The mean pain rating at thresholds for noxious
heat and cold pain stimuli was 4.10, as rated on a 0-10
numeric scale, and no subject reported pain at the thresholds
of innocuous stimuli. In spite of wide inter-subject variability,
pain ratings across different sites within each subject remained
consistent. Thresholds measured at first and second session,
two weeks apart, did not show significant differences. All
retest thresholds remained within the normal range and pain
ratings at the threshold remained consistent.

Discussion

Interpretation of the results from QST studies requires two
steps - first is to establish functional status of the
thermonociceptive system by analyzing innocuous thresholds
and the second is to establish presence of allodynia and
hyperalgesia by utilizing of the information from thresholds
and related pain ratings of innocuous and noxious stimuli,
respectively. Methodology such as QST, which allows for
assessment of both negative and positive sensory phenomena,
is important in the evaluation of neuropathic pain.
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26. THE RELIABILITY OF A NOVEL
SEMI-QUANTITATIVE METHOD TO STUDY
DYNAMIC MECHANICAL ALLODYNIA (DMA)
IN PATIENTS WITH PERIPHERAL
NEUROPATHY

MONIKA SAMUELSSON*, ANN-SOFIE LEFFLER, PER HANSSON
SECTION OF CLINICAL PAIN RESEARCH
DEPARTMENT OF SURGICAL SCIENCE
PAIN CENTER AND DEPARTMENT OF NEUROSURGERY
KAROLINSKA INSTITUTE / UNIVERSITY HOSPITAL
STOCKHOLM, SWEDEN

Objectives

A significant relationship between different temporo-spatial
stimulus parameters (brushing length and number of strokes)
and the intensity and duration of brush-evoked allodynia, ie
dma has been demonstrated by our group in patients with
peripheral neuropathy. Using the same methodology, the
test-retest reliability was examined for the intensity of dma
and its correlation to the intensity of spontaneous pain.

Methods

Nine patients with spontaneous ongoing pain and dma were
included. The spontaneous pain intensity was rated on a 100
mm visual analogue scale (VAS) before each stimulus. With an
8 mm brush fitted to a modified von Frey equipment (Somedic
Sales AB, Sweden) dma was induced by lightly stroking 60 mm
of the skin 4 times. Using a computerized VAS the patients
rated the intensity and duration of the dma. The total intensity
of the dma was calculated as the area under the VAS curve.
The procedure was repeated 4 times during the session (10
min inter-stimulus interval) as well as 4 times during a month,
ie, at day 1, 3, 28 and 30. The variation between repeated
assessments, were analysed with the intraclass correlation
coefficient (ICC2,1). The relationship between the intensity of
spontaneous pain and the total intensity of dma was calculated
using Spearman rank order correlation coefficient.
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Results

The ICC2,1 of the 4 consecutive stimuli within each day
ranged 0.89 - 0.95 and between days 0.86 - 0.92. The ICC2,
1 range of the short term repeated assessments was 0.84 -
0.97 and for the long term 0.73 - 0.94. A moderate to good
relationship was demonstrated between the spontaneous pain
intensity and the total intensity of dma for the 16 stimuli
(rs=0.56 - 0.88).

Conclusions

The ICC2,1 for all measurements, ie, within and between days
was generally high indicating a good test-retest reliability for
this method.

27. TOWARDS AN OBJECTIVE MARKER
OF ALLODYNIC PAIN INTENSITY IN
NEUROPATHIC PAIN PATIENTS?

PETRA SCHWEINHARDT*, CHRIS GLYNN,
HENRY MCQUAY, TIM JACK, IAIN CHESSELL,
CHAS BOUNTRA, IRENE TRACEY
DEPARTMENT OF HUMAN ANATOMY AND GENETICS,
OXFORD, UK

Aims

Psychophysical assessment and functional magnetic resonance
imaging (fMRI) were used to investigate if a surrogate marker

of provoked clinical pain exists in psychologically unremarkable

neuropathic pain patients that is not influenced by the presence
of ongoing background pain (OP).

Methods

Specific inclusion criteria:

B (1) pronounced dynamic mechanical allodynia (DMA),

B (2) constant levels of OP

B (3) absence of sub-clinical depressive and anxiety-related
symptoms.

8 patients underwent fMRI. DMA was provoked during standard
functional image acquisition of the whole brain at 1.5 tesla.
Pain ratings of DMA and OP (0 to 10) were obtained after the
experiment. Influence of OP on the processing of DMA was
investigated by interaction analysis (z=2, p<0.05) using
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standard analysis software. Voxels that correlated with DMA
pain ratings over and above activation common to allodynic
stimulation were determined (z=2, p<0.05). Additional
region-of-interest (Rol)analysis was performed in which DMA
ratings were regressed with Rol activation.

Results

Allodynic stimulation led to robust activation of multiple pain
processing areas. Influence of OP on allodynic pain was
statistically not significant; subthreshold interaction was found
in perigenual anterior cingulate cortex and orbitofrontal
cortex. DMA ratings ranged from 3.5 to 9 (mean=5.8,
SD=1.9), OP ratings from to 0 to 8.5 (mean=4.0, SD=2.9).
Whole brain analysis showed that mid-insular cortex and
lentiform nucleus were significantly correlated with DMA
ratings, which was confirmed in the Rol analysis (left
mid-insula: r=0.95, p<0.001).

Conclusions

B (i) perceived intensity of allodynic pain is reflected in
mid-insula & lentiform nucleus in neuropathic pain patients,

B (i) these areas could be considered as objective substrates
of the perceived magnitude of their individual pain, as no
interaction effect with OP was observed in these regions; &

m (i) activation in these brain areas could therefore be
useful as surrogate markers in studies aimed at monitoring
disease progression or therapeutic efficacy of novel
compounds.

28. DISCOVERY AND DEVELOPMENT OF
NOVEL TRPV1 AGONISTS FOR THE TREATMENT
OF NEUROPATHIC PAIN

NICHOLAS J EDE*
ZINGOTX, HAWTHORN EAST, VICTORIA, AUSTRALIA

Objectives

ZingoTX compounds are based upon synthetic derivatives
originally derived from ginger (Zingiber officinale, hence
ZingoTX) developed over the past ten years by Professor Basil
Roufogalis and scientists from the University of Sydney. The
objective of the investigation was to obtain new compounds
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with identical or better efficacy to capsaicin for management
of neuropathic pain but without the pungent side-effects that
render capsaicin unsuitable for systemic administration.

Methods

ZingoTX conducted a medicinal chemistry lead optimization
project designing analogues of capsaicin. Specifically the
amide -hydroxy_functional group of capsaicin was replaced by
the stable ketone functional group and modifications were
made to the membrane penetrating lipophilic tail.

The compounds were tested for their:

m (1) binding to the TRPV1 receptor, and
B (2) in vivo efficacy in models of inflammatory pain

(FCA-rat model) and neuropathic pain (CCl-rat model).

Results

ZingoTX has designed compounds with greater potency than
capsaicin for the TRPV1 receptor. The lead compounds
demonstrate a strong and persistent analgesic effect with no
observed side-effects at therapeutically active doses.

Conclusions

ZingoTX has developed novel TRPV1 agonists and is completing
formal preclinical toxicology and pharmacokinetic studies on
this new class of neuropathic pain compound.

