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Inflammation
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* A: “a state of physical, emotional, or mental lack of well-
being or physical, emotional, or mental uneasiness that

ranges from mild discomfort or dull distress to acute often e “3local response to cellular injury that is
unbearable agony, may be generalized or localized, and is y \ . .

the corl}sequefnce of t()jeing injured orfhurlt plf(mysficallylobr marked by capillary dilatation, leukocytic
mentally or of some derangement of or lack of equilibrium . g . . .

in the physical or mental functions (as through disease), infiltration, redness, heat, pain, swelling, and
and that usually produces a reaction of wanting to avoid, often loss of function and that serves as a
escape, or destroy the causative factor and its effects” ] A A . .

_ Merviam-Webster 2014 mechanism initiating the elimination of

noxious agents and of damaged tissue”
* B: “a basic bodily sensation that is induced by a noxious .
stimulus, is received by naked nerve endings, is — Merriam-Webster 2014
characterized by physical discomfort (as pricking,
throbbing, or aching), and typically leads to evasive action”
— Merriam-Webster 2014
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€ Radiculitis ’ Pain Perception

GLOBUS

Brain

* “inflammation of the root of a nerve” .
— Merriam-Webster 2014

Transduction
* Transmission

Descending
Pathway

Ascending

* Radicular pain, or radiculitis, is pain "radiated" * Modulation =<l
along the dermatome (sensory distribution) of a * Perception ‘ orsal Root
nerve due to inflammation or other irritation of e .
the nerve root (radiculopathy) at its connection
to the spinal column * Behaviour

— Wikipedia 2014

* Interpretation

Xal _—J
Peripheral nociceptors
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Genotype and phenotype

Factors Contributing to Pain Severity

Pathological
mechanisms

(eg, inflammation,
central or peripheral
sensitisation)

History/social

(eg, previous pain
experiences, reaction
to pain by significant
other)

Cognitive factors
(eg, interpretation
of nociception,
coping style)

Emotional factors
(eg, fear of pain,
degree of anxiety)

L
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- Inflammatory Pathways 2
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Arachidonic acid metabolites and inflammation

Cell membrane phospholipids

Steroids innibit -- - (_Phospholipases

1

Other

ACID HPETEs —> HETEs
lipoxygenases
SOX-1 and COX-2 inhibitors, 3 . \
aspirin, indomethacin inhibit =~ > ( Cyclooxygenase SLipoxygenase
Prostaglandin G, (PGG) [ SHPETE ————> SHETE
|

12-Lipoxygenase J)
Prostaglandin H, (PGH,) o -

Chemotaxis

Leukotriene A, (LTA;) —— Leukotriene By
LTB,)

Leukotriene C (LTC,)

Prostacyclin Thromboxane A, e
[TXA) Bronchospasm
i A Leukotriene D, (LTD,) Increased
vasodilation, vasoconstriction,

ascular
inhibits platelet promotes platelet permeabilty

Leukotriene Eg (LTE,)
aggregation aggregation

from Robbins & Cotran’s

Pathological Basis of Disease

8th edKumar V et al. (eds).

Saunders Elsevier. Philadelphia (2010)

Lipoxin A, Lipoxin By
PGD, PGE, (LXA,) (LXBy)

Vasodilation Inhibit neutrophil adhesion
Increased vascular permeability and chemotaxis

.

¢ ...put in context
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* Disc Herniates
— Mechanical insult
— Genetic predisposition

* Get inflammation +/- direct pressure on nerve

e Causes Pain
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- hypoxia
- immune

reaction

Virus inf. _/‘

Tumor cell

==
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Fever and
acute-phase

Tumor
Plasma enzyme systems: S
 congulation Calor
- fibrinolysis
- kinin/Kallikrein S
piaiiakls St é ‘ Rubor
Bendtzen 2004 Oedema Pain

L
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Dolor

- Simplified for Orthopods...

IL-1p, IL-6, NO, Bradykinn, NGF, H*

lu;:

EPAP

" / 'vixg;\ \&

Action potential

€

* Activity in neural
pathways in response to
potentially tissue
damaging stimuli

Nociceptive pain:
Nociceptors in tissues
send pain signals to the
CNS.

