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Les traitements topiques des douleurs neuropathiques

Antalgiques d’aujourd’hui ? Antalgiques de demain ?
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Principales étiologies des DNP (1:2)

Post-zostérienne

Diabétique Post-traumatique

Alcoolique Héréditaire Radiculopathie

RN

Cancer

-

Membre fantome/
Amputation

Post-chimiothérapie Post-opératoire

Post-radique

Syndrome

o idiopathique Syndrome douloureux

régional complexe**

Dysimmunitaire Toxique

atrogene

Syndrome de
Guillain-Barré

*Ex. : syndrome du canal carpien, du canal tarsien, etc. - ** Atteintes des nerfs ou plexus d’origine traumatique ou chirurgicale -

(1) Attal N, Bouhassira D. Neuropathies périphériques douloureuses in Bouche P et al. Neuropathies périphériques. Doin Eds 2004 : 355-79.
(2) Dworkin RH et al. Advances in neuropathic pain: diagnosis, mechanisms, and treatment recommendations. Arch Neurol 2003 ; 60 (11) : 1524-34.




T H E L A N C E T Douleurs chroniques post-chirurgicales

Persistent postsurgical pain: risk factors and prevention

Henrik Kehlet, Troels § Jensen, Clifford | Woolf

Lancet 2006; 367: 161825 | Acute postoperative pain is followed by persistent pain in 10-50% of individuals after common operations,|such as

Wang L et al Br J Anesth 2020 http://dx.doi.org/10.1016/j.bja.2020.04.088

m87 observational studies with 297 612 breast cancer patients. Prevalence of PPSP ranged f@% to 78%, median 37% (inter-quartile
nge: 22-48%); pooled prevalence was 35% (95% confidence interval [CI]: 32-39;%,). A
£ o

Also, the effect of aggressive, early therapy for postoperative pain should be investigated, since the intensity of acute

1e tole of genetic factors
P AIN @ elop chronic pain. Based
entral nervous system in

ere, we outline strategies

The IASP classification of chronic pain for ICD-11: v of chronic pa
chronic postsurgical or posttraumatic pain tit entity ot chronkc pain.

Stephan A. Schug®, Patricia Lavand'hemme®, Antonia Barke®, Beatrice Korwisi®, Winfried Rief®,
Rolf-Detlef Treede™?, Thé IASP Taskfarce for the Classification of Chronic Pain

Abstract

Chronic pain after tissue trauma is frequent and may have a lasting impact on the functioning and quality of life of the affected person.
Despite this, chronic postsurgical and pesttraumatic pain is underrecognised and, consequently, undertreated. Itis not represented
in the current ntemational Classification of Diseases (ICD-10). This article describes the new classification of chronic postsurgical
and posttraumatic pain for iC0-11. Chronic pastsurgical or posttraumatic pain is defined as chronic pain that develops or increases
in intensity after a surgical procedure or a tissue injury and persists beyond the healing process, ie, at least 3 months after the surgery
or tissue traumna. In the classification, it is distinguished between tissue trauma arising from a controlled procedure in the delivery of
health care (surgery) and forms of uncontrolled accidental damage (other traumas). In both sections, the most frequent conditions
are included. This provides diagnostic codes for chronic pain conditions that persist after the initial tissue trauma has healed and that
require specific treatment and management. It is expected that the representation of chronic postsurgical and posttraumatic painin
ICD-11 furthers identification, diagnosis, and treatment of these pain states. Even more importantly, it will make the diagnosis of
chronic postiraumatic or pastsurgical pain statistically visible and, it is hoped, stimulate research into these pain syndromes.

Keywords: Classification, /CD-11, Chronic pain, Postsurgical pain, Posttraurmnatic pain, Injury, Trauma, Surgery, Thoracotomy,
Hermiotormy, Mastectomy, Breast surgery, Hysterectomy, Arthroplasty, Whiplash, Bums, Amputation

Estimated incidence of chronic postoperative pain and disability after selected surgical procedures


http://dx.doi.org/10.1016/j.bja.2020.04.088

Dans la pratique quotidienne, |'algorithme est de mise en oeuvre complexe et parfois
approximative : changements et mille-feuilles sont la norme !!!

si douleur I_’

persiste

si douleur persiste

si douleur persiste




des traitements variés, parfois ... exotiques

...et
appelez
moi si

vous avez

observance thérapeutique ???
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ORIGINAL ARTICLE

What Is the Medication latrogenic Risk in Elderly
Outpatients for Chronic Pain?

Julie Jambon, PharmD ¥ Chloé Choukroun, PharmD_ *f Clarisse Rowc-Marson, PharmD, *f
Erie Viel. MD, PhD.} and Géraldine Leguelinel-Blache, PharmD, PhD*f§

Purpose: Medication iatrogeny is a major public health problem that in-
creases as the population ages. Therapeutic escalation to control pain and
asspciated disorders could increase polypharmacy and iatrogeny, This
study aimed to characterize the medication iatrogenic risk of elderly outpa-
tients with chronic paim.
Methods: This was a prospective cohort study recruiting patients 63 years
or older with chronic pam. A medication iatrogenic ascsment was per-
formed based on the best possible medication history to record nisk of ad-
verse drug events ( Trivalle soore), STOPP (Scrcening Tool of Older Person's
Prescriptions) START (Screening Tool to Alert doctors to Right Treatment)
criteria, and podentially inappropriste medications.
Results: We recruited 100 patients with an average age of 71 vears. The
median number of medications before pain consultation was § (interquartile
range = [7;11]). Trivalle score showed that 43% of patients were at moderte
of high medication iarogenic risk. Before consubtation, 7% and 75% of pa-
tients had at least | STOPP or START criterion on their orders, respectively.
One-third of orders mentioned benzodiazepine prescribed for more
than 4 weeks. At least 1 potentially inappropriate medication was pre-
scribed for 54% of the patients, with a median of [ per paticnt {inter-
quartile range = [0;1]). A combination of several anticholinergics was
preseribed m 23% of paticnts.
Conclusion: Elderly patients with chronie pain are at risk of medication
iatrogeny. Preventive measures as multidisciplinary medication review
could reduce the mtrogenic risk in these outpatients.