29. IMPACT OF PERIPHERAL NEUROPATHIC
PAIN (PNEP) ON A PREFERENCE-BASED
MEASURE OF HEALTH DERIVED FROM THE SF-36:
A PROSPECTIVE CROSS-SECTIONAL
COHORT ANALYSIS

MORLION B*, VAN CAMPENHOUT H, MAEYAERT J,
DAINGOISSE M, ANNEMANS L.
MPC UNIVERSITY HOSPITALS, LEUVEN, BELGIUM

Aims

Few studies report on the health related quality of life
(HRQoL) aspects of PNeP. The SF-36 is most commonly used as
an instrument to assess HRQoL. However, SF-36 is not
designed for economic evaluation. Transformation of SF-36
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values into the health utility measure according to the SF-6D
algorithm produces a single value to represent an individual's
health state on a scale from 0 (dead) to 1 (perfect health) which
can be used for economic evaluation. The aim of this investigation

is to assess the SF-6D utility measure in patients with PNeP.

Methods

After institutional approval, 92 patients with PNeP were
included at random in a cross-sectional way and were followed
up prospectively during one month. Patients completed the
SF-36 at the start and after 1 month observation period. Using
the SF-6D algorithm, values for utility were derived on the
basis of individual patient answers.

Results

The patient's average age was 51.8 (SD=1.4) years. Patients
had an average duration of pain of 54.1 months (SD=6.1)
years and had a pain level of 5.96 on the 11 point Likert scale
from 0 to 10. The SF-36 score was 37,3 (SD=17.90) at the start,
and 40.5 (SD=18.12) after 1 month. Transformation of the
SF-36 data into utilities resulted in a utility of 0.546 (SD=0.11)
at the start, and 0.584 (SD=0.11) after 1 month. Patients with

more severe pain levels show lower utility values (p=0.007).

Conclusions

Based on the SF-6D utility score, PNeP is severe condition.
Management at the specialist level increases the utility score
after 1 month. Further investigations are mandatory to evaluate
the appropriateness of the SF-6D index as a health outcome
measure in chronic pain patients. This will allow not only
comparisons across different interventions, studies and patient
populations, but also calculation of quality adjusted life years
for cost effectiveness evaluations and resource allocation

policy decisions.
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30. HUMAN NOCICEPTIVE LONG-TERM
POTENTIATION (LTP) ELICITS MODALITY-SPECIFIC
CHANGES IN SOMATOSENSORY PERCEPTION

STEFANIE LANG, THOMAS KLEIN*,
WALTER MAGERL, ROLF-DETLEF

TREEDE INSTITUTE OF PHYSIOLOGY AND PATHOPHYSIOLOGY
JOHANNES GUTENBERG-UNIVERSITY, MAINZ, GERMANY

Aims

The impact of human nociceptive long-term potentiation (LTP,
Klein et al., J. Neurosci. 2004; 24:964-971) on somatosensory
perception was examined by means of quantitative sensory

testing (QST) in the ventral forearm of 12 subjects.

Methods

Electrical high-frequency stimulation of the forearm skin

(HFS; 1s at 100Hz and 10 x detection threshold [T], repeated
five times at 10 s interstimulus-intervals) was used to induce
LTP of pain perception. The test stimuli (single pulses at 10 x T)
were applied through the same electrode. The effects of HFS
on the somatosensory perception in the conditioned skin area
were assessed by a battery of natural test stimuli before and
one hour after HFS, comprising cold and warm detection
thresholds, cold and heat pain thresholds, mechanical detection
threshold and mechanical pain thresholds for pinprick and blunt
pressure stimuli as well as the magnitude of suprathreshold

pain ratings and summation of pricking pain.

Results

HFS led to an abrupt and long-lasting increase of pain to
single electrical test stimuli (perceptual LTP in the conditioned
pathway) applied through the conditioning electrode (+72%,
p<0.001). The changes in somatosensory perception were
modality-specific. Subjects exhibited a statistically significant
lowering of pain threshold and an increase of suprathreshold
pain ratings to pinprick stimuli (p<0.01), which was highly
correlated with the magnitude of LTP to electrical test stimuli
(r=0.83), and a small but significant decrease of threshold to
blunt pressure stimuli (p<0.05). In contrast, thermal modalities

as well as pain summation (wind up) remained unaltered.
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Conclusions

LTP in the conditioned pathway of humans elicited changes in
perception of natural somatosensory stimuli. These changes
were modality-specific and restricted to mechanical stimuli.
The study was supported by grants of the German Ministry of
Education and Science (BMBF 01EM0107) and the German
Research Foundation (DFG Tr236/16-1).

31. QUANTIFIED IMPROVEMENT OF
SENSORY ABERRATIONS IN NEUROPATHIC PAIN
PATIENTS FOLLOWING PAIN RELIEF BY
SPINAL CORD STIMULATION

MARCO LACERENZA*, ELIANA MAURI,
FABIO FORMAGLIO, LIA TELONI,
CLAUDIO MARANGONI, PAOLO MARCHETTINI
H SAN RAFFAELE - U.O. MEDICINA DEL DOLORE
MILANO, ITALY

Aims

Neuropathic pain patients often report aberrant quality,
localisation or duration of the sensory percept. The most
common aberrations are:

B feeling heat instead of cold (dysperception),

B enlargement or erroneous localization of the stimulus
(mislocalization), or

B persistency of the sensation after stimulus interruption
(after sensations).

The underlying pathophysiological mechanisms are not yet
completely clarified, although central and peripheral neuronal
hyperexcitability is a likely explanation”. Spinal cord stimulation
(SCS) has been proven to be an effective treatment for painful
peripheral neuropathy, probably acting through a spinal
inhibitory mechanism?. Here improvement of sensory aberrations
during successful SCS in neuropathic pain patients is reported.

Methods

Ten patients (4 male, 6 female, age range 52-69 yrs) affected
by chronic neuropathic pain in lower limbs, underwent
quantitative thermal threshold test (QTT) (TSA Il Neuro Sensory
Analyzer, Medoc). before and during SCS. Six patients had
painful radiculopathies (3 in a failed back surgery syndrome),
two had iatrogenic nerve injuries, and one had a traumatic
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nerve injury and one a lower myeloradiculitis. All of them had
sensory aberrations, isolated or combined, during QTT:
dysperceptions 4, after sensation 5, mislocalization 3, abnormal
temporal summation 5, and abnormal temporal habituation 1.

Results

Following SCS all patients reported pain reduction estimated
as 50% or more of the original pain. QTT during SCS and
pain relief revealed disappearance or improvement of sensory
aberrations.

Conclusions / implications

The results support the hypotheses that SCS may have an
inhibitory effect on the abnormal spinal hyperexcitability
associated with peripheral nerve lesion?, producing both pain
relief and improvement of sensory aberration. However, action
on supra-spinal mechanisms cannot be excluded.

32. SPINAL CORD STIMULATION INCREASE
THERMAL SENSORY THRESHOLDS

FABIO FORMAGLIO, ELIANA MAURI,
MARCO LACERENZA*, CLAUDIO MARANGONI,
LIA TELONI, PAOLO MARCHETTINI
H SAN RAFFAELE - U.O. MEDICINA DEL DOLORE,
MILANO, ITALY

Aims

Spinal cord stimulation (SCS) is an effective non pharmacological
treatment for neuropathic pain. SCS analgesic mechanisms are
not yet well known. However, several evidences converge to
support an inhibition on dorsal horn and spino thalamic pathway
neurons.' To investigate possible interference of SCS on other
sensory modalities, we tested painful and non-painful thermal
sensory thresholds in neuropathic pain patients treated with SCS.