Inflammatory vs Neuropathic Pain

* Initiated or caused by a
primary lesion or
dysfunction in the
nervous system

Neuropathic pain:
Damage to the nerve
itself causes typical pain
symptoms.
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2 Midazolam
Anaesthetic Interventions Midazolam 5 Oplold Agonists

Kocycdazocine o - 2-Mathy-serctonin Ca channel a26
\ Freedom from Pain. | . ; Clonidine Iigan d
Cancer Therapics
SHTs  Presynaptic Primary Gabapentin /
\ Invasive Therapy EI Afferent Fiber pregabalin
Na channel
NX-111
. Strong Oploids for Moderate to Severe Pain AM336
£Non Opioids + Adjuvants EI Nar
NSAIDS
AMPA o £ NMOA  DAMGO
— | N type Ca channel
3 3 Clonidine .
Weak Opioids for Mild to Moderate Pain cr K cr K o Conotoxins —
Oral Route GABAy GABA, ziconotide
+ Non Opioids ek - \ St
+Adjuvants E] Midazolam . R-Pid Neca \.\ R-Pla'Neca Baclofen
— Y Nitric oide
ca* 1 CT € | Aminoguanidine
(other 2nd messengers) | | /i Dorsal Hom Cell
/ .
Non Opioid: \ ost synaptic
Yo Opiids ot — Tt e \ o \ostaynagigl
EI Altered Long-term Responses \ l
CGMP-PK
PAIN > 2 Life >

=5 Chronic Pain Chronic LBP Model
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Pathogenic Motor behavior

* "pain that extends beyond the expected period of Mechanism P
. ” sensation

hea I | ng Fear of movement PAIN
Mo ypotnees 2007 8, 7450 medica = g,qucai:nn::m Distress g:rees‘::re
hypotheses Local Local /
° > 3/12 ELSEVIER http: //intl elsevierhealth.com/journals/mehy motion motion > P 34
O > 6/12 Pathophysiological model for chronic low back pain

integrating connective tissue and nervous system

Ly > 12/12 mechanisms *

Microtrauma Decreased

inflammation Central de;cendmg
Sensitization  [P3iN
. inhibition
Helene M. Langevin **, Karen J. Sherman

* Neuroplasticity — maladaptive change — :
peripheral and central sensitization - somatototic e b Ry stom
representation inappropriately reorganized SoRtTissue

Sensory afferent input
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Chronic LBP Model owosse1argets for Chronic Neuropathic Pain

Therapeutic interventions

Movement and posture Cognitive therapy
i therapy

Tai chi Relaxation techniques Pl b
Physical therapy a0

interventions

‘Yoga
l l 2
Structural A Foal Pschosocial factors
Distress Pain behavior
or injury Pain Job dissatisfaction
Scoliosis

brain: malfunctioning of central pain inhibitory
pathways arising from periaquaductal gray matter
§.and rostral ventral medulla in brainstem

brain: cognitive-emotional sensitisation

brain: sensory-motor conflict

overactive malfunctioning of

2 ascending pain descending pain-modulating
izomnedytgg:t:::;" Pathogenlc fascilatory pathways
Disc hernation i pathways dorsal horn: hyperexcitability of NMDA-receptor
MeChanlsm sites of d-order neurons &
. increase in discharges from
Genetic j ﬁ:’:‘:‘:‘:"“ Neuroplasticity \ Genetic ditterendil spinal cord second-order neurons
p"’d's‘ms'."n“ plasticity in sensory
to connective processing
tissue injury

T

~

injury / trauma /

arthritis
Direct tissue mechanical stimulus

Acupuncture Massage
Yoga Chiropractic manipulation

peripheral tissues:
enhanced responsiveness of
nociceptive endings

A\
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1t Line Agents Duration of
Medication class Starting dosage Titration Maximum dosage adequate trial