This study 15 registered at clinicalinials gov as NCTIM006444 on
July 3, 2019.
Key Words: chromic pain, drug-related side effects and adverse reactions,
elderly, medication safety, potentially inappropriate medications
(Clin Newropharm 2022:45: 65-T1)

Clin Neuropharmacol 2022

b

TABLE 4, Characterization of Medication latrogeny Before and After a Speciaized Medical Consultation on Pain (n=100)

Benzod 1
mbuxpmmduhcd&ugs\nhax!mmnmmhuhalﬂxfcmdlmmhnhllfﬂrdwp@omm)mg 17

Benzodiazepines and related derivatives, long hal-ife

14

Association 22 psychotropic medications from the same therapeutic class, 22 benaodiazepines or related substances, 22 10

neukptics, 22 ntdepresant

Before Afier
Trivalle score
Trvale score, median (IQR) LA L)
Risk level according to Trivalke score, % .
Low 51 %
.\Mmk a4 @
High 3l
STOPP Criteria
mmamlsmm'. nn
‘;§m?mampmnm.nrdian|lom 214 214
SIQPBUNm: per prescription with at last | STOPP criteion, median (IQR) 3193 [l'.ﬁ)
STOPP crteia found in at east 10% of patents, % o
Medications prescribed beyond the recommended duration B3
Benaoduazepines or hypaotics for more than 4 wk M
Opiates as background treatment without concomitant laxative prescription 30 is
Medications prescbed without clinical indication b
Medications that increase the risk of fallng = benzodiazepines pAl 53
22 anticholinengic medications 3 2
Medications that increase the risk of flling = bypnotics 5 18
Duplication of therapeutic class m 16
START criteria
Prescriptions with atleast | START crterion, % N
START crieria per patient, median (IQR) 1) Hlill
START eieriaper pescrption with at kast | START crierion, median (1QR) 213 ’(l.‘l
START entetia found in at kast Il)‘.ol'p.lxm,‘- o
Influenza vaccination 4 4§
In o person receving opiates on a regular basis, a axative reatment 30 Zk
IF home confincment, fal, or osteapenia, vitamin D supplementation A1
If persistent major depressive sympioms, 1 nonticyclc antideprossant 10
Potentiall inappropriate medication from Laroche ist
Prescriptions with at Jeast | PIM, % 4 9
PIM per patient, median (IQR) I('O;lp I(‘(}ll
PIM per prescription with atleast 1 PIM, median (IQR) 12 1 llj’)
PIM found in at least 10% of patieats, % S
Anticholinergic assoctation 3 1




= [RPERtepre]  ractice Guideline > Rev Neurol (Paris). 2020 May;176(5):325-352.
neurologique s 10.1016/jneurol.2020.01.361. Epub 2020 Apr 7. X Moisset et al French recommendations Nov 2019 annual meeting of French Society for tthe study of Pain
Pharmacological and non-pharmacological

treatments for neuropathic pain: Systematic review

and French recommendations Neu ropath ic pal n

I I
Focal peripheral NP %  Other peripheral or central NP !

| {

: : Duloxetine
15 line Lidocaine plasters or_ D
TENS L h
Tricyclic antidepressants
Pregabalin
. Capsaicin 8 % patch or Venlafaxine
nd ~ >
27 line Botulinum toxin A Tramadol
Combination therapy
3rd Jipe 3 Pulsed radiofrequency or Strong opioids
Ine Spinal cord stimulation HF-rTMS of M1

FACULTE DE
MEDECINE
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Toxine botulique A Patch de capsaicine




Une vieille histoire ... qui commence avec les médecins arabo-andalous /bn Sina et Ibn Roshd !
et application topique de felfel soudaniya




des nocicepteurs spécifiques de ligands naturels
des traitements topiques connus...

Thermorégulation

10 20 30 40 50

cinnamon chili

(, V- . §\\k camphor
» YEs ::
mint

horseradish
TRPA1 TRPM8 TRPV4 TRPV3 TRPV1 TRPV2

garlic &

Dhaka (2006) Annu. Rev. Neurosci.




