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1. I participated in board meetings for Pfizer, Grunenthal, Medtronic, Mundipharma.
2. | have been involved in "investigator initiated research” trials with Pfizer, Mundipharma,
Meizler-UCI, and Saint-Jude Medical.
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Learning objectives

During this presentation, the following topics will covered.

1. The role of pharmacological interventions in the treatment of NeP;
2. The basic pharmacological properties of the main drugs used to treat NeP;

3. The actual efficacy of drugs used to treat NeP and their propensity to cause
adverse events

4. The basis of combination therapy for NeP;

5. The limitations of the current evidence-based treatments for NeP and the
rationale of mechanism-based approach to NeP.
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Treatment of Neuropathic Pain

ablative surgery

rehabilitation Neuromodulation

physical sistemic
therapy drugs

Intrathecal drug infusion

Psycotherapy
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Treatment of Neuropathic Pain

ablative surgery

rehabilitation Neuromodulation

physical sistemic

Intrathecal drug infusion

therapy drugs

Psycotherapy |
hypnosis Sléep

ATTENTION:
Evidence-based treatment vs. individualized treatment
Positive evidence # negative evidence # insufficient evidence
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Response has been defined as a 30-50% decrease in pain intensity compared to placebo
55% of trials were performed in DPP and PHN

Very low number of studies were performed in other etiologies of NeP such as central pain, HIV associated
pain, chemo-associated NeP

Up to 40% of patients with neuropathic pain (NeP) are pharmaco-resistant [Hansson 2009].
Most studies assessed the effects of drugs as monotherapy. [Finnerup et al., 2015]
Combination treatment has been assessed in 11% of the trials.

There is no correlation between etiology of neuropathic pain and its symptoms (mechanisms) or treatment
response. [Attal 2008]
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Main classes of drugs used in NeP

1. 020 - ligants (“gabapentinoids")

Opioidergic systems

Pregabalin
[150-600 mg/d (2xday)]

+Acts on a subunit of primary afferent Ca channel decreasing neuronal
hyper sensitivity and increases the action of descending noradrenergic
inhibitory control; +Not metabolized

+Excretion in urine (97%)

+Time to analgesia onset: days

+Main adverse events: dizziness, leg edema, mental changes, weight gain
+Serious adverse events: skin reactions

+Contraindications: none

+Pregnancy C

Serotonine

Gabapentin
[900-3600 mg/d (3xday)]

+Acts on a subunit of primary afferent Ca channel decreasing neuronal
hyper sensitivity and increases the action of descending noradrenergic
inhibitory control;

+Not metabolized

+Excretion in urine (97%)

+Time to analgesia onset: days

+Main adverse events: dizziness, leg edema, mental changes, weight gain
+Serious adverse events: skin reactions

+Contraindications: none

+ Pregnancy C
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Main classes of drugs used in NeP

2. Serotonin and Noradrenalin
Reuptake Inhibitors (SNRI's)

Opioidergic systems

Duloxetine
[60-120 mg/d (once a day)]

+Acts increasing the availability of NE and 5-HT increasing descending
inhibitory control;

+Metabolized by CYP-2D6

+Time to analgesia onset: weeks

+Main adverse events: dizziness, nausea, sweating, sexual dysfunction
mental changes, weight loss.

+Excretion: urine 70%

+ Contraindications: hepatic or renal failure

+ Pregnancy C

Serotonine

Venlafaxine
[150-225 mg/d (once a day)]

+Acts on a subunit of primary afferent Ca channel decreasing neuronal
hyper sensitivity and increases the action of descending noradrenergic
inhibitory control;

+Excretion: urine 87%

+Metabolized by CYP-2D6

+Time to analgesia onset: weeks

+main adverse events: dizziness, nausea, sweating, sexual dysfunction
mental changes, weight loss, hypertension

+Contraindications: hepatic or renal failure

+ Pregnancy C
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Main classes of drugs used in NeP

3. Tricyclics Antidepressants (TCA's)

Amtriptyline, Nortriptyline, Imipramine,

Chlomipramine, Maprotiline
[25-150 mg/d (once a day)]

+Act increasing the availability of NE and 5-HT increasing
descending inhibitory control;

+ Anticholinergic, antihistaminergic, Na channel blocker
+Metabolized by CYP-1A2, 3A4, 2D6

