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Neuropathic pain (NP): a multi-aetiology pain
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Neuropathic pain : a multi-multidimensional pain

Similar neuropathic symptoms accross neuropathic pain conditions (n = 482)
Confirmed by multivariate analyses

PHN

Diabetes | PPN | Nerve Radicu- | Trig. Spinal MS Syrinx | Stroke
trauma | lopathy | N trauma
n=49 n=35 n=53 | n=110 n=43 n=18 n=25 n=32 n=40 n=31
Burning pain 89.8 62.8 58.5 51.1 65.1 16.7 76 56.2 75 74.2
Deep pain 28.5 68.6 62.3 58 51.2 22.2 74 62.5 60 64.5
Paroxysmal pain 63.2 62.8 62.3 66.3 72 89.9 72 65.6 65 58
Evoked pain 91.9 51.5 64.1 76 44.2 61.1 70 75 62.5 74
Paresthesia 30 82.9 84.9 86 81.4 33 80 84.4 87.5 83.9

Treatment (and therapeutic recommendations)

should not necessarily be driven by the aetiology of neuropathic pain




Neuropathic pain : European Medicines Agency

(EMA) guidelines for approval

«  EMA approvals have been granted for peripheral or central neuropathic pain

« To justify an general indication for the treatment of neuropathic pain, efficacy needs to be
demonstrated in central and peripheral neuropathic pain (e.g. diabetic painful neuropathy,
postherpetic neuralgia, but also other neuropathic pain conditions such as small fiber

neuropathy, HIV neuropathy...)

« Efficacy should be shown in two or more models of peripheral neuropathic pain ; data in a
single model of central neuropathic pain could be sufficient in this situation to support broad
indicaiton (eg stroke, spinal cord injury pain)

 In Europe drugs approved for « neuropathic pain » include :

- Pregabalin (peripheral and central neuropathic pain)

- Gabapentin (peripheral neuropathic pain)

- Amitriptyline, clomipramine and imipramine (peripheral neuropathic pain or neuropathic pain)
- Carbamazepine (neuropathic pain)

- Capsaicin high concentration patches (peripheral neuropathic pain)

Medicines Agency, 15 december 2016
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Defining neuropathic pain in clinical t

screening questionnaires

LANSS DN4 PainDETECT

THE LANSS PAIN SCALE
Leeds Assessment of Neuropathic Symptoms and Signs
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DN4 : translations et revalidations in multiple

languages

W

V4
English

Turkish

t al Lancet Neurol 2018

Spanish

Arabic

Afrikaans for South Africa
Arabic for Israel
Belarusian for Belarus
Bengali for India

Bulgarian for Bulgaria
Cebuano for the Philippines
Croa n for Croatia

Czech for Czech Republic
Danish for Denmark

Dutch for Belgium (Flemish)
Dutch for the Netherlands
English for Australia

English for Canada

English for In

English for Malay

English for New Zealand
English for Singapore
English for South Africa
English for the Philippines
English for the UK

English for the USA

Portughese

Estonian for Estonia
Filipino for the P
Finnish for Finland
French for Belgium
French for Canada
French for Switzerland
Georgian for Georgia
German for Austria
German for Germany
Greek for Greece
Gujarati for India
Hebrew for Israel
Hindi for India

Hungarian for Hungary
Italian for Italy
Kannada for India
Korean for Korea
Latvian for Latvia
Lithuanian for Lithuania
Malay for Malaysia

Malay for Singapore

Dutch

Amharic

Malayalam for India
Mandarin for China
Mandarin for Malaysia
Mandarin for Singapore
Marathi for India
Norwegian for Norway
Polish for Poland
Portuguese for Brazil
Portuguese for Portugal
Punjabi for India
Romanian for Romania
Russian for Belarus
Russian for Estonia
Russian for Israel
Russian for Latvia
Russian for Lithuania
Russian for Russia
Russian for Ukraine
Serbian for Serbia
Slovak for Slovakia

Slovenian for Sloveni

Sotho for South Africa
Spanish for Argentina
Spanish for Chile
Spanish for Colombia
Spanish for Mexico

Spanish for Peru

Spanish for Puerto Rico

Spanish for Spain
Spanish for the USA
Swedish for Finland
Swedish for Sweden
Tamil for India

Tamil for Malaysia
Telugu for India

Thai for Thailand
Turkish for Turkey
Ukrainian for Ukraine
Urdu for In

Xhosa for South Africa

Zulu for South Africa

T—

Greek

Hindi

Swedish

Y g

N

Korean



EMA recommendations to establish patient

populations (NP) in clinical trials

« Patients pain at baseline should be categorized according to
relative contributions of nociceptive and neuropathic
components