2021 Nobel Prize for the discovery of TRPV1 and PIEZO2 receptors

Prix Nobel 2001 : récepteurs a notre environnement !
PIEZO2 (proprioception) et TRPV1 : température)

Prof. Ardem Patapoutian & Prof. David Julius
USA

Temperature Touch
Heat pain Proprioception
Core body temperature Mechanical pain
Inflammatory pain Urination
Neuropathic pain Respiration N-I(;)HBEE L
Visceral pain Blood pressure
Protective reflexes Skeletal remodeling PRIZE

Source: www.nobelprize.org/prizes/medicine/2021




Vanilloide (capsaicine, ...) Na'

The capsaicin receptor: aheat-activated ion channel in Y
the pain pathway Nature 389, 816-824 (1997) Chaleur(p4#7C) - ___

Forte concentration
--  enH*

Michael J. Caterina, Mark A. Schumacher, Makoto Tominaga, Tobias A. Rosen, Jon D. Levine & David Julius
e S aiiind
L AEF The NoBelAssembly a’r 1he Karohnska Inshfufe has deqded foawai'df* f" 39’1’ périphérique S 2

DAVID JUL

%
A

ASIC TRPV1

(acidité) (acidite,
capsaicine,

"The discovery of TRPV1 was a major breakthrough leading the way to the
unravelling of additional temperature-sensing receptors,” the committee said.

D'aprés - Julius et Basbaum, Nature 2002.



2021 Nobel Prize for the discovery of TRPV1 and PIEZO2 receptors

Transient Receptor Potential Vanilloid 1 receptor
plays a critical-role‘in pain signalling

« (TRPVA discovery has laid the

foundation for the development of
iInnovative non-opioid pain therapies

Temperature
% Heat pan_ g tr Closed
.“\‘ ,-"’l’/ .

Temperature
Heat pain

S i

TR ER

Core body temperature
Inflammatory pain
Neuropathic pain
Visceral pain
Protective reflexes

RNA

1
DNA fragments

W/Q/\I )Lf\/\%u(:"l

lw,  Capsaicin

Source: www.nobelprize.org/prizes/medicine/2021




ROle des des TRPV1

Fibre
sensitive
de petit
diameétre

Enveloppe cutanée

— * Rble clef dans la-nociception

surexprimés
-> Hypersensibilité a
la chaleur

d'activation (34°C)

/« leoccer RO * Présents sur.les terminaisons

des fibres A delta et C
* Activés par la chaleur

* surexpression de ce récepteur
par les afférences nociceptives
dans les douleurs
neuropathiques

Come dorsale de la moelle
épiniére

Szallasi A, Cortright DN, Blum CA, Eid SR. The vanilloid receptor TRPV1: 10 years from channel cloning
to antagonist proof-of-concept. Nat Rev Drug Discov. 2007;6(5):357-72.




e Three mechanisms of pain chronicity:

& * Hyperactive nociceptive fibre
* Hyperactive spinal cord
» Descending activation

Spinal cord




la capsaicine est un agoniste des recepteurs TRPV1
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Ligands des canaux ioniques, recepteurs, protéines et enzymes sous forme de traitements topiques

L 2
Qﬂe_ﬂz_ 179mg o

Bkt s

L lE Capsaicin

ligand

Epidermis

Keratinocytes

Dermis

Immune Cells

Hypodermis

Peripherf(:::NFq;ve)Endings Immune Cell Blood Vessel TRPV1-Receptor
=Fiber

Source adapted from: Aurora V. etal. Pharmacology & Therapeutics 220 (2021)




Mode d’action de la capsaicine topique 8%

La capsaicine appliguée a concentration €levée provogue une
défonctionalisation par I'intermediaire d'une ablation des
terminaisons afférentes exprimant TRPV1, provoquant ainsi une

analgesie prolongée.

“défonctionalisation des nocicepteurs”




Epidermis

Dermis

Hypodermis

Hyperactive peptidergic afferents
TRPV1 defunctionalization and
retraction of aberrant fibres

Regeneration and restoration of
healthy sensory nerve fiber function

Peripheral Nerve Endings
(C-Fiber)

@ Immune Cells
. Blood Vessel

ﬁl TRPV1-Receptors

I I Other Receptors
aa
. . Capsaicin

‘ Neuropathic pain returns

Source adapted from: Aurora V. etal. Pharmacology & Therap eutics 220 (2021)



défonctionalisation réversible des fibres nerveuses épidermiques sensibilisées

Densité normale

We.elij Con_trsl

. O\

semaine 1: ~80% ablation 4—-ﬁ

Réduction intensité des douleurs neuropathiques

g N
Week 1 NGX- 4(]1[] Yo Bt el .}

Adapted from: Kennedy WR, et al. J Pain. 2010;11(6):579-87.




puis régénération de fibres nerveuses épidermiques ,,normales*

semaine 12: ~80% +

semaine 24: >95% +

Week 24 NGX-4010

Adapted from: Kennedy WR, et al. J Pain. 2010;11(6):579-87.

La capsaicine active les processus de régéneration au niveau des
fibres afférentes en # 12 a 24 semaines




Local or systemic treatment for Neuropathic Pain? ELEVATE: an
open=-label, randomized, multicenter, non-inferiority efficacy and
tolerability study.

Maija Haanpaa (1) EHenne Ernault (2], Tommase Siciliane (3]
1. Departmznts of Anazsthesialagy and Meurasurgery, Pain Clinic, Hzlsinki University Hospital, Hzlsinki, Finland. 2. dstzllas Pharma Europz, BE%, Tha Ratherlands. 3 dstzllas
Fharma Europz, Chertsay, UK

Peripheral Neuropathic Pain (PNP)is highly
prevalent in the world. PNP has a devastating ] _ _ ]
impact on patients’ lives and it poses a high Results on FAS and PPS demonstratod that QUTENGA is non-nferior to Pregabalin.
burden on healthcare resources. Topical high
concentration (8%) capsaicin patch
(QUTENZA™) and oral Pregabalin are
effective treatments for PNP. QUTENZA™ is

Mean Percent Change from Baseline in the Average
NPRS Score throughout the Study (FAS)

licensed in Europe for the treatment of NP in
non-diabetic adults.