+time to analgesia onset: weeks

+main adverse events: wight gain, somnolence, dizziness,
orthostatic hypotension, xerostomia, constipation

+Excretion: urine 70%

+ Contraindications: acute MI, narrow angle glaucoma, AV-block
+ Pregnancy C-D

Opioidergic systems

Serotonine
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Main classes of drugs used in NeP

4. Opioids

Oxycodone
[20-120 mg/d (2-3xday)]

Tramadol
[150-400 mg/d (3xday)]

Morphine

[30-... mg/d (4xday)]

Metadone
[10-480 mg/d (2-3xday)]

+Acts on descending inhibitory control; acts on pre- and post-synaptic
neurons, acts centrally in cortical areas with high concentration of opioid
receptors (ACC, Insula, Amygdala)

+Not metabolized

+Excretion in urine (97%)

+Time to analgesia onset: hours

+Main adverse events: dizziness, mental changes, constipation
+Serious adverse events: respiratory depression, urinary retention,
tolerance, abuse

+Pregnancy C

Opioidergic systems

Serotonine

o
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Main classes of drugs used in NeP

5. Other drugs

Botulinum Toxin A
[100-200 Ul every 3 months

Lidocaine 5% patch

[up to 3 patches up to 12 hours a day]

Capsaicin 8% patch

[1-4 patches every 3 months]

Lamotrigine
[200-400mg/d]

Carbamazepine
[400-1200mg/d]

Oxcarbazepine
[600-1800mg/d]
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Main drugs for NeP and evidence available

NNT - Evidence based treatment for Neuropathic Pain

‘ Capsaicin 8%

Gabapentin

@ Botulinum toxin A

‘ Strong opioids

Tramadol

Pregabalin

‘ SNRI's

TCA's

0 2,2 4,4 6,6 8,8 11

Number Necessary to Treat (NNT)

adapted from Finnerup et al., 2015
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Main drugs for NeP and evidence available

NNH - Evidence based treatment for Neuropathic Pain

‘ Strong-opioids
. Tramadol ,
Gabapentin

Pregabalin

SNRI's

TCA's

0 5,2 10,4 15,6 20,8 26

Number Necessary to Harm (NNH)

adapted from Finnerup et al., 2015



C

XXIl World Congress of Neurology
Santiago - Chile 2015

han ging Neurology Worldwide Santiago, Chile, October 31 - November 5, 2015

WCN
2015

Evidence-based Recommendations

First line

Pregabalin/Gabapentin
TCA's
SNRI's

Second line

Capsaicin 8% (Peripheral NeP)
Lidocaine patch (Peripheral NeP)
Tramadol

Third line

Strong opioids
Botulinum toxin (Peripheral NeP)

adapted from Finnerup et al., 2015
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Evidence-based Recommendations

First line

Special situations

CENTRAL POST-STROKE PAIN
- TCA’s, duloxetine, lamotrigine

SPINAL CORD INJURY
- TCA’s, lamotrigine,

HIV ASSOCIATED POLYNEUROPATHY
-lamotrigine, cannabis

TRIGEMINAL NEURALGIA
carbamazepine, baclophen

Second line
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Inconclusive evidence or recommendation.

Pl

Weak recommendation AGAINST use

.

Strong recommendation AGAINST use

GRS

Combination therapy
Capsaicin cream
Carbamazepine
Clonidine topical
Lamotrigine
Lacosamide
NMDA antagonists
tapentadol

SSRI's

Topiramate
Zonisamide

Cannabinoids
Valproate

Levetiracetam
Mexiletine

adapted from Finnerup et al., 2015
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1. Most studies were performed in patients with a single etiology of NeP (but with different
mechanisms: eg, PHN);

2. In'many studies: fixed dose regimen for each arm of the study;
3. High placebo effect;

4. Several drugs have not been included in larger trials (methadone, chlorpromazine, other topic
agents)

5. Most studies (>90%) assessed the effect of a single drug;

Can we do any better?
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Combination therapy

1. At least half of chronic pain patients receive two or more drugs
2. Drug combination for Neuropathic pain [Chaparro et al,., 2012; Gilron 2013]

Main combinations [total of 21 RCT trials]