e Targets for Chronic Neuropathic Pain

SLoBuS Secondary-amine TCAs
Nortriptyline® or 25 mg at bedtime Increase by 25 mg/d 150 mg/d; if blood concentration 6-8 wk with at
dcslpl’ul’m'lc'7 (use every 3-7 d as tolerated of active medication and its least 2 wk at
tertiary amine TCA metabolite is <100 ng/mL (mg/L), maximum
only if secondary amine continue tritation with caution tolerated dosage
TCA not available)
SSNRIs
Duloxetine 30 mg once daily Increase 10 60 mg 60 mg twice daily 4wk
, - s once daily after 1 wk
e Restore in h|b|tory neurotransmission Venlafaxine MSmgonceormvie Ity TS mgcach 225 myd 46wk
aily wee
Calcium channel a,-d ligands
— GABA Gabapentin® 100-300 mg atbedtime  Increase by 100-300 mg 3600 mg/d (1200 mg 3 times daily); 3-8 wk for
or 100-300 mg 3 times daily every reduce if impaired renal function tritration plus
BI k . h I R\ 9 3 times daily 17 d as tolerated 2 wkat
Y maximum dose
oc perl p eral sensitization Pregabalin® 50mg 3 timesdaily or  Increase to 300 mg/d 600 mg/d (200 mg 3 times 4wk
or 75 mg twice daily after 3.7 d, then by or 300 mg twice daily); reduce if
. as tolerated 150 mg/d every 3-7d impaired renal function
Na channels
Topical lidocaine
ey . . 5% lidocaine patch Maximum of 3 patches None needed Maximum of 3 patches daily for a 3wk
¢ Block central sensitization -, - daly o maimum maximum of 123008
= of 12

Opioid agonists

° M od u | ate Ca Ch anne I s at a26 Ssu b un it Morphine, oxycodone, 10-15 mg morphine After 1-2 wk, convert No maximum dosage with careful 4-6 wk

methadone, and every4horasneeded  total daily dosage to titration; consider evaluation by
levorphanol® (equianalgesic long-acting opioid pain specialist at relatively high
dosages should be analgesic and continue dosages (g, morphine at
used for other opioid short-acting medication 120-180 mg/d; equianalgesic
analgesics) as needed dosages should be used for other
opioid analgesics)
Tramadol® 50 mg once or twice Increase by 50-100 mg/d 400 mg/d (100 mg 4 times daily);in 4 wk
daily in divided doses every patients >75 y, 300 mg/d

3-7 d as tolerated

A\

BMJ2012:344:0457 doi 10.113810m 0497 (Publshed 13 February 2012) Page 10115

BM]

NeuPSIG 2010
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RESEARCH
* Neuropathic Pain Special Interest Group

. 3I'd Line: Drugs for relief of pain in patients with sciatica:
p systematic review and meta-analysis

— Other antidepressants R oren Access

* Bupropion, citalopram, paroxetine Rafael Zambelli Pinto PhD student', Chris G Maher director', Manuela L Ferreira research fellow,

. . 3 . Paulo H Ferreira senior IECmrel;S Mark Hancock senro: lecturer”®, Vinicius C Oliveira PhD student',

— Certa in a ntlepl |e ptICS Andrew J McLachlan professor®, Bart Koes professor’

* Carbamazepine, lamotrigine, oxcarbazepine, topiramate, i i i

Ehs pine, gine, P W ) * NSAIDs, corticosteroids, antidepressants,

anticonvulsants, muscle relaxants and opioids

* “Conclusions: As the existing evidence from
clinical trials is of low quality, the efficacy and
tolerability of drugs commonly prescribed for the
management of sciatica in primary care is
unclear.”

— Topical
 Capsaicin, dextromethorphan, memantine, mexiletine
* Recent trials
— Botulinum toxim
— Lacosamide
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A\

Q Combination phart apy for the tre of
- neuropathic pain in adults (Review)

SPINE Volum
o201
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- ” " Chaparro LE, Wiffen PJ, Moore RA, Gilron I
Gabapentin and Pregabalin in the Management of
Postoperative Pain After Lumbar Spinal Surgery
A Systematic Review and Meta-analysis

Lin Y, MD,* Bo Ran, MD; Min Li, MD,* and Zhicai Shi, MD+

e 7 studies included

. o o THE COCHRANE
* Both drugs significantly reduce post op pain COLLABORATION®

during day 1 and reduce need for opiates [ \ )
* 45%+ pts with neuropathic pain on >2 drugs