Trealmeal prouf s—s—s UTENIA
=+ Prgalin

E
i

568 ; were ized to one of two treatment arms: QU'I'ENZA""' (single appllwtlon of up to 4 patches) or
(daily admini tion at aflexibl imized dose). All subj ded average pain scores for 8
weeks daily, for the first two and for the last weekof treatment, otherwise weekly. The primary efficacy endpoint
was the proportion of subjects in each arm who achieved at least a 30% decrease in the average NPRS score from
Baseline to Week 8. Safety was assessed by evaluation of adverse events, laboratory tests and vital signs.
Hypotheses were tested using odds ratio. A non-inferiority margin of -8.5%, under reasonably conservative
assumptions, translated into a margin on the odds ratio (OR) of 0.693. The null hypothesis of inferiority was
rejected if the two-sided 95% confidence interval for the odds ratio of QUTENZA™ versus Pregabalin fell completely
above 0.693.

568 subjects were randomized to one of two
treatment arms: QUTENZA™ (single
application of up to 4 patches) or Preagahalin
{daily administration at a flexible, optimized
dose). All subjects recorded average pain
scores for 8 weeks

a4 1 QUTENZA is non-inferior to Pregahalin.

=10

In both the Full Analysis Set (FAS - all d omi bj who initiated tr t) and the Per Protocol Set (PPS -
subset of subjects of the FAS, selected to itivity to differences in treatment effects), the lower bound
for the 95% confidence interval for the odds ratio of QUTENZA™ versus Pregabalin was greater than 0.693
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QUT/13/0021/EUa January 2014




TIME TO ONSET OF PAIN RELIEF IN ELEVATE: AN OPEN-LABEL, RANDOMISED,
MULTICENTER NON-INFERIORITY EFFICACY AND TOLERABILITY STUDY

Maija Haanpaa (1), Etienne Ernault (2), Tommaso Siciliano (3) . . )
WIP meeting Maastricht mai 2014
Peripheral Neuropathic Pain (I

devastating impact on patient Table 2. Treatment emergent adverse events

$§§Esafh%ghhcl;ﬂrf:n'lrﬂig o ?!;! Preferred Term (MedDRAV 13.1) Q[‘::g;r Fm JUTENZA™ is as effective
(QUTENZA™) and oral pregabs n optimised dose of
treatments for PNP.2* ELEVATI  Application site pain 67 (23.8%) 0 s with PNP over 8 weeks.
randomised Clinical Trial to cC  grythmia 59.{20.9%) 1.(0.4%) relief was significantly
and toleradility of these drugs g, jng sensation 45,(1610%, 104% VAN
Headache 38(13.5%) 51 (18.4%)
Application site erythmia 25(8.9%) 0 of pain relief
Median time to pain  Pain 18 (6.4%) 7 (2.5%)
(where 50% of subje  Pain in extremity 15 (5.3%) 9(3.2%) e
had a 30% reductior Nausea 14 (5.0%) 35 (12.6%) m—=—a Pregabalin
in ‘average pain fort  Abdominal painupper 9 (3.2%) 15 (5.4%)
Dﬂﬁt 24 hours ’} was Dizziness (2.5%) 54 (19.5%) sbjacts Without Pain Relief)
days (95% Cl 6.0, 1C / oedema peripheral (1.1%) 17 (6.1%)

36 days (95% Cl 22. Constipation (0.7%) 14 (5.1%)

u

-
3

for QUTENZA™ versu ' Somnolence 2 (0.7%) 43 (15.5%)
2
1

50.0) forpregabalin,  vertigo (0.4%) 14 (5.1%)

hazard ratio adjustec  weigth increase 0 17 (6.1%)

cou ntry— ge nder-NPR Dry mouth 0 15 (5. 1%}

at baseline was 1.68 vy - T T v r v " ' . .
in favour of QUTENZA™ Number of Subjects Remaining at Risk Study Day

(95% CI 1.35, 2.08), Progabain 277 211 1e3 181 1% 117 iz 97 63 4 0 0

D{GUUU1 HR: Hazard ratio




PERIPHERAL
NEUROPATHIC PAIN :
Are topical treatments
sufficient ?

Pain Physician 2021; 24:453-4563 = 155N 1533-3159

Randomized Trial

Treatment Impact on Patient-Reported Outcomes
in Peripheral Neuropathic Pain: Comparing Single
Intervention With Topical High-Concentration
Capsaicin to Daily Oral Pregabalin

Eric Wiel, MD, PhD®, Mariglle Eerdekens, MD?, and Prashanth Kandaswamy, MSc?
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Background: Feripheral neurepathic pain (PHF) 5 & comples, subjectne experience affecting bath
physscal and psycholomcal aspeas of functioning. Assessing patent-reporied outcomes (FRIOS)
beyond paan rebefl s imponant and aligng with the recommendations of IMMPACT (nitiatve an
Methods, Measurement, and Pain Asssssrment in Clinical Trials). Moreover, PRO data are key o
clinical decsion-making when. evaluating treatment options. However, dirscl compansons. between
wuch oplions are Scarce. High-comteniration capsaidn 173 mg (3% whe) cutansous patch (HCCF)
is @pplied ta the skin 8t minsmurn niervals of 90 days under physidian superviion; altermative
reComurended treatments for PNP are mostly orally adminstered on a daily basis. The ELEVATE study
dirsctly sesrdaned HOCP with pregabalin and found noninferar efficacy af HOCP 10 pregataln in
relieving pain after 8 weeks, with 2 significantly faster orset of scton and fewer spstemed sde affecs.