* Screening questionnaires (e.g. LANSS, PainDETECT, DN4)
may help to identify patients with a neuropathic component

Medicines Agency, 15 december 2016
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Primary and secondary endpoints for pain clinical

trials : the current situation

* Inthe large majority of clinical trials of pain, the primary endpoint is an
unidimensional measure of self-reported average pain intensity over
the past 24 hours:

- Numerical Rating Scale for Pain Intensity (NRS-PI)
- VAS for pain intensity

« Secondary outcomes generally include :

- Additional unidimensional measures of pain intensity (e.g. pain intensity as its worst
on NRS, categorical measures)

- Multidimensional questionnaires (e.g. MgGill Pain Questionnaires)

- Measure of pain relief (0-100 % pain relief)

- Measures of quality of life, sleep, psychological comorbidities, function
- Global measures of improvement : PGIC/CGIC

PACT RECOMMENDATIONS chaired by RH Dworkin since 2005
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Example of a pivotal trial in neuropathic pain using
NRS-PI as primary outcome

Gabapentin
-+~ Placebo

a et al JAMA 1998



Recent meta-analysis based on Numbers Needed

to Treat for 50 % pain relief in neuropathic pain
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Heterogeneity of responses to therapy in

neuropathic pain clinical trials

This has led multiple experts since 1998 (CJ Woolf) to recommend a
« personalized » mechanism-based approach for the treatment of

neuropathic pain

European joumal of Pain 15(2011)441-443

Contents lists available at ScienceDirect
. /e
3 European Journal of Pain Subgrouping of patients with neuropathic pain according to
FI SFVIFR fournsl homepags: www EuropasnlournalPain.com pain-related sensory abnormalities: a first step to a stratified
Editorial treatment approach
Assessing symptom profiles in neuropathic pain clinical trials: Can it improve RS i At [p———

outcon? 11: 9932005

Reappraising neuropathic pain in humans
—how symptoms help disclose mechanisms

Andrea Truinl, Luis Garcla-Larrea and Glorgio Cruccu

NATURE REVIEWS [NEUROLOGY VOLUMES | OCTOBER 2013



One underlying hypothesis is that self-reported symptoms are

surrogates of mechanisms

Symptoms . |_|
Phenotypic changes NEUROPATHIC PAIN
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t al Lancet Neurol 2018 ; Baron et al Lancet Neurol 2012 ; Attal and Bouhassira Pain 2019



One way to better assess sensory phenotypes in clinical trials is

the use of multidimensional pain quality questionnaires

Neuropathic Pain Scale

(NPS)
Galer & Jensen, Neurology, 1997

Neuropathic Pain
Symptom Inventory

(NPSI)
Bouhassira et al, Pain 2004

SF McGill 2
Dworkin et al Pain 2009

Pain Quality Assessment Scale
Jensen et al J Pain 2006

| et al Lancet Neurol 2018
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What is the potential added value of pain quality questionnaires

In clinical trials of neuropathic pain ?

 They may indicate selective effects of therapy on pain subtypes

* They may identify predictors of the response to therapy, which is
one step towards individualized pain management

| et al Lancet Neurol 2018



The example of botulinum toxin A
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al Lancet Neurol 2016 BTX-injections



Preferential effect on selective pain subtypes

using the NPSI

NRS (0-10) Robust effects of botulinum toxin A (BTX-A) on paroxysmal pain (NPSI)

10

dedese Jede e * %%
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BBTX ®Placebo
W = week

1l Lancet Neurol 2016



Positive effects on pain subtypes in one negative clinical

trial

®
PAIN® 154 (2013) 761-767 I: A[N
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agonist in posttraumatic neuralgia
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Fig. 4. Change in NPSI subscores from baseline to end of treatment. LS mean NPSI
change and 80% confidence intervals from treatment day 1 to 29 in AZD2423 and
placebo groups (mITT analysis set).

Fig. 3. Mean daily pain scores during treatment. LS means and 80% confidence
intervals of daily NRS—Average Pain scores from days 1 to 28 in AZD2423 and
placebo groups (mITT analysis set). Confidence intervals are shown every 4 days.

so Attal et al Lancet Neurol 2018 ; Edwards et al IMMPACT recommendations Pain 2016



Effects of brain neurostimulation on selective pain

symptoms

14
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er,’ Hatic Kmru Raul Pelayo,’ JoanIJospM a Tormos,’
avier Naval and Alvaro Pascual-Leo

Mean intensity 6 -
difference

continuous pain paroxysmal pain dysesthesia brush allodynia

W tDCS + illusion OtDCS alone Millusion alone Oplacebo



What is the potential added value of pain quality questionnaires

In clinical trials of neuropathic pain ?