* Poor evidence for most things
* Gabapentin + Opiate > Gabapentin alone

\J
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REVIEW ARTICLE

Neuropathic Pain and Pharmacological

Treatment
Study Drug Condition Nature of Study Efficacy
< Y s wt G e +,
Joost L. M. Jongen, MD, PhD**'; Guy Hans, MD, PhD*; Gilron et al.©2 Gabapentin + morphine PHN, DPN PR C Positive
Honorio T. Benzon, MD, FIPPS; Frank Huygen, MD, PhD, FIPPY; Craig T. Gilron et al.*® Gabapentin + nortriptyline PHN, DPN PR C Positive
Hartrick, MD, FIDP** Baron et al.¥’ Gabapentin + lidocaine plaster PHN, DPN PR C Positive
Hanna et al.5® Gabapentin + oxycodone DPN PR C Positive
5 = Zinetal® Oxycodone + pregabalin PHN, DPN PR C No difference
logical Mech I 4 g
Symptom i oo S R Khoromi et al.>* Morphine + nortriptyline Lumbosacral radiculitis PR C No difference
Paroxysmal shooting or Ectopic activity in nociceptive unmyelinated C fibers Anticonvulsants Mercadante et al.> Morphine + amitriptyline Neuropathic cancer pain P, R, C, Crossover No difference
stabbing pain Anti-arrhythmics
Tricydlic antidepressants €, controlled; DPN, diabetic painful neuropathy; P, prospective; PHN, postherpetic neuralgia; R, randomized.
ion of peripheral receptors, ectopic discharges in C fibers and Topical anesthetic drugs
buming pain ion of ing pain-inhibiting pathways IV lidocaine or infiltration

Tricydlic antidepressants
Anticonvulsants
Dysesthesias Ectopic discharges in thick myelinated (A-B) nerve fibers Drugs with inhibiting influence
on sodium channels . . b 3 .
il * Different combinations vary in efficacy

Tricydlic antidepressants

Paresthesias Spontaneous, ectopic discharges in different types of nerve fibers, Membrane-stabilizing drugs
going from A-B fibers to the thin myelinated A- fibers, and in the Anticonvulsants
unmyelinated C fibers Anti-arrhythmics
Tricyclic antidepressants
Allodynia Complex combination of different mechanisms, such as central Anticonvulsants
reorganization (with the implementation of ectopic impulses) of A-8 Baclofen
fibers, central sensitization of A-B fibers, loss of descending inhibiting Opioids
control Clonidine
Tricydlic antidepressants
History and type of pain is important in treatment NMDA antagonists o ~
Local anesthetics Lyen »

Pain Physician 2012; 15:E199-E245 « ISSN 2150-1149

Q;ﬁ Radiculitis Pharmacological Options

Systematic Review

Effectiveness of Therapeutic Lumbar
Transforaminal Epidural Steroid Injections in
Managing Lumbar Spinal Pain

Laxmaiah Manchikanti, MD', Ricardo M. MD%, Kavita N. Manchikanti, MD?,
Xiulu Ruan, MD*, Sanjeeva Gupta, MD’, Howard S. Smith, MD¥, Paul J. Christo, MD, and

Interlaminar S
Transforaminal (best) e 27 studies
Caudal

e Evidence is:

What to inject... — good for radiculitis secondary to disc herniation
with LA+steroid

— fair for LA only

— fair for spinal stenosis with LA+steroid

A1
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GLOBUS RANDOMIZED TRIAL antiTNFa GLOBUS
s .
Randomized, Double-blind, Placebo-Controlled, byt . bttt
Trial of Transforaminal Epidural Etanercept g Trismm g T et
for the Treatment of Symptomatic Lumbar = 1\ g°
Disc Herniation FRERAW H
Brian J. C. Freeman, FRCS (Tr & Orth), FRACS (Ortho}, DM,*+ Gy L. Ludbrook, FANZCA, PhD,*+ a R\ 2,
Sephan il FRACR Nichael o, FANZCA, FEAVAKZCAS Brice Mtehell, FACSH FACSI Mpsinvid, & : 5
Mark Jaros, PhD,|| Michael Wyand, DVM, PhD,** and James R. Gorman, MD, PhD** § 2 = s
- . 4 * * T
* Phase 2a clinical trial , o
o+ 5 = % » % =