Methods

18 patients (pts) (6 male / 11 female, aged 42 > 73 y.0., mean
59 y.0.), affected by chronic peripheral neuropathic pain (15
lower limbs pain - 6 unilateral, 9 bilateral - in failed back
surgery or non surgical spinal roots compression, 1 median
nerve and 1 saphenous nerve painful iatrogenic lesions; 1 pain
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from D12 spinal root resection due to neurinoma) were
efficaciously treated with only SCS (quadripolar cervical or
dorsal epidural electrode). They had a complete quantitative
thermal sensory thresholds study (QTT) (TSA Il Neuro Sensory
Analyzer, Medoc) after neurostimulation implant, during SCS
and in an off period (at least 10 hours long) of SCS. QTT was
always performed in the area of projected paraesthesia. Only
off - SCS non - abnormal studies were considered.

Results

During SCS a slight, non-significant, increase for heat pain
sensory thresholds was observed. Many of the pts showed a
significant (more than 1°C, compared to the off - SCS exam)
raise of cold (8 pts) and warm (7 pts) sensory thresholds. Only
a few pts had a slight decrease for cold (3 pts) and warm (2 pts)
sensory thresholds, while the remaining showed unchanged
thermal sensory thresholds.

Conclusions / Implications

These results support a non-selective, extended to non-painful
thermal sensory modalities, inhibitory activity of the SCS on
the spino thalamic neurons.
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33. AMITRIPTYLIN IN THE TREATMENT
OF CHEMOTHERAPY-INDUCED
NEUROPATHIC SYMPTOMS

KAUTIO ANNA-LIISA, HAANPAA MAIJA*,
KALSO EIJA, SAARTO TIINA
HELSINKI UNIVERSITY CENTRAL HOSPITAL
DEPARTMENT OF ONCOLOGY AND PAIN CLINIC
DEPARTMENT OF ANAESTHESIOLOGY AND INTENSIVE CARE
HELSINKI, FINLAND

Aims
Chemotherapy-induced neuropathic symptoms are common in
patients receiving vinca alcaloids, platina derivatives or taxanes.
We studied the efficacy of amitriptyline (AMI) in relieving
neuropathic symptoms in these patients in a double-blind,
placebo-controlled randomised study.

Methods

Consecutive patients receiving neurotoxic chemotherapy and
having neuropathic symptoms (numbness, tingling or neuropathic
pain with the severity of at least 3/10 with VAS scale) received
either placebo (PL) or AMI, which was rised up to 50 mg / day
if tolerated. The primary end point was the relief of neuropathic
symptoms assessed with VAS and VRS in patient diaries. The
overall inconvenience of neuropathic symptoms was also
evaluated with VAS. Side efffects of the study treatment were
recorded in the diaries. Neuropathic Pain Scale (NPS) was used
at the clinical visits (baseline, 4 weeks and 8 weeks).

Results

The results of 24 patients (18F, 6M, aged 35- 67 yrs) are
available so far. Fourteen patients had breast cander, 5 had
colorectal cancer, 2 had lymphoma, and 3 patients had other
cancer. Vinca alcaloids were used in 9, taxanes in 7, platina
derivatives in 7 cases, and combination therapy in 1 case.
Eleven patients received PL and 13 patients received AMI. The
mean overall inconvenience of neuropathic symptoms was 3.7
at the baseline and 3.0 at 4 weeks (the difference between the
groups NS). The relief of neuropathic symptoms at 4 weeks was
3.5 with AMI & 1.0 with PL (p=0.027). There were no significant
differences in the NPS results between the groups. The side
effects of AMI were mild and well tolerated in most cases.

Conclusions
AMI provided significantly better relief of neuropathic symptoms
compared to PL in this interim analysis with a small no. of patients.
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34. THE EFFECT OF PREGABALIN
ON HEALTH-RELATED QUALITY OF LIFE IN
PATIENTS WITH NEUROPATHIC PAIN:
FINDINGS FROM TEN RANDOMIZED
CLINICAL TRIALS

E. DUKES*, B. STACEY, J. SIFFERT, J. YOUNG,
L. LAMOREAUX, U. SHARMA
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Neuropathic pain (NeP) is associated with a negative impact on
many domains of health status. We evaluated the impact of
pregabalin (PGB) on several domains of health using data from
10 clinical trials in patients with NeP associated with diabetic
peripheral neuropathy (DPN) or postherpetic neuralgia (PHN).

Methods

Subjects were exposed to 150, 300, or 600mg/day of PGB or
placebo (PBO) in clinical studies using standard, rigorous
designs. They completed the SF-36 Health Survey (SF-36) at
baseline and end-of-study as well as the Patient Global
Impression of Change (PGIC) at end-of-study. The SF-36
survey measures eight health domains yielding values on a
1-100 point scale. The PGIC evaluates overall improvement in
status using a 7-point descriptive categorical scale ranging
from "very much improved" to "very much worse".

Results

A total of 2207 patients were evaluated: 796 received PBO
while 406, 457, and 548 received PGB 150, 300, and
600mg/day respectively. Statistically significant improvements
(P<0.05) were observed for the 3 dosages on the Bodily Pain,
Vitality, Mental Health, Social Functioning, and Emotional Role
Limitations domains. The General Health Perception domain
was significantly improved in the 300 and 600mg/day groups.
Significant score improvements ranged from 2 to 9 points and
appeared to be related to PGB dose. While Physical
Functioning and Role Physical both improved, changes were
not statistically significant. PGIC measurements at study end
revealed a significantly larger number of PGB pts reported
improvements compared to patients receiving PBO (57 %,
66%, and 79% of pts on PGB 150, 300, and 600mg/day
reported improvements vs. 46% of those on PBO; P<0.001).

Conclusions / Implications

Patients suffering from NeP associated with DPN or PHN
showed improved physical and mental health when treated
with 150-600mg of PGB per day and demonstrated
improvement on a measure of global improvement.
Funded by Pfizer.

35. A MULTICENTER, OPEN-LABEL 12 WEEK
STUDY WITH EXTENSION TO EVALUATE
THE SAFETY AND EFFICACY OF LENALIDOMIDE
(CC-5013) IN THE TREATMENT OF
TYPE-1 COMPLEX REGIONAL PAIN SYNDROME

ROBERT SCHWARTZMAN, GORDON IRVING,
MARK WALLACE, RICHARD RAUCK, SUNIL DOGRA,
SRINIVASA RAJA, DONALD MANNING*
CELGENE CORPORATION, SUMMIT, NEW JERSEY, USA

Aim
Lenalidomide, an immunomodulator, was evaluated for safety
and efficacy in subjects with CRPS type .

Methods

In this 6-center, open-label study subjects received lenalidomide
10mg/day p.o. for 12 wks following a 1-wk baseline.
Completers could extend treatment for 40 additional wks.
Assessments included pain intensity numerical rating scale
(NRS-PI), Short-Form McGill Pain Questionnaire (SF-MPQ), Brief
Pain Inventory (BPI), Sleep NRS (NRS-S) and a survey of CRPS
symptoms. Subject and Clinician Global Impression of Change
were assessed on a 7-point scale (PGIC and CGIC) with < 3 =

waorsening, 4= no change, >5 = improvement.