 They may indicate selective effects of therapy on pain subtypes
 They may identify predictors of the response to therapy

| et al Lancet Neurol 2018 ; Bouhassira et al Pain 2020, in press



Posthoc analyses of clinical trials based on the NPSI questionnaire suggest

enhanced drug efficacy in patients with specific clinical phenotypes

Fulranumab for treatment of diabetic
peripheral neuropathic pain

A randomized controlled trial

At ®
BeSo
3 PAIN 155 (2014) 2171-2179
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www.elsevier.com/locate/pain
Neuropathic pain phenotyping as a predictor of treatment response QCWM,,k

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’,
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Juan Antonio Micé', Michael Spaeth™, Vladimir Skljarevski ", Thomas Télle °
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Available online at jpain.org
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Safety and efficacy of repeated injections of botulinum
toxin A in peripheral neuropathic pain (BOTNEP):
a randomised, double-blind, placebo-controlled trial

Nadine Attal, Daniel C de Andrade, Frédéric Adam, Daniéle Ranoux, Manoel | Teixeira, Ricardo Galhardoni, Irina Raicher, Nurcan Ugeyler,
Claudia Sommer, Didier Bouhassira
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Nanna B. Finnerup °, Troels S. Jensen®, Seren H. Sindrup**

) et al Nat Dis. Primers 2017; Attal and Bouhassira Pain 2019; Bouhassira and Attal Neuroscience 2016



It should also be possible to predict the response to

therapy on individual basis based on questionnaires

* A stratification algorithm based on the NPSI has recently
been developed and validated

* |t has shown good sensitivity to predict the response to the
efficacy of some drugs (eg botulinum toxin A)

« It may be used in future clinical trials to predict the response
to other therapy

sira, Banders, Attal et al Stratification of patients based on the neuropathic pain symptom inventory (NPSI) : development and validation of a
orithm. Pain 2020, in press



Primary efficacy endpoints for NP clinical trials :

the EMA recommendations

e Measurement with a unidimensional or multidimensional
assessment questionnaire validated for the model

« Pain intensity is still the key measure of an analgesic drug
and should always be reported

* The main shortcomings of the single item pain rating scales
Is that they do not cover the whole range of pain qualities

* Therefore multidimensional outcome measures are
recommended to be used in addition and may reveal
differential effects on treatments on different pain

components

n Medicines Agency, 15 december 2016



IMI PAIN CARE : A European initiative

IMI-PainCare
N E— 14 countries
Improving the care 40 participants

of patients suffering from
acute or chronic pain

One goal is patient reported outcomes to improve
management of chronic pain
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imaginable
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votre état
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Entre 4 et 7 he
Jouhassira, Terkia Medkour, Marie Pechard, pey el
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Measures of global pain assessment should not

be forgotten in clinical trials of NP

Two recent placebo controlled randomized clinical trials tend to
suggest that PGIC might be more sensitive to treatment that pain
iIntensity and quality in neuropathic pain

« TRANSNEP : « efficacy of rTMS of the motor or prefrontal

cortex for neuropathic pain » (supported by PHRC, France)
(submitted)

« PROTOTOP: « efficacy of nitrous oxide in neuropathic
pain » (supported by Air Liquide, France) '

Souhassira et al Safety and efficacy of an equimolar mixture of oxygen and nitrous oxide (EMONQ): a randomized controlled
al in patients with peripheral neuropathic pain. Pain. 2020 Oct 9.



Which primary endpoints for neuropathic pain in clinical

trials ? Some personal suggestions for research

The choice of the primary endpoint should probably depend
on the targeted mechanism of action of the treatment

If the treatment has a very selective and narrow mechanism
of action (for example Nav1.7 antagonist...), a
multidimensional questionnaire might be preferred to a
unidimensional NRS for pain intensity

If the treatment is expected to have a broad effect on pain
(for example psychotherapy, rTMS, antidepressants) a more
global scale to assess pain or improvement might be
preferred (e.g. NRS-PI, PGIC, % pain relief...)



« Use of multiple efficacy endpoints for pain clinical trials in
neuropathic pain seem mandatory

* The choice of the primary endpoint in neuropathic pain
clinical trials might be based on the presumed mechanism of

action of the treatment and the patient population

 The prospect of personalized pain medicine is a step forward
torwards promising pain management strategies and should
be increasingly implemented in exploratory clinical trials



Thank you for your attention
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