Weeks after first injection

* 43/49 pts 18-70yrs radicular pain disc herniation >5/10 \ e R
* Randomized 0.5mg, 2.5mg, 12.5mg etanercept vs placebo

* ITT-10/12/13/8
e PP-10/8/10/9
* Multicentre double blind . : 3 -

Weeks after first injection

- 8-2.5-mg Etanercept ~-2.5-mg Etanercept
—a— 12.5-mg Etanercept = 12.5:mg Etanercept

~-Placebo

~n-Placebo

Small numbers

Mean (SEM) WBP score

Mean (£ SEM) WLP score

Weeks after first injection

Low dose etanercept reduced both leg and low back pain
Need phase 3 trials >

* 2 injections 2 weeks apart (?why)

A\
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Q Pain Physician 2014; 17:£27-E44 « ISSN 2150-1149
il
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L Anti-Tumor Necrosis Factor Antagonists in the
Treatment of Low Back Pain and Radiculopathy:
A Systematic Review and Meta-analysis

Daniel C. Pimentel, MD, PhD'2, Omar El Abd, MD?, Ramsin M. Benyamin, MD*%,
Anna M. Buehler, PharmD, PhD? Victor F. Leite, MD?, Danesh Mazloomdoost, MD",
Janini Chen, PT?, W Tu Hsing, MD, PhD?, and Joao E. D. Amadera, MD PhD'*

* Jury is still out

* Low evidence epidural for disc radiculopathy
* Mod evidence no higher AEs vs placebo

* Suggest more studies esp for LBP

-
»

Pain Physician 2011; 14:475-481 « ISSN 1533-3159

GLOBUS o
=1 NMDA antagons

Effect of Addition of Epidural Ketamine to
Steroid in Lumbar Radiculitis: One-Year
Follow-Up

Yasser Mohamed Amr, MD.

* 200 pts > 6/12 leg > LBP small disc MRI
86

— 2ml 80mg triaminolone 3ml 0.25% bupivacaine 3ml
30mg ketamine

» 88

— 2ml 80mg triaminolone 3ml 0.25% bupivacaine 3ml
0.9% Saline

* All improved, after 1/52 ketamine group better

»

Prospective Randomized Trial of
Chemonucleolysis Compared With Surgery
for Soft Disc Herniation With 1-Year,
Intermediate, and Long-Term Outcome

Part I: The Clinical Outcome

Douglas Wardlaw, MB ChB, Chi, BSc, FRCSEd,* lan K. Rithchie, MB ChB, FRCSEd, FRCSE(Orth)
Adel | B ChB, MCh(Orth), FRCSEd, Mukta Vavdha, MD,S and
Clifford i CPES

* Chymopapain
— proteolytic enzyme isolated from the latex of
papaya (Carica papaya)
— SEs — anaphylaxis, paralysis, death
— Abbot Pharmaceuticals discontinued manufacture
2001 after purchasing BASF GmbH

A\

SPINE Volume 36, Number 5, pp E293-E300
02011, Lippincors Wllams & Wilkins
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[ELDELE a2 blocker

Transforaminal Epidural Clonidine Versus
Corticosteroid for Acute Lumbosacral
Radiculopathy due to Intervertebral

Disc Herniation

Abram H. Burgher, MD," Bryan C. Hoelzer, MD;# Darrell R. Schroeder, MS,# Gregory A. Wilson, RRT.+ and
+

26 pts disc herniation

* 11 clonidine vs 15 traimcinolone variable doses
* 2 injections 2-4/52 (why?)

* Both groups improved at 1/12

* Steroid better

* New 4 year study coming from Exeter...

-
»

Visual Analog Scale

20
80
7
60
50
o ———Growp ll
30
20
10
0

Pre Post 1 week 1 month 3months. S months 9months  12months
“Time of examination

-
»

100 pts enrolled —
2. Specific neurological symptoms.
(paraesthesia)
Si 3. SLR— 50% of normal

48 chymo 52 surgery e i

and/or positive bowstring

4.Two of four neurological signs
5.