Objectives: The objective of this analss was to cormpare PRO outcomes defined & secondary
objectives af the ELEVATE study after & singhe intervemtian with HCCP 1o daly oral pregabaln for B
wegks,

Study Design: ELEVATE was an open-label, randorrmized (1:1) rmulticenter sludy.
Setting: The study ncluded 32 wies in 27 countres n Euope and Asia.

Methods: Fre hundred fifty-rane non-chabsete  patients with PNP received 2 singhe inbervention
with HOCP (n = 282; 1-4 patches at baseling) or oral daily pregsbalin (n = 277, 150-600 mg, B
wepks). At baseline (Day 0 and Week 8, patients comgpleted the fallowing PROS in additan 1o the
requlss pain assessrnents: Patient Global Imgresseon of Change (PGIC), Medical Duloomes Study
Cogritie Funclioning scale (MOS-Cog), Medical Duteares Study Sleep scale (IMOS-Sleep), Traatment
Satifaction Questionnane fior Medication (TSQM), and EwoQal S-Dimensaons S-evel (EQ-50-51)
Uity Index (EQ-UI) and Visual Analog Scale (EQ-VAS).

Results: A Week B, T6% and 75.9% of patients on HOCP and pregabalin, respectivedy, reparted
1o Be very muchiruchiminimally srgroved on the PGIC. HOCP apphcation was ssociated with
ggnificant improverments from baseline v, pregabalin in MOS-Cog (mean difference: 4.28 [95% CE
2.90-5.66), F< 0.001), EQ-VAS (3.11 [030-5.52]; A= 0.030), and TSOM global satesfacton (5.74
[2.29-1120]; F= 0.029), partscularly the side-effects dimension (21.23 [17.55-24.94), P < 0.0DDT)
Mo sigraficant differences in improvermeants were nated for the MOS-Skesp, TSOM corvenience, and
ECQHUI

Limitations: The ELEVATE study has an open-label design, with enly one companater (pregabaling
it was lrited 1o B wesks. The sample size was determined for the primary endpoint.

Condusions: & single intersention with HOCP showed benefits va. dady pregabalin &t Week B
on several FROS, While HOCP has been approved i the Unaled States for PP treatment in diabetic
and PHM patients, these observations provide information on how patents perceive the effects af
destingt PHP treatrents. They are complementing already existing knowledoe on efficacy and safety
of different treatment options with data on patient preferences and may help identify the appropnate
treatment option in dialogue with the patients and shared decsion-making.




IR hysician Results : At Week B, 76% and 75.9% of patients on HCCP and pregabalin
respectively, reported to be very much/much/minimally improved on the PGIC. HCCP
application was associated with significant improvements from baseline vs pregabalin
in MOS-Cog (mean difference: 4.28 [95% CI: 2.90-5.66], p<0.001), EQ-VAS (3.11
[0.30-5.92]; p=0.030), and TSQM global satisfaction (6.74 [2.29-11.20]; p=0.029),

particularly the side-effects dimension (21.23 [17.55-24.94]; p<0.0001). No significant

100% differences in improvements were noted for the MOS-Sleep, TSQM convenience, and
EQ-UL
90% N=50 s Conclusions : Single intervention with HCCP showed benefits vs daily pregabalin at

Week 8 on several PROs. While HCCP has been approved in the US for PNP
treatment in diabetic patients, these observations, provide information on how patients
perceive the effects of distinct PNP treatiments. They are complementing already
existing knowledge on efficacy and safety of different treatment options with data on
o : patient preferences and may help identifying the appropriate treatment option in

- siokd dialogue with the patients'and shared decision-making.
=04 | S B T o

80%

60%

50%

Global satisfaction —EE 63
74

Convenience 73

UL
Efecivencss N ¢

40%

30%

20%

- 0 20 40 B0 80 100
N = =
- ;'* - DPregabalin (N=263) ®HCCP (N=278)
0% N=2 iz -,
HCCP (N=278) Pregabalin (N=263)
mVery Much Worse BMuch Worse BMinimally Worse
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Toxine botulique A
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t ox l n S Toxins 2015, 7, 3127-3154; doi:10.3390/toxins 7083127

Botulinum Toxin for Neuropathic Pain:

A Review of the Literature
Hyun-Mi Oh and Myung Eun Chung
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au niveau de toute cellule contenant le complexe SNARE et les récepteurs

5 Exposure to Botulinum Toxin S 0 La toxine botulique peut agir sur I’exocytose de nombreux neurotransmetteurs
7 ,
Light Chain Cloaves & &

: 09,0 correspondants
€ g @ o
TywwesB,D.FE G
G 8 Light Chain Tw-u\c.e\" 72 SNARE Complex - Acétylcholine, AAE (GLU), glycine, sérotonine
, Does Not Form - CGRP, substance P
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et sur le transport axonal de certains récepteurs dont TRPV1

The Journal of Neuroscience, 2008

Long-Distance Retrograde Effects of Botulinum

N EUlOTO!lN

Neurotoxin A R
Flavia Antonucci,' Chiara Rossi,' Laura Gian[rance_scli._f ﬂfﬂ]ﬂﬂossetto,-“ and Matteo Caleo'