Results

40 chronic CRPS (6 yrs avg) subjects, (75% F) at least partially
refractory to conventional therapy with high pain scores (7.1
+/-1.3) enrolled (BL) and 31 completed the core phase (C). 28
subjects entered the extension (Ex), 18 completed all 52 wks
and continued treatment for a second 52 wks. Mean scores
(SD) for those completing the Ex.: Pain BL 7.0(1.1), C 5.2
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(2.6), Ex 4.9 (2.5) p<0.01; Sleep BL 6.0 (2.5), C 4.2 (2.6), Ex
4.2 (2.5) p<0.01; SF-MPQ total BL 24.2 (8.8), C 16 (9.4),

Ex 17 (8.5) p<0.01; BPI pain and functional scores were
significantly improved at C and remained significant to Ex
p<0.05 except for general activity (Ex p=0.1). CRPS symptoms
demonstrated sustained improvement over 52 wks. PGIC C
5.8(1.0), Ex 5.5 (1.3) p<0.01; CGIC C 6.0 (0.8), Ex 5.7 (1.3)
p<0.01. Adverse events were mild and time-limited. Rash,
pruritis, dizziness, headache, nausea, increased sweating and
decreased TSH were the most common. Seven serious adverse
events were suspected to be related to lenalidomide and 10
were considered not suspected.

Conclusions

Lenalidomide's pain and functional improvements in Type 1
CRPS were sustained over 52 wks of treatment. A
well-controlled clinical study is underway.

36. PREGABALIN PROVIDES RAPID ONSET
OF SUSTAINABLE PAIN RELIEF: FINDINGS FROM
A CLINICAL TRIAL OF POSTHERPETIC
NEURALGIA PATIENTS

T. GRIESING, J. SIFFERT, T.K. MURPHY*, B. EMIR
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Characterize the speed of onset of sustainable pain relief
observed in postherpetic neuralgia (PHN) patients who
experience a clinically meaningful response to pregabalin
treatment.

Methods

The speed of onset of sustainable pain relief in PHN patients
treated with pregabalin was investigated in a placebo-controlled,
double-blind, 8-week clinical trial. 173 patients were studied:
84 randomized to placebo and 89 randomized to pregabalin
(150mg/day on days 1-3, 300mg/day on days 4-7, and
600mg/day on day 8 if creatinine clearance (Clcr) =60ml/min).
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For these analyses, pregabalin patients were separated into 2
groups: 300 and 600mg/day based on Clcr. Patients reported
pain levels using an 11-point numeric scale (0="no pain";
10="worst imaginable pain"). The time to meaningful pain
relief was determined by analyzing daily pain measurements
with Kaplan-Meier estimates and proportional hazards models.
Time-to-sustainable improvement was defined as the day of
improvement =1 point vs baseline and deemed sustainable if
improvement was =30% at study endpoint vs baseline.
Patients not meeting the previous two conditions were
assigned a time equal to their time on double-blind treatment
and considered censored for time-to-event analysis.

Results

Thirty, 59, and 84 patients received pregabalin 300mg/day,
pregabalin 600mg/day, or placebo. Mean baseline pain score
was 6.3. The median time to sustainable improvement was 2
days for the 300mg/day group and 3 days for the 600mg/day
group. Both groups were significantly superior to placebo
(p<0.0001) and were receiving pregabalin 150mg/day at the
time of relief onset. Less than half of placebo patients
achieved sustainable improvement during the 8-week study
indicating a median time beyond the 8-week study duration.

Conclusions / Implications

Pregabalin-treated PHN patients started to experience
sustainable pain relief by day 2 in the low-Clcr group
(300mg/day) and by day 3 in the normal-Clcr group
(600mg/day). Patients in both groups received 150mg/day up
to day 3. Funded by Pfizer.
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37. TREATMENT OF PAINFUL DPN AND
PHN WITH PREGABALIN IN
TREATMENT-REFRACTORY PATIENTS:
FINDINGS FROM A LONG-TERM
OPEN-LABEL TRIAL

E. D'URSO DE CRUZ, R.H. DWORKIN, B. STACEY,
J. SIFFERT, B. EMIR
To be presented by M SANT
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Study the long-term efficacy/safety of pregabalin treatment
for neuropathic pain (NeP) associated with diabetic peripheral
neuropathy (DPN) and postherpetic neuralgia (PHN) in
treatment-refractory patients.

Methods

The long-term efficacy/safety of pregabalin treatment for
DPN and PHN in treatment-refractory patients were evaluated
during the first 15-months of an ongoing open-label trial.

45 DPN and 36 PHN patients were studied. All patients had
participated in double-blind or open-label pregabalin trials.
To qualify for this trial, patients had to have documented
inadequate pain relief or intolerable adverse events (AEs) to:
A) a tricyclic antidepressant (=75mg/day, min 2 weeks); B)
gabapentin (=1800mg/day, min 2 weeks); and C) =1 3rd-line
pain 600mg/day_treatment (min 2 weeks). Patients received
pregabalin 150 adjusted to effectiveness/tolerability.
Concomitant analgesics, including gabapentin, were allowed
as needed. Pain levels were assessed using the 100mm Visual
Analog Scale (VAS). Pregabalin was discontinued (drug
holidays) at quarterly intervals to ascertain the continuing
presence of NeP and the ongoing need for treatment. Only
patients who relapsed during a drug holiday (ie, pain became
moderately, much, or very much worse) resumed trial
participation.

Results

Baseline VAS pain scores for DPN and PHN patients were
73mm and 75mm. After the first 15 months, mean VAS
scores for DPN and PHN patients were 47mm and 48mm. At
3 months, 45% and 36% of DPN and PHN patients reported
pain reductions =50% while at 15 months 36% and 38% of
patients reported similar reductions. The median duration of

drug holidays was 3 days. All but 4 patients experienced pain
exacerbation (relapse) during drug holidays. Most common
AEs were dizziness, somnolence and peripheral edema. Ten
patients withdrew because of AEs.

Conclusions / Implications

DPN and PHN patients refractory to therapy with tricyclics,
gabapentin, and 3rd-line analgesics experienced clinically
meaningful and sustained pain relief with pregabalin on
long-term exposure (=1yr). Funded by Pfizer.

38. CONCOMITANT USE OF PAIN MEDICATIONS
DOES NOT REDUCE THE EFFICACY OF
PREGABALIN FOR THE TREATMENT OF
POSTHERPETIC NEURALGIA

T.K. MURPHY*, R.H. DWORKIN, U. SHARMA,
J. YOUNG, L. LAMOREAUX
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

To determine whether the efficacy, safety and tolerability of
pregabalin (PGB) treatment for postherpetic neuralgia (PHN) is
affected by the concomitant administration of pain medications.
PGB-an _2-_ ligand with analgesic, anticonvulsant, and
anxiolytic properties- is a CNS agent that in clinical trials has
been found to be efficacious treatment for neuropathic pain
associated with diabetic peripheral neuropathy, PHN, and spinal
cord injury; as well as for pain associated with fibromyalgia.

Methods

Data from 4 double-blind, placebo-controlled clinical trials
involving 1034 PHN patients were investigated. Fifty percent to
60% of these patients received pain 13 weeks._medications
concurrent with PGB treatment. Trials lasted 5 Administered
PGB dosages varied from 75 to 600mg/day. Interactions between
PGB and the pain medications tested were investigated in intra-
and inter-trial (pooled) analyses using ANCOVA models that
included factors for co-medication type. The co-medications
investigated were:

a) tricyclic and non-tricyclic antidepressants,

b) anticonvulsants;

¢) opioids; and

d) other analgesics.
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Results

Intra-trial analyses showed that the analgesic effect provided
by PGB treatment did not vary significantly when patients
used a co-medication. In all the trials, treatment-effect
measurements remained unchanged after adjusting for stable
co-medication use. Comparable findings were obtained when
data from the 4 trials were pooled (inter-trial). The lack of a
significant interaction (p=0.7446) between treatment effect
and co-medication use demonstrates that PGB can be used
effectively to treat PHN even when patients are taking the
pain medications tested.