10 chymo to surgery within 8/52 o

And/or CT scan
And/or venogram

Good or excellent results:

—1lyr 94% vs 96%

— 10-13yrs 72% vs 72% (31 vs 29 pts)
— 24-27yrs 63% Vs 67% (24 vs 21 pts)
As effective as surgery in ITT analysis
Restore its availability!
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e RANDOMIZED TRIAL
Prospective Randomized Trial of Chemonucleolysis
Compared With Surgery for Soft Disc Herniation
With 1-Year, Intermediate, and Long-Term Outcome
Part Il: The Radiological Outcome
Douglas Wardlaw, MB ChB, ChM, BSc, FRCSEd,* lan K. Rithchie, MB ChB, FRCSEd, FRCSE(Orth), +

Adel F. Sabboubeh, MB ChB, MCh(Orth), FRCSEd,+ Mukta Vavdha, MD,§ Martin Downing, BSc, §
and Clifford J. Eastmond, MD, FRCP, FRCPES

* Loss of disc ht space same in both groups

Other Agents

* Baclofen
— GABA B agonist
— Spasticity

* Memantine
— NMDA

— Alzheimers
* Dextromethorphan
— NMDA / opiate receptors

— cough suppressant, pseudobulbar effects, dissociative

hallucinogen
* Mexiletine
— Na channel blocker Class 1A anti-arrhythmic

Inhibition of Nitric Oxide Mediated Protein Nitration: Therapeutic Implications in
Experimental Radiculopathy.

Spine 2014 in press
DOI: 10.1097/BRS.0b013e3182a085d9

=L
Lee, Seong Jae MD, PhD *; Kim, Tae Uk MD *; Park, Jeong-Soo PhD +; Ra, Jong Yun MD, PhD *
Miscellaneous

Works in both compressive and neuropathic models
v View Abstract

AB Study Design. Experimental animal study Objective. This study investigated whether NO mediated
protein nitration is involved in the pathogenesis of radiculopathy and whether the symptoms can be
relieved by its suppression. Summary of Background Data. It has been reported that nitration of
protein mediated by Nitric Oxide (NO) is involved in the degenerative neurologic disorders, but its
involvement is not clear in the radiculopathy. Methods. Two kinds of rat models of radiculopathy
were used. Radiculopathy was induced either by ligation of spinal nerve roots or transplantation of
autologous nucleus pulposus (NP). In separate groups of rats, aminoguanidine AG!, a potent nitric
oxide synthetase (NOS) inhibitor, was administered just before induction of radiculopathy, to
suppress NO production and resultant nitration of protein. Sensation of the hind limb was evaluated
by plantar sti ion test, and motor was assessed by observation of gait pattern.
Nitrotyrosine, product of protein nitration, was assayed itatively by Western il

Results. Mechanical allodynia was observed in both compression and NP groups, but motor weakness
was observed only in the compression group. Preop: i ini: ion of AG

mechanical allodynia and motor weakness. Optical densities of nitrotyrosine bands increased
significantly in radiculopathy groups, but they were lowered by administration of AG. Conclusions.
NO mediated protein nitration contributes to the of both types of

Suppression of NO production can decrease protein nitration and relieve neural dysfunctions of
radiculopathy. (C) 2013 by Lippincott Williams & Wilkins

A\
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e Other Agents

GLOBUS

» Ziconotide
— Toxin of the cone snail species Conus magus
— Selective N-type voltage-gated calcium channel blocker
— Intrathecal ONLY
* Tapentadol
— Centrally acting opioid and norepinephrine reuptake
inhibitor
* Vitamins
— Vitamin E shown to be neuroprotective vs cisplatin
* Cannabinoids
- MS
* Calcitonin

A\

The Future...

GLOBUS

Ann Neurol. 2011 August ; 70(2): 207-212. doi:10.1002/ana.22446.

Gene Therapy for Pain: Results of a Phase | Clinical Trial

David J. Fink, M.D.!, James Wechuck, Ph.D.3, Marina Mata, M.D.", Joseph C. Glorioso,
Ph.D.2, James Goss, Ph.D.3, David Krisky, M.D., Ph.D.3, and Darren Wolfe, Ph.D.3

* NP2 - replication defective HSV-based vector
expressing human preproenkephalin (PENK)
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GLO!

If all else fails...