] i PLoS Pathog 2012
Botulinum Neurotoxins A and E Undergo Retrograde

Axonal Transport in Primary Motor Neurons

Laura Restani'?”, Francesco Giribaldi'™, Maria Manich'?, Kinga Bercsenyi', Guillermo Menendez’,

Ornella Rossetto®, Matteo Caleo”, Giampietro Schiavo'*

Botulinum toxin type A selectivity for certain types of pain is associated
with capsaicin-sensitive neurons

Ivica Matak ?, Ornella Rossetto °, Zdravko Lackovic **




Review

Botulinum Toxin for the Treatment of

Neurovathic Pain
Toxins 2017, 9, 260; doi:10.3390/ toxins9090260

TRANSLOCATION

JungHyun Park ! and Hue Jung Park >*
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Rossetto et al., Nature Rev. Microbiol. 2014
ORG, Central
Spinal cord sensitization | _ (A) Noxious stimuli cause inflammation through the release of neuropeptides and
inflammatory mediators, which can cause peripheral sensitization. This action also occurs in DRG,
= dorsal horn of spinal cord and can lead to central sensitization. Botulinum toxin (BoNT) inhibits
the release of pain mediators in peripheral nerve terminal, DRG, and spinal cord neuron, thereby
reducing the inflammatory response and preventing the development of peripheral and central
sensitization. Symbols; SP, substance P; CGRP, calcitonin gene related protein; DRG, dorsal root
¢ ganglion; (B) The hyperexcitability and spontaneous action potential mediated by the Na channel in
Noxious peripheral sensory neuron contribute to the pathophysiology of neuropathic pain. BoNT can control

Stimuli

% neuropathic pain by blocking the Na channel; (C) Some of the BoNT appear to retrograde transport along

A the axons. SNAP-25 is cleaved in the dorsal horn of the spinal cord and central nuclei after a small amount
‘~-..___,"0 | w )Y s of BoNT is administered to the periphery, thereby boosting the retrograde transport of BONT.




La toxine botulique Cui et al 2004 / Aoki et al 2011/ Wheeler et al 2013

* Inhibe la libération des neurotransmetteurs : terminaisons périphériques / ganglion spinal/ corne postérieure
CGRP, substance P, monoamines, sérotonine, ac.aminés excitateurs

» Désactive les canaux sodiques : mécanismes différents / AL, TTX, antiépileptiques

e Subit un transport axonal bi-directionnel, notamment rétrograde vers corne postérieure

The Journal of Neuroscience, 2008
Long-Distance Retrograde Effects of Botulinum
Neurotoxin A
Flavia Antonucci,' Chiara Rossi,' Laura Gianfranceschi,2 Ornella Rossetto,’ and Matteo Caleo'

| ] PLoS Pathog 2012
Botulinum Neurotoxins A and E Undergo Retrograde

Axonal Transport in Primary Motor Neurons

Laura Restani"”, Francesco Giribaldi'™, Maria Manich", Kinga Bercsenyi', Guillermo Menendez',

s ° Blogque le transport axonal des recepteurs TRPV1
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e Les douleurs neuropathiques périphériques sont associées a un | TRANSLOCATION
|ésion ou une maladie du systéeme somatosensoriel ‘
o}

DISULPHIDE &9

Neurotransmitter

e La prévalence en population générale est estimée a5a 10 %
selon les étude épidémiologiques

e 'impact sur la qualité de vie et le sommeil est supérieur a celui
des douleurs non neuropathiques

Peripheral

(" \Apeb s e N B
’ Within the facial or intra-oral | ] Trigeminal
trigeminal nerve territory neuralgia*

HC-C domain

\ y s &
HC-N domain SNARES HYDROLYSIS
* A HN domain
L. ( Unilateral distribution in one or o
- more spinal dermatome or the | | Postherpetic L chain
trigeminal nerve te'l'l'lt.Ol.'y' L neuralgia Rossetto et al., Nature Rev. Microbiol. 2014
L (usually the ophthalmic division)
™ Journal of Neural Transmission
|n the innervation territory https://doi.org/10.1007/500702-020-02163-5
. of the injured nerve, typically Peripheral nefve NEUROLOGY AND PRECLINICAL NEUROLOGICAL STUDIES - ORIGINAL ARTICLE m
" distal to a site of surgery, injury pain nock or
1 b L trauma or compression )

Botulinum neurotoxin injections for muscle-based (dystonia

& N YWa ) and spasticity) and non-muscle-based (neuropathic pain) pain
In the missing body part Post-amputation . .
. S resl du%l “m)tl)p u a'?n disorders: a meta-analytic study
1# \ J L P
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1 Yy [ In the feet and often the N\ Painful N\ Petr Kanovsky’ - Ryuji Kaji® - Hubert H. Fernandez® - Dirk Dressler'®
s lOWEf legs. thlghS and hands ¥y polyneuropathy Received: 25 November 2019 / Accepted: 18 February 2020
I\ © Springer-Verlag GmbH Austria, part of Springer Nature 2020
4 - - - W ) raguire o=
In the innervation territory | | Painful . 299
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« Modéles animaux : BONTA - réduisait I'allodynie expérimentale induite par des Iésions

n e rve u S e S p é ri p h é ri q u eS Received: 25 November 2019 / Accepted: 18 February 2020
Journal of Neural Transmission © Springer-Verlag GmbH Austria, part of Springer Nature 2020
. . . . 7 https://doi.org/10.1007/500702-020-02163-5
y E'ffet Su r IeS VO'IeS nOCICeptlveS I ndependant de NEUROLOGY AND PRECLINICAL NEUROLOGICAL STUDIES - ORIGINAL ARTICLE ")
I'effet musculaire i

Botulinum neurotoxin injections for muscle-based (dystonia
and spasticity) and non-muscle-based (neuropathic pain) pain
disorders: a meta-analytic study

Paula Ruth L. Siongco' - Raymond L. Rosales’ - Austen Peter Moore® - Rainer Freynhagen®® - Kimiyoshi Arimura® -
Petr Kanovsky’ - Ryuji Kaji® - Hubert H. Fernandez® - Dirk Dressler'®

Quels sont les bons répondeurs au traitement par toxine
botulique A ?