Conclusions / Implications

Findings from these studies indicate that PGB is an efficacious
treatment for PHN that can be administered concurrently with
other pain medications. Concomitant use of pain medications
did not impact the efficacy of PGB treatment for the
neuropathic pain experienced by PHN patients.

Funded by Pfizer.

39. TREATING PAINFUL DIABETIC
PERIPHERAL NEUROPATHY WITH PREGABALIN:
FINDINGS FROM 6 RANDOMIZED
CONTROLLED TRIALS

R. FREEMAN, J. ROSENSTOCK, U. SHARMA, A. FUKUI*,
L. LAMOREAUX, B. EMIR, T. GRIESING
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Pregabalin (PBG) is an _2-_ ligand proven effective for the
treatment of neuropathic pain associated with diabetic
peripheral neuropathy (DPN), postherpetic neuralgia, and
spinal-cord injury. We characterized PGB's overall efficacy,
safety, and tolerability profiles exhibited across 6 pooled,
randomized, double-blind, placebo-controlled, 5-12 week
studies of DPN pts.

17- 20 August 2005 + Uluru, Northern Territory, Australia

Methods

1346 pts were studied: 473 received placebo (PBO) and 873
received PGB (176, 266, and 431 pts received 150, 300, and
600mg/day). PGB's effect on pain was determined from
patient-recorded daily-pain diaries (11-point scale; 0=no pain;
10=worst possible pain) while its effect on pain-related sleep
interference was determined from patient-recorded daily-sleep
diaries (11-point scale; 0="pain did not interfere with sleep";
10="unable to sleep because of pain"). Changes from
baseline were assessed weekly and at study end (endpoint).

Results

Reductions in endpoint mean pain scores were significantly
larger in pts on PGB than in pts on PBO (score reductions =
-2.04, -2.35, and -2.74 for pts on PGB 150, 300, and
600mg/day vs -1.48 for pts on PBO; P<0.01). A total of 27%,
39%, and 46% of pts on PGB 150, 300, and 600mg/day
reported pain reductions =50% from baseline to endpoint
while only 22% of PBO pts reported comparable reductions.
PGB treatment yielded significant endpoint reductions in sleep
interference compared to PBO (score reductions=-1.9, -2.3,
and -2.7 for pts on PGB 150, 300, and 600mg/day vs -1.3 for
pts on PBO; P<0.01). Treatment-emergent adverse events (AEs)
were generally mild/moderate (dizziness and somnolence were
the most common). AEs led to withdrawals in 11% and 4%
of PGB and PBO pts demonstrating that PGB is well tolerated.

Conclusions / Implications

PGB treatment of painful DPN yielded significant pain and
sleep interference reductions with favorable tolerance.
Study funded by Pfizer.
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40. IMMUNOLOCALISATION OF THE
ANANDAMIDE DEGRADING ENZYME FATTY ACID
AMIDE HYDROLASE (FAAH) IN RAT DORSAL
ROOT GANGLION AND SPINAL CORD TISSUE

I. J. LEVER*, K. MASUDA, B. F. CRAVATT, A. S. C. RICE
LONDON PAIN CONSORTIUM, PAIN RESEARCH GROUP,
DEPARTMENT OF ACADEMIC ANAESTHETICS
CHELSEA AND WESTMINSTER HOSPITAL, LONDON, UK

Aim

Activity of the FAAH enzyme is critical for the degradation of
endocannabinoids such as anandamide. Pharmacological
inhibition or genetic deletion of FAAH increases endocannabinoid
levels in nervous tissue and reduces pain sensitivity in animal
models via cannabinoid receptor activation. The distribution
of FAAH in DRG and spinal cord indicates metabolism sites for
endocannabinoids implicated in modulating nociceptive
transmission.

Methods

Naive adult rats were perfused with 4% paraformaldehyde in
0.01M phosphate buffer. Cryosections of lumbar DRG or spinal
cord were incubated with 10% normal donkey serum then
affinity purified polyclonal antibody raised against _TM-FAAH
for 48hrs. DRG neurone populations and nuclei were co-stained
and tissue processed for signal amplification and antibody
revelation. FAAH-immunoreactive (ir) cells containing a NeuN
or DAPI stained nucleus were counted and areas measured
using computerised pixel intensity threshold detection methods.

Results

FAAH-ir was detected in 32.8 £1.0 % of NeuN-ir naive rat L4
DRG neurones (mean = s.e.m, 1402 cells, n=4). The area of
FAAH-ir soma 385.7 £6.4 pm2 was significantly smaller than
NeuN-ir soma 510.2 £9.7um2 (mean =+ s.e.m p=0.002 Mann
Whitney rank sum test). 64.5 £3.2 % of FAAH-ir neurones
co-labelled with TRPV1-ir representing 58.2 +9.4% of the
TRPV1-ir population. 64.2 +2.5 % of IB4 labelled neurones
and 30.1 £10.8% of weakly CGRP-ir soma contained FAAH-ir.
<1% of FAAH-ir neurones co-stained for NF200-ir. In spinal
cord, FAAH-ir was found in nucleated cells from white and
grey matter including NeuN-ir neurones and non NeuN-ir cells
from dorsal and ventral horns.

17- 20 August 2005 + Uluru, Northern Territory, Australia

Conclusions

FAAH-ir is found in neuronal and non-neuronal cells in the rat
spinal cord and in small neurones of L4 DRG. Most FAAH-ir
DRG soma are 1B4 positive marking the peptide-poor
sub-population of primary afferent C-fibres. Many are
TRPV1-ir a marker of nociceptive C-fibres.

Supported by the Wellcome Trust (London Pain Consortium).

41. THE CNS SIDE EFFECTS ASSOCIATED WITH
PREGABALIN TREATMENT OF PAINFUL DPN
AND PHN ARE GENERALLY SHORT-LIVED

R. FREYNHAGEN, K. STROJEK, M. BALKENOHL,
J. SIFFERT, T. GRIESING
To be presented by E MALOUF
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

Pregabalin (PGB) is a CNS-active compound that in clinical trials
has been found to be effective for neuropathic pain (NeP)
associated with diabetic peripheral neuropathy, postherpetic
neuralgia, and spinal cord injury. We studied the intensity /
duration of dizziness and somnolence-two adverse events
(AEs) associated with CNS-active compounds-across the
course of PGB treatment.

Methods

These two AEs were investigated in a 12-week, double-blind,
placebo-controlled trial. 338 patients with NeP were studied:
65 received placebo and 273 received PGB (132 on
600mg/day [fixed]; 141 on 600mg/day adjusted to
efficacy/tolerability [flex; median_150 dose=457mg/day]).

Results

Dizziness and somnolence reported by PGB patients were
mostly mild/moderate, resolved within weeks with continuation
of treatment and rarely led to treatment discontinuations.
Dizziness was reported by 20.6%, 28.8%, and 4.6% of
patients on PGB-flex, PGB-fixed, and placebo. Somnolence
occurred in 10.6%, 12.9% and 0% of patients on PGB-flex,
PGB-fixed, and placebo. Of the patients who reported
dizziness, most experienced it within the first 2 weeks of
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treatment (25/29 patients [PGB-flex]; 36/38 patients
[PGB-fixed]). All but 1 experienced it within the first 4 weeks.
The median duration of dizziness was: 10, 7, and 9 days for
PGB-flex, PGB-fixed, and placebo. Of the patients who reported
somnolence, most experienced it within the first 4 weeks of
treatment (13/15 patients [PGB-flex]; 17/17 patients
[PGB-fixed]. The median duration of somnolence was: 32
days [PGB-flex]; 15 days [PGB-fixed]). Discontinuations due to
dizziness were 3(2.1%), 10(7.6%), and 1(1.5%) for PGB-flex,
PGB-fixed, and placebo. No patients on PGB-flex or placebo

discontinued due to somnolence vs 5(3.8%) on PGB-fixed.