GLOBUS

Life moves us 3

Thank you

e Summary Pharmacological Options

NSAIDs / COX2

Opioids

— Oxycodone, tramadol, fentanyl, morphine etc
Antidepressants

— TCAs — amitriptyline, nortriptyline etc.

— SNRIs — duloxetine, venlafaxine etc.
Anticonvulsants

— Gabapentin, pregabalin, carbamazepine, valproate, lamotrigine,
topiramate etc.

Topical Agents

— Lignocaine patch, capsaicin

Epidural

— Steroid, antiTNFa, clonidine, ketamine
Intrathecal

— Ziconotide, opioids

Life moves us
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Eur J Neurology 2011

Table 7. Guidelines on Pharmacological Treatment of
Neuropathic Pain

Pharmacological Treatment

First Line for various conditions Second Line
TCAs (25 to 150 mg/day) Tramadol (200 to
Gabapentin (1200 to 3600 mg/day) 400 mg/day)
Pregabalin (150 to 600 mg/day)

First Line for restricted conditions Second or Third Line
Lidocaine plaster (up to three Opioids

plasters/day): PHN
Duloxetine (60 to 120 mg/day): PDN
Venlafaxine (150 to 225 mg/day): PDN
Capsaicin 8% patch: PHN, HIV
neuropathies
Cannabinoids: MS
Pregabalin SCI
First Line for neuropathic cancer pain
Gabapentin
Tramadol, TCAs level B of evidence
Combination therapy
Gabapentin & TCAs
Gabapentin & opioids

TCAs, tricyclic antidepressants; PHN, post herpetic neuralgia; PDN, painful diabetic
neuropathy; MS, multiple sclerosis; S, spinal cord injury; HIV, human immuno-
deficiency virus.
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« Sprouting in the DRG « Increase in SP binding %
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Topical Agents: Proposed MOA

Lidocaine patch 5% |Acts by blocking sodium

channels thereby reducing
ectopic nerve impulses

Acts via depletion of
substance P and activity at
the vanilloid receptor

MOA = mechanism of action

Galer BS, etal. A Giinical Guide to Neuropathic Pain. McGraw-Hill Healthcare Compar

.
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Antidepressants: Proposed MOA

s Inhi n of serotonin and
orepinephrine reuptake

Inhibition of serotonin and
norepinephrine reuptake

Adriaensen H, et al. Diabetos Motab Res Rev. 2005:21:231-240.
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PAIN" 150 (2010) 420-427

PAIN'

The efficacy and safety of pregabalin in the treatment of neuropathic pain
associated with chronic lumbosacral radiculopathy

Ralf Baron **, Rainer Freynhagen ”, Thomas R. Télle€, Christian Cloutier %, Teresa Leon®, T. Kevin Murphy ¢,
Kem Phillips®, on behalf of the AO0$1007 Investigators
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Opioids: Proposed MOA

Mechanism

Tramadol |Acts through both the u-opioid
receptor and inhibits the uptake
of norepinephrine?

tos Motab Res Rov. 2005;21:231-240,
ol Exp Ther. 1992,260:275-285.
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nticonvulsants: Proposed MOA

Drug

Oxcarbazepine Modulation of hig
activated calcium channels

Valproate, lamotrigine, Blockade of voltage-gated
topiramate, oxcarbazepine |sodium channels

Gabapentin, pregabalin Modulates voltage-gated Ca?*
channels via binding to c,-d

subunit of presynaptic neurons

Adriaensen H, et al. Diabetos Motab Res Rev. 2005:21:231-240.
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Pharmacologic Treatments for
Neuropathic Pain: Summary

Topicals
+ Efficacy established in randomized controlled trials
«  Application limitations
Opioids
+ Efficacy established in randomized controlled trials
Limitations: side effects are limiting; documentation and monitoring needed
Antidepressants
Efficacy established in randomized controlled trials
Limitations: adverse events limit usage, especially of TCAs
+ Duloxetine
—~ 250% reduction in pain reported by up to 50% of painful DPN patients
~ No evidence to support its use in PHN
Anticonvulsan
+ Pregabalin
~ 250% redus in pain reported by up to 48% of painful DPN patients.
~ 250% reduction in pain reported by up to 50% of PHN patients
~ Rapid onset of action
- Bid and tid dosing ranging from 300-600 mg/d

v

11