RCT Ranoux et al. 2008 et BOTNEP 2016

- efficacité de BONTA sur les symptdomes neuropathiques évalués le questionnaire Neuropathic Pain
Symptom Inventory (NPSI)

+++ sur la douleur paroxystique (notamment les décharges électriques),

+++ efficacité sur lI'allodynie au frottement et a la pression fine mesurée par des tests quantifiés
sensoriels

Corrélation entre l'efficacité de la BONT et la préservation de la sensibilité thermique

20 2 27

La préservation de la densité en fibres intra-épidermiques au sein de l'aire douloureuse (évaluée par
une biopsie cutanée avant le traitement) était associée a une meilleure réponse au traitement par
toxine botulique.

Profil particulier de répondeurs a la BONTA ? « Les bons répondeurs semblent caractérisés par une
préservation relative de la sensibilité thermique et/ou une allodynie mécanique dans la zone
douloureuse. » Attal. et al. 2020 (Bulletin de 'académie de médecine - séance janvier 2020)
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‘ Douleurs chroniques post-chirurgicales

i Membres fantomes (douloureux)
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Botulinum Toxin Type A Induces Direct
Analgesic Effects in Chronic

Neuropathic Pain
Ann Neurol 2008;64:274—-284
Daniele Ranoux, Nadine Arttal, Francoise Morain, D. Bouhassira ,

Botulinum toxin type A (BTX-A) has been reported to have analgesic effects indépendent of its action on muscle
tone, possibly by acting on neurogenic inflammation. Such a mechanism may be involved inperipheral neuropathic pain.

botulinum toxin type A (BTX-A) intradermal injection technique for the painful area in one male
patient with posttraumatic radial nerve lesion just before BIX-A injection. Intradermal injections were performed using equidistant
grid lines 1.5cm apart (marked in black) aiming ro cover the area of maximal spontaneous pain (in blue) and the whole area of

allodynia (in red).




Toxines botuliques / douleurs chroniques

A Intensity of brush induced allodynia

VAS
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Interpretation: These results indicate for the first time that BTX-A may induce direct analgesic effects in patients with chronic
neuropahic pain independent of its effects on muscle tone and suggest novel indications for BTX-A in analgesia,




ORIGINAL ARTICLE

Botulinum Toxin Type A Induces Direct

Analgesic Effects in Chronic
Neuropathic Pain

Dani¢le Ranoux, MD,"' Nadine Artal, MD, PhD,>* Francoise Morain, Clinical Research Assistant,”*
and D. Bouhassira’
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Ann Neurol 2008;64:274-284

Tableau 1 Etudes cliniques controlées randomisées en double aveugle contre placebo de la toxine botulinique de type A dans les douleurs neuropathiques autres que la

nevralgie faciale essentielle.
Auteurs Indication Doses et Placebo Nombre de  Methodologie Duree de Resultats NNT Autres résultats
modalites patients "essai critere (50% d'efficacite
primaire amelioration
douleur)
Ranoux Douleur Injections SC Serum phy- 29 Groupes 24 semaines  Positif sur 3,0(1,6-22) Effets sur brulure,
etal. 2008 neuropathique de50a200U  siologique paralleles douleur allodynie, douleur
[28] peripherique selon l"aire moyenne/24h paraxystique. Effet
avec allodynie  douloureuse superieur si deficit
(trauma, zona) thermique faible
Yuanetal.  Neuropathie Injections Serum phy- 20 « Cross 12 semaines  Positif sur 2,3(1,5-4,7) Effets sur la qualite du
2009 [29] douloureuse du  intradermiques  siologique over » douleur sommeil
diabete pieds ; dose moyenne/ 24 h
fixe 50U
Xiao et al. Douleur post Injections SC Serum phy- 40760 Groupes 12 semaines  Positif sur NA Effet sur la durée du
2010 [30] zosterienne dose unique siologique paralleles douleur sommeil
5U/mL et 0,5% moyenne/24h
bidocaine
Apalla et al. Douleur post- Injections SC Serum phy- . 30 Groupes 16 semaines  Positif sur la 1,2(1,0-1,4) Effet sur intensité
2013 [31] zostérienne dose siologique paralleles proportion de douleur (EWA), qualite du
2 sommeil
(50 %)
Attalet al.  Douleur 2 saries Sérum phy- 66 Groupes 24 semaines  Positif sur 7,3 (3,0-16) Renforcement effet par
2016 [19] neuropathique. 'd’injections SC  siologique paralleles douleur 2% injection. Effets sur
periphérique ~ de503 300U moyenne/24h allodynie, brilure,
(trauma, zona,  selon aire douleur paraxystique.
neuropathie douloureuse a Effet superieur chez
douloureuse) 3 mois patients présentant
preservation fonction
nociceptive ou allodynie
mecanique
Han et al. Douleur Injection SC Serum phy- 40 Groupes 8 semaines  Positif sur 9,9 Effet sur composante
2016 [33] neuropathique  dose fixe de siologique paralleles douleur sensonielle/ affective de
liee a lesion 200 U dans moyenne/ 24 h la douleur, douleurs sous
medullaire Uaire de (EVA) lesionnelles, meilleur si
douleur lesion medullaire

NNT : nombre nécessaire a traiter pour obtenir un répondeur au traitement actif et non au placebo ; SC : sous-cutanée.