0 150 300

450

Opioid + Gabapentinoid

fluphenazine + TCA's -

Opioids + TCA's

Gabapentin + Nortriptyline

B N patients

600
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“ ORIGINAL ARTICLE

Morphine, Gabapentin, or Their Combination

for Neuropathic Pain

lan Gilron, M.D., Joan M. Bailey, R.N., M.Ed., Dongsheng Tu, Ph.D.,

Ronald R. Holden, Ph.D., Donald F. Weaver, M.D., Ph.D.,
and Robyn L. Houlden, M.D.
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PAIN

Imipramine and pregabalin combination for painful
polyneuropathy: a randomized controlled trial

Jakob V. Holbech®*, Flemming W. Bach®, Nanna B. Finnerup®, Kim Brasen®, Troels S. Jensen®, Seren H. Sindrup®
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Figure 2. Change in total pain scores from baseline (0) to week 5 for the 4
different treatments. Placeco (@), cregabalin (A), imipramine (¢) and
combinaticn (m). *Significantly different from placebo. tSignificantly different
from each menotherapy.
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Combination therapy

Duloxetine and pregabalin: High-dose monotherapy or their
combination? The “COMBO-DN study” — a multinational, randomized,
double-blind, parallel-group study in patients with diabetic peripheral

neuropathic pain

Solomon Tesfaye a-’r, Stefan Wilhelm?, Alberto Lledo®, Alexander Schacht®, Thqmas Tolle®,
Didier Bouhassira', Giorgio Cruccu?®, Vladimir Skljarevski", Rainer Freynhagen'

WCN
2015

D. Bouhassira et al./PAIN" 155 (2014) 2171-2179

A: Initial Therapy
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Item 1: Pain feels like burning?
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B: Combination/High-dose Therapy

&
v

>

*

>

*

*

*

*

L 2

L 3

Item 5: Pain feels like electric shocks?
Item 6: Pain feels like stabbing?
Item 7: Number of pain attacks (past 24 h) ®

L 4

2

Item 8: Pain increasedby brushing?
Item 9: Pain increased by pressure?
Item 10: Pain increased by cold?

L 4

2

Item 11: Do you feel pins and needles?
Item 12: Do you feel tingling?

L 4

4

* ¢ ¢

T T

0,0

0,2 0,4 0,6 -0,8

T T

-0,2 0,0 0,2 0,4

0,6

in favor of high-dose monotherapy >

< in favor of duloxetine " in favor of pregabalin > < in favor of combination therapy




XXIl World Congress of Neurology WCN

Santiago - Chile 2015
Changing Neurology Worldwide Santiago, Chile, October 31 - November 5, 2015 2015

Combination therapy
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N~ PAIN® 155 (2014) 2171-2179
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www.elsevier.com/locate/pain
Neuropathic pain phenotyping as a predictor of treatment response @CmssMark

in painful diabetic neuropathy: Data from the randomized, double-blind,
COMBO-DN study

Didier Bouhassira?, Stefan Wilhelm *, Alexander Schacht®, Serge Perrot ¢, Eva Kosek °, Giorgio Cruccu’,
Rainer Freynhagen &, Solomon Tesfaye ", Alberto Lledé’, Ernest Choy’, Paolo Marchettini ¥,
Juan Antonio Micé ', Michael Spaeth™, Vladimir Skljarevski”, Thomas Télle °
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Mechanism- (symptom-) based approach to NeP

1. Response to neuropathic pain treatment does not correlate with specific etiologies of neuropathy;
2. Within a given etiology, multiple neuropathic pain symptoms (signs and symptoms) may coexist;

3. This may explain negative results in different drug trials where a single drug was used to control NeP of different
symptoms (mechanisms) due to a single etiology e.g: post-herpetic neuralgia, NeP due to painful diabetic polyneuropathy.
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Mechanism- (symptom-) based approach to NeP

1. Response to neuropathic pain treatment does not correlate with specific etiologies of neuropathy;
2. Within a given etiology, multiple neuropathic pain symptoms (signs and symptoms) may coexist;

3. This may explain negative results in different drug trials where a single drug was used to control NeP of different
symptoms (mechanisms) due to a single etiology e.g: post-herpetic neuralgia, NeP due to painful diabetic polyneuropathy.
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Mechanism- (symptom-) based approach to NeP

1. Different signs and symptoms in NeP

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

pressure/squeezing

— ) T

static | dynamic | heat cold

mechanical | thermal |

adapted from Bouhassira 2008
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Mechanism- (symptom-) based approach to NeP