Conclusions / Implications

PGB dosed to efficacy and tolerability, in keeping with general
medical practice, led to low discontinuations due to these
CNS AE's. When present, dizziness and somnolence occurred
soon after treatment initiation and generally resolved within a

few weeks with continuation of treatment. Pfizer funded.

42. MODEL-BASED EVALUATION OF THE
COST-EFFECTIVENESS OF PREGABALIN VERSUS
GABAPENTIN IN PATIENTS WITH PAINFUL
DIABETIC PERIPHERAL NEUROPATHY
AND POSTHERPETIC NEURALGIA:

A SPANISH PERSPECTIVE

GONZALEZ-ESCALADA JR, RODRIGUEZ M, REJAS J,
VERA-LLONCH M, DUKES E
To be presented by A SADOSKY
HEALTH OUTCOMES RESEARCH DEPARTMENT,
MEDICAL UNIT, PFIZER ESPANA, MADRID, SPAIN

Aims
To estimate the cost-effectiveness of pregabalin versus
gabapentin in patients with painful diabetic peripheral

neuropathy (DPN) or postherpetic neuralgia (PHN) in Spain.

17 - 20 August 2005 - Uluru, Northern Territory, Australia

Methods

Using stochastic simulation, we estimated the cost-effectiveness
of pregabalin (450mg) versus daily dosages of gabapentin
ranging 1200-2400 mg/d in a hypothetical cohort of 1,000
patients. The model used data from three randomized
controlled clinical trials. Pain was evaluated using a 0-10 scale.
Mean baseline pain was 6.9 in both treatment groups. The
model assigned untreated pain scores over 84 days. Treated
scores were calculated using weekly changes in pain scores
from trials. Outcomes included numbers of days with no or
mild pain (score<4), days with >/=30% and >/=50%
reductions in pain intensity, quality-adjusted life-years (QALYs),

and health costs.

Results

Compared with no treatment, pregabalin yielded an estimated
37(+/-0.4) (mean[+/-SE]) additional days with no or mild pain,
50(+/-0.4) days with >/=30% reduction in pain intensity,
37(+/-0.5) days with >/=50% reduction in pain intensity, and a
gain of 0.1158(+/-0.0003) QALYs. Comparable figures for
gabapentin 1200 mg/d to 2400 mg/d ranged from 28(+/-0.2)
to 24(+/-0.4), 44(+/-0.3) to 40(+/-0.3), 28(+/-0.3) to
23(+/-0.4), and 0.1112(0.0002) to 0.1092(+/-0.0002).
Estimated total health costs of therapies were 761(+/-10)_ for
pregabalin, and 596(+/-9) , 674(+/-6) and 721(+/-6) for
gabapentin 1200 mg/d, 1800 mg/d and 2400 mg/d,
respectively. ICER ratios for pregabalin versus gabapentin 1200
mg/d were (mean, 95% confidence interval) 13_(11_, 14 )
per additional day with no or mild pain, and 24,418_
(19,401_, 26,755_) per QALY gained; corresponding estimates
versus gabapentin 1800 mg/d were 10_(8_, 12_) and
19,882_(13,688_, 24,518_), and for gabapentin 2400 mg/d
were 5_(3_, 7_) and 8,899_(4,974_, 13,218_).
Conclusions / Implications

In patients with NeP due to DPN and/or PHN, pregabalin is
cost-effective versus dosages of gabapentin ranging from
1200 mg/d to 2400 mg/d. Study was funded by Pfizer.
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43. PREGABALIN SAFELY AND EFFECTIVELY
TREATS CHRONIC CENTRAL NEUROPATHIC PAIN
AFTER SPINAL CORD INJURY

P.J. SIDDALL*, M.J. COUSINS, A. OTTE,
K. PHILLIPS, T. GRIESING
PFIZER GLOBAL PHARMACEUTICALS, NEW YORK, USA

Aims

To determine if pregabalin (PGB) treatment alleviates the
central neuropathic pain (NeP) caused by spinal cord injury
(SCI). PGB is an _2-_ ligand shown in clinical trials to be
effective for the treatment of NeP experienced by patients
(pts) with diabetic peripheral neuropathy and postherpetic
neuralgia. We report findings of an investigation to assess the
efficacy and safety of PGB as treatment for central NeP caused
by SCI.

Methods

The analgesic effect of PGB treatment on central NeP caused
by non-progressive traumatic SCI was investigated in a
double-blind, placebo-controlled trial (baseline: 1 wk; treatment:
12 wks). 137 pts were studied (67 received placebo [PBOJ; 70
received twice-daily doses of PGB 150-600mg/day adjusted
according to efficacy and tolerability). Concomitant medications
were allowed at stable doses, including opioids, antidepressants,
anti-epileptic and anti-spasticity drugs. The primary efficacy
variable was endpoint mean pain score (11-point scale).
Secondary efficacy measures included pain-related sleep
interference, the Patient Global Impression of Change (PGIC),
and the Short-Form McGill Pain Questionnaire (SF-MPQ).

Results

Pts on PGB experienced percent reductions in endpoint
mean pain scores that were significantly larger than those
experienced by pts on PBO (-28.3% vs -7.5%; P<0.001). At
endpoint, 42% of pts on PGB reported >/=30% pain-score
reductions while only 16% of pts on PBO reported similar
reductions. Pts on PGB also experienced significant reductions
in sleep interference and significant improvements in PGIC
and SF-MPQ scores. The most common adverse events (AEs)
were somnolence, dizziness, asthenia, and dry mouth.
Discontinuations due to AEs were 21% and 13% for pts on
PGB and PBO respectively.

17 - 20 August 2005 - Uluru, Northern Territory, Australia

Conclusions / Implications

PGB was effective and well-tolerated as treatment for central
NeP caused by SCI. These data contribute to the body of
evidence demonstrating that PGB is a clinically effective
treatment for a broad range of NeP syndromes.

Funded by Pfizer.

44. NEUROPATHIC FACIAL PAIN:
POSSIBLE CONDITIONS, DIFFERENTIAL
DIAGNOSIS AND DIFFERENTIATING
DIAGNOSTIC FEATURES

MARK DRANGSHOLT*, LINDA LERESCHE,
EDMOND TRUELOVE
UNIVERSITY OF WASHINGTON, DEPARTMENT OF
ORAL MEDICINE, SEATTLE, WASHINGTON, USA

Background / Objective

Besides trigeminal neuralgia, several chronic facial pain
conditions may be propagated by neuropathic mechanisms.
However, little work has been done to identify these disorders,
to propose diagnostic criteria, or to identify features that may
differentiate neuropathic from non-neuropathic facial pain.