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

pressure/squeezing mechanical | thermal |

static | dynamic | heat cold
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Mechanism- (symptom-) based approach to NeP

o

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

pressure/squeezing

—1 T

static | dynamic | heat cold

mechanical ‘ thermal |
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Mechanism- (symptom-) based approach to NeP

1. Data from post-hoc analyses: treatment response seem to depend on certain signs and symptoms and NOT on
the etiology of NeP

Systemic lidocaine in pain due to e

peripheral nerve injury and
predictors of response

PAIN . . .
panss 0 7539 — Botulinum Toxin Type A Induces Direct
Analgesic Effects in Chronic

N. Attal MD, PhD; J. Rousd, MD; L. Brasseur, MD; M. Chouvin, MD; and D. Bouhessira, MD, PhD Lamo[riginc in Spinal Cord an Ury pain: a randomizcd Con[r()llcd [rial h‘ .
N e 3 Neuropathic Pain
Nanna B. Finnerup®”, Sgren H. Sindrup”, Flemming W. Bach®,
Inger Lauge Johannesen®, Troels S. Jensen® Danitle Ranoux, MD," Nadine Artal, MD, PhD,** Francoise Morain, Clinical Research Assistant,> *
*Department of Neurology and Danish Pain Research Center, Aarhus University Hospital, Arhus, Denmark and D. Bouhassira®™*

"Deparment of Neurology, Odense University Hospital, Odense, Denmark

“Department of Rheumatology, Viborg Hospital, Viborg, Denmark

50 - * Received 24 August 2001; received in revised form 16 November 2001; accepted 29 November 2001
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1. First PROSPECTIVE studies testing the mechanism based approach

O x
B "'“ .
Yo PAIN® 153 (2012) 1815-1823 PA[N
lASP' www.slsevier.com/locate/pain
. . X . . PAIN Publish Ahead of Print
Randomized control trial of topical clonidine for treatment of painful DOI: 10.1097/.pain.0000000000000266

diabetic neuropathy

Claudia M. Campbell **, Mark S. Kipnes®, Bruce C. Stouch*, Kerrie L. Brady ¢, Margaret Kelly ¢,
William K. Schmidt?, Karin L. Petersen®f, Michael C. Rowbotham */, James N. Campbell®

Pain relief with lidocaine 5% patch in localized peripheral neuropathic pain in relation to
pain phenotype

R
PAIN® xxx (2014) XXX-XXX I)AIN A randomised, double-blind, and placebo-controlled phenotype panel study.

www sleavier com/locate/pain

1Dyveke T. Demant, 2Karen Lund, ’Nanna B. Finnerup, 3Jan Vollert, 3 Christoph Maier, 4SMirtha
2 1 .
The effect of oxcarbazepine in peripheral neuropathic pain depends S. Segerdahl, "Troels §. Jensen, “Sgren H. Sindrup
on pain phenotype: A randomised, double-blind, placebo-controlled
phenotype-stratified study

Dyveke T. Demant ¢, Karen Lund”, Jan Vollert ©, Christoph Maier “, Madrtha Segerdahl **,
Nanna B. Finnerup®, Troels S. Jensen”, Seren H. Sindrup ™"

Responders profiles : patients with preserved Higher effect in pain paroxysms and deep aching
nociceptive function pain



Key messages

1. Pharmacological treatment has a main role in the treatment of NeP (but the analgesic effect of
monotherapy is limited);

2. Antidepressants (TCA's, SSNRI's) and gabapentinoids are first line drugs in the treatment of NeP,
followed by opioids and other drugs used for localized NeP such as botulinum toxin, lidocaine or high
concentration capsaicin;

3. In general, drugs used for NeP as monotherapy have a relatively low efficacy (high NNT) and a
large proportion of patients remain symptomatic despite its use. Also, trials on some specific NeP
pain syndromes are scarce (eg., post-chemotherapy painful polyneuropathy) or have provided mainly
negative results (eg., central post-stroke pain);

4. Combination therapy has been proposed to increase the analgesic effect of treatment with a lower
side-effect profile by associating drugs with different mechanisms of action;

5. The rationale for a mechanism-based treatment of NeP has been put forward a few decades ago,
and has been endorsed by post-hoc analyses of several trials and by recent studies.
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