Method / Design

Using the approach of Drangsholt (2005), we:
B 1) identified chronic facial pain conditions that may be
neuropathic in origin;

B 2) used diagnostic criteria proposed by Jensen (2004)
for general neuropathic pain to identify candidate
neuropathic facial pain conditions;

identified facial pain conditions likely confused with
neuropathic facial pain;

used data from existing literature and expert opinion
to estimate prevalence of diagnostic features in people
with neuropathic facial pain vs. other conditions;
calculated likelihood ratios for these potentially

differentiating diagnostic features.
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Results | Conclusions

Chronic facial pain conditions that potentially fulfill most of
Jensen's 5 criteria include atypical facial pain in a single
trigeminal nerve segment after surgery or trauma; sympathetically
maintained pain in a trigeminal nerve segment after surgery
or trauma, and painful trigeminal nerve injuries after surgery.
Common conditions that may be confused with these pains
include widespread chronic pain/fibromyalgia with facial pain;
temporomandibular disorders; bilateral and multi-segment
atypical facial pain. Using computer simulations, diagnostic
features differentiating neuropathic from non-neuropathic
conditions (TMD muscle pain) included: continuous [vs.
intermittent] pain for > 6 months (likelihood ratio of a positive
test (LR+)=4.8); loss of sensation over skin in region of pain
(LR+=4.8) and allodynia to touch in the painful area (LR+=2.3).
Symptoms found not to be valuable in differentiating
neuropathic from non-neuropathic facial pain were pain upon
palpation in the masseter/temporalis region (LR+=1.0) and
pain descriptors of aching or throbbing (LR+=1.4). We conclude
that several chronic facial pain conditions may be neuropathic
in origin. Specific history and exam features may help to
differentiate these pains from non-neuropathic pain conditions.

45. THALIDOMIDE FOR THE TREATMENT OF
REFRACTORY INTERSTITIAL CYSTITIS

GORDON IRVING*, DEBORA QUINN, FRED GOVIER,
JANE MILLER, KSENIJA STEFANOVIC
SWEDISH PAIN, CENTER, SEATTLE, WA, USA

Aims

Interstitial Cystitis (IC), a regional neuropathy characterized by
pelvic pain and voiding disturbances is likely the result of a
cascade of events precipitated by an initiating event and
propagated by immunologic and neurogenic mechanisms.
There is growing evidence that peripheral inflammation can
lead to neuronal and spinal glial cells excitation with release of
proinflammatory cytokines and perpetuation of chronic pain
conditions. We chose to evaluate whether using thalidomide a
neuroimmunomodulatory agent with anti-inflammatory properties
can effectively treat refractory Interstitial cystitis symptoms.

20 August 2005 - Uluru, Northern Territory, Australia

Methods

Patients who met NIH criteria for IC were eligible for this
open-label study. After obtaining informed consent and
completing the FDA mandated S.T.E.PS. program 7 of 9
patients (6F/1M) began Thalidomide at 100 mg QHS.
Thalidomide was escalated as tolerated to a maximum dose
of 400 mg. Average age 50.7 (39-61), average time with IC
symptoms 9.3 years (3-22). Intended treatment duration was
16 weeks with option of ongoing therapy. Patients were
assessed using 10 standard questionnaires for pain, quality of
life and IC symptoms weekly initially then monthly.

Results

Of 7 patients who have received drug. 4 have withdrawn:
blistering rash on the hands, (1) hives (1), prolonged flare of
CRPS type 1 (1) and lack of efficacy at 50 mg (1). 3 patients
remain on drug. Interstitial Cystitis Symptom Questionnaire
showed a mean reduction of 22-18 (18%) with reduced
frequency, urgency and nocturia occuring in 6/7 patients.
Average daily dose of thalidomide was 200 mg for an average
of 8 weeks. One participant continues to improve on 400 mg
after completing the trial.

Conclusions / Implications

If the initial results are confirmed, neuro-immunomodulatory
drugs may play a significant role in this intractable visceral
pain state. Randomized controlled studies of thalidomide or
the newer IMiDs may be warrented.

46. IMAGING THE INFLUENCE OF
ONGOING PAIN ON CENTRAL PROCESSING
OF CAPSAICIN-INDUCED SECONDARY
HYPERALGESIA

LAURA ZAMBREANU*, RICHARD G WISE,
PETRA SCHWEINHARDT, IRENE TRACEY
OXFORD UNIVERSITY DEPARTMENT OF
HUMAN ANATOMY AND GENETICS, OXFORD, UK

Objectives

Neuropathic pain is characterised by ongoing pain and
stimulus-evoked pain, ie allodynia and/or hyperalgesia. Topical
capsaicin application can be used to reproduce both of these.
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Our aim was to investigate the influence of ongoing pain on
the central processing of capsaicin-induced secondary
hyperalgesia.

Methods

Using functional magnetic resonance imaging, we recorded
brain responses to punctate stimulation before (scan 1),
during (scan 2), and after topical application of 1% capsaicin
(scan 3), in 12 healthy volunteers. Scan 2 and 3 were acquired
30 minutes after capsaicin application and 10-20 minutes
after capsaicin removal, respectively. During each functional
scan, 15 punctate stimuli activating A delta nociceptors, were
applied to the right lower leg outside a predefined, 3 x 3cm,
area of capsaicin treatment. Online VAS ratings of evoked
pain and background pain were collected after each stimulus.

Results

Average ratings of evoked pain were significantly higher scans
2 (16.9/100) and 3 (16.7/100) than during scan 1 (10.7/100).
Average rating of ongoing pain during scan 2 was 26.9/100.
Stimulation of untreated skin resulted in bilateral activation of
the insula and secondary somatosensory cortex, the anterior
cingulate cortex and supplementary motor area. Punctate
stimulation during scan 2 activated the same areas, with
higher Z scores in the contralateral posterior insula and bilateral
secondary somatosensory cortices and larger insular clusters
bilaterally. During scan 3, identical stimulation produced a
larger activation map, with activity in all previous regions and,
in addition, robust activation in the cerebellum, brainstem,
bilateral thalamus and basal ganglia and the left primary
somatosensory cortex.

Conclusions

Our results suggest that activation maps produced by
stimulation secondary hyperalgesia area are reduced in the
presence of ongoing pain. This is probably due to recruitment
of descending inhibitory pathways, and is most striking in
subcortical structures such as the brainstem, thalamus, basal
ganglia and the cerebellum.

17- 20 August 2005 - Uluru, Northern Territory, Australia

47. INTER-EXAMINER RELIABILITY OF
QUANTITATIVE SENSORY EXAMINATION IN
PATIENTS WITH NEUROPATHIC PAIN

NALINI SEHGAL*, MISHA BACKONJA, TERESA A. PELLINO
CSC, UWHC, MADISON, WISCONSIN, USA

Aims of Investigation

Diagnosis of neuropathic pain requires presence of sensory
pain signs on physical examination. These signs are also
considered a potential link in elucidating underlying pain
mechanisms. Quantitative clinical assessment of neuropathic
pain (QCANP) assesses for presence and severity of sensory
signs. Factors influencing QCANP results have not been
reported. This study evaluates inter-examiner reliability of
QCANP.

Methods

In this prospective study, four diagnostic categories of
neuropathic pain - radiculopathy, polyneuropathy, neuralgia
and myelopathy - were evaluated for abnormalities in sensory
modalities ie light brush, pinprick, cold and vibration utilizing
QCANP examination. Sixty-seven patients with chronic
neuropathic pain were enrolled. Eligible patients had a
diagnosis of neuropathic pain based on clinical examination
and corroborating diagnostic studies. All patients were
examined by a physician and a study coordinator, both trained
in QCANP. The examination was performed in random order,
to control for potential order effect. Examiners were blinded to
neuropathic pain questionnaires and to sensory abnormalities
detected on Q-CANP by the first examiner. Degree of
concordance between examiners for sensory abnormalities
was estimated.

Results

Overall concordance between two examiners was ~ 82%,
ranging from 76-88% across pain diagnoses and 75-94%
across sensory modalities. Concordance was lowest for
neuralgia and highest for polyneuropathy. Overall concordance
was lowest with pinprick and highest with vibration. Pain
intensity showed no correlation and was not predictive of
pattern of sensory abnormalities.
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Conclusion

Most of the sensory pains testing modalities in this study have
desirable degree of concordance for use as a clinical and
research tool. Further research should provide strategies for
improvements in this basic but important neuropathic pain
assessment tool.

48. NEUROPATIC PAIN IN RATS:
THALAMIC NEURONS PARADOXICAL FIRING

ROKYTA RICHARD*, VACULIN SIMON,
FRANEK MILOSLAV, ANDREY LADISLAV
DEPARTMENT OF NORMAL, PATHOLOGICAL AND CLINICAL
PHYSIOLOGY, 3RD FACULTY OF MEDECINE,
CHARLES UNIVERSITY, PRAGUE, CZECH REPUBLIC

Aims
New approache to the evaluation of the single unit activity from
the intralaminar thalamic nuclei after the dorsal rhizotomy.

Methods

The dorsal rhizotomy were provided at the cervicothoracical
level in adult rats. After this intervention the part of rats
presented self - mutilation and part not. The spontaneous
single unit activities from intralaminar thalamic neurons were
recorded and interspake intervales were constructed. Also the
chaodynamic methods (lyapunov exponents, shannon antropy
and mutual information average were used).

Results

In control rats lyapunov exponents, shannon antropy and mutual
information average values were significantly higher than
those of rhizotomized rats without any signs of self-mutilation.
The paradoxical effect was that the rats with self-mutilation
had the similar parameters as a controls.

Conclusions

The intralaminar neurons behave in chaotic way in all animals.
The most regular firing in self - mutilating rats were similar to
those in controls. The paradoxical firing of the neurons under
pathological brain matrix may participate in the modification
of pain feeling.

17 - 20 August 2005 - Uluru, Northern Territory, Australia

49. REDUCED GABAERGIC INHIBITION
IN THE RAT SPINAL DORSAL HORN FOLLOWING
LONG-TERM INTRATHECAL EXPOSURE
TO INTERFERON-GAMMA

KRISTINA S. VIKMAN*, PHILIP J. SIDDALL,
LING XU, ARTHUR W. DUGGAN
PAIN MANAGEMENT RESEARCH INSTITUTE,
UNIVERSITY OF SYDNEY, ROYAL NORTH SHORE HOSPITAL,
ST LEONARDS, NSW, AUSTRALIA

Aims

Prolonged increases in the level of the pro-inflammatory
cytokine interferon-g (IFN-g) can occur in the central nervous
system during disease states associated with persistent pain.
We have previously shown that intrathecal IFN-g increases the
responsiveness of dorsal horn neurons in vivo. Here we
examined if this IFN-g-mediated hypersensitivity is associated
with a loss of inhibition.

Methods

Intrathecal cannulae were implanted into anaesthetised male
Wistar rats. After 7 days, rats received 1,000 U IFN-g in 10 gl
saline intrathecally while control rats received saline alone.
Injections were repeated 4 times over 8 days after which
electrophysiological experiments were performed under
anaesthesia. Extracellular recordings of cellular responses were
obtained from dorsal horn neurons (n = 46) in the lumbar
spinal cord before (baseline), during and after iontophoretic
application of the GABA antagonist bicuculline.

Results

Administration of bicuculline to control animals resulted in
increased firing rates in response to mechanical stimulation
(brush, 268% of baseline; pinch, 187% of baseline, P <
0.001). More cells showed afterdischarges to brush (26% vs.
0%) and increased afterdischarges to pinch (234% of
baseline, P < 0.001). In IFN-g-treated animals, bicuculline
ejection had little or no effect on cellular responses. The firing
rates during mechanical stimulation did not differ from
baseline (brush, 130%; pinch, 106%, P > 0.15). There were
no increases in afterdischarges, however, a proportion of cells
lost their afterdischarges in the presence of bicuculline (brush,
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1 of 7; pinch, 6 of 21). In addition, electrically evoked
paired-pulse depression was not altered by bicuculline, which
differed to control rats who showed a reduction with bicuculline
(IFN-g, 99% of baseline; controls, 127% of baseline, P < 0.05).

Conclusions

The present results provide evidence that prolonged intrathecal
presence of IFN-g may contribute to hypersensitivity and
persistent pain by inducing disinhibition of nociceptive
transmission.

50. THE INFLUENCE OF ANALGESIC THERAPY
AND VARICELLA ZOSTER CONCENTRATION ON
MECHANICAL HYPERSENSITIVITY IN A RAT
MODEL OF ZOSTER-ASSOCIATED PAIN

FHASNIE*, S.PARKER, J.BREUER, A.S.C.RICE
IMPERIAL COLLEGE, ACADEMIC ANAESTHETICS,
CHELSEA AND WESTMINSTER HOSPITAL, LONDON, UK

Aim

The influence of analgesics

m (a) and viral inoculum concentration

m (b) on the mechanical hypersensitivity which develops
following varicella-zoster virus (VZV) infection was
examined.

Method

VZV was propagated on fibroblast cells and injected into the

left hind foot pad of male Wistar rats. Control animals

received injection of uninfected cells. Withdrawal thresholds
to punctuate mechanical stimuli were measured up to 30 days
post-infection.

m (a) From days 18-21 post-infection, morphine (2.5mg/kg
i.p.), amitriptyline (10mg/kg i.p.), gabapentin
(30mg/kg i.p.), (S)-(+)-ibuprofen (20mg/kg i.p.) or
vehicle was injected twice daily.

m (b) Animals were infected with suspensions prepared
from VZV cultures which displayed 15%, 35% and
80% cytopathic effect (cpe).

17 - 20 August 2005 + Uluru, Northern Territory, Australia

Results

(@) VZV-infected animals demonstrated a mean (sem) decrease in
mechanical thresholds of 28.6% (1.4) prior to pharmacological
intervention. The mean ipsilateral baseline threshold in these
animals was 41.4qg (1.4). At the end of drug administration,
mean withdrawal thresholds were: Morphine 39.2g (1.3),
amitriptyline 40.4g (1.7), gabapentin 41.7g (1.8), (S)-(+)-
ibuprofen 40.3g (0.7) and vehicle 25.4g* (1.7). Treatment by
all active drugs, but not solvent was associated with a reversal
of mechanical withdrawal thresholds to baseline. By day 25
post-infection, these thresholds reverted to pre-drug values:
Morphine 29.1g* (1.6), amitriptyline 26.4g* (1.4), gabapentin
30.4g* (1.4) and (5)-(+)-ibuprofen 26.5g* (0.7) (b) Mean
decrease (from baseline) in ipsilateral withdrawal thresholds
on day 14 post-infection was: 1.2% (1.1) at 15% cpe; 17.5%
(1.6) at 35% cpe; 30.3%* (1.6) at 80% cpe (log
dose-response relationship was linear).

Conclusion

VZV infection of rats is associated with a mechanical
hypersensitivity of the hind-limb which is sensitive to
analgesics and the concentration of virus injected.

Acknowledgements
Supported by the Wellcome Trust (London Pain Consortium).
Pfizer supplied Gabapentin.

71