Effet non lié a effet sur tonus musculaire




Safety and efficacy of repeated injections of botulinum
toxin A in peripheral neuropathic pain (BOTNEP):
a randomised, double-blind, placebo-controlled trial

Madine Attal, Daniel C de Andrade, Frédéric Adam, Daniéle Ranoux, Manoel | Teixeira, Ricardo Galhardoni, frina Raicher, Nurcan Iﬂ'r;e_l.-'ler,
Clowdia Semmer, Didier Bowhassira

Summary

Background Data from previous studies suggest that botulinum toxin A has analgesic effects against peripheral  Lonces Neurol 2018; 15: 555-65

neuropathic pain, but the quality of the evidence is low. We aimed to assess the safety and efficacy of repeated
administrations of botulinum loxin A in patients with neuropathic pain.

Methods We did a randomised, double-blind, placebo-controlled trial at two outpatient clinics in France (Clinical Pain
Centre, Ambroise Paré Hospilal, APHP, Boulogne-Billancourt, and Neurological Centre, Hépital Dupujytren,
Lirmoges) and one in Brazil (Neurological Department, Hospital das Clinicas da FMUSP, 530 Paulo). Patients aged
18-85 years with peripheral neuropathic pain were randomly assigned (1:1) by block randomisation, aceording to a
centralised schedule, o receive two subcutaneous administrations of botulinum toxin A (up lo 300 unils) or placebe,
12 weeks apart. All patients and investigators were masked to treatment assignment. The prifary oulcome was the
efficacy of botulinum toxin A versus placebo, measured as the change from baseline in selfreported mean weekly
pain intensity over the course of 24 weeks from the first administration. The primary efficacy analysis was a mixed-
model repeated-measures analysis in the intention-to-treat population. This trial is registered with ClinicalTrials.gov,
NCT01251211.

Findings Between Oct 2, 2010, and Aug 2, 2013, 152 patients were entolled, of whom 68 were randomly assigned
(34 per group), and 66 (37 [56%] men) were included inthe primary analysis (34 in the botulinum toxin A group and
32 in the placebo group). Botulinum toxin A reduced pain intensity over 24 weeks compared with placebo (adjusted
effect estimate —0.77, 95% CI —0-95 to —0-59: p<0.0001). Pain on injection was the only adverse effect reported, and
occurred in 19 (56%) participants in the botulinum toxin A group and 17 (53%) of those in the placebo group (p=1-0).
Severe pain was experienced by ten (29%) participants in the bolulinum loxin A group and 11 (34%) in the placebo
group (p=0-3).

Interpretation Two administrations of botulinum toxin A, each of which comprised several injections, have a sustained
analpesic effect against peripheral neuropathic pain. Several factors, such as the presence of allodynia and a limited
thermal deficit, may be useful in predicting treatment response and should be investigated further.

Botulinum Placeba (n=32)

tootin A [n=34)
Age [years) 516 (167) 5§23 (15-8)
Sex
Male 17 (50%) 20 (53%)
Fernale 17 (50%) 12 (38%)
Pain duration {years) 51 {47} &3 (7-4)
Mean pain inbersity™ 65 [1+6) B4 (1-6)
Cause of pain
Post-traurnatic or pestsurgical t 25 (F4w) 1 (56%)
Polyneuropathyd 5 (15%) 9 28%)
Fastherpetic neuralgia 4(12%) 2 (6%)
Area of maxirmum pain
Hand ar forearm 14 (41%) 16 (S0
Foat o nkhe 12 (35%) 13 (41%)
Tharax or abdamen G (18%) 3(9%)
Shoulder 2(6%) o
Concomitant analgesics
Antidepresants 25 (F4w) 8 (B8w)
Gabapentin or pregabalin 9 (26%) 11 (34%)
Dpioics 17 (50%) 14 (44%)
HSAIDS o paracetamol 12 (35%) 17 (53%)
Other antiepileptics§ & (18%) B (19%)

Data are mean (S0 or rumber {%). Some percentages do not add up to 100
bemarse of rounding. NSAlD=non-steraidal anti-inflammatory drug. *0n the
numerical mting scale {range 0=10) of the: Brief Pain Inventony from pain dianes at
baseline. 125 (3B%) participants had post-traumatic nerse lesiors (14 in the
botulinum taxin A group and 11 inthe placebo group) and 21 [3‘.2!.}I1.Id
postsurgical merve kesions {ten and 11). Pasts icnene | .
mMu’mm[:gumhlnztmwm}.hnmtbmm
arscars. $Causes were chronic inflmmatany demyelinating newopathy in free
patients [two inthe botulirum toxin A group and three in the placebo growp),
diabetes in two (bath in the phcebo group), idiopathic small fibre neuropathy in
fiowur (v i each geowp), vasoulitis intwo [ane in :ﬂdtgrmlp]\. and IEpmq.l inone
{batulinum towin A growp). §0K : carbar T and | igire.

Table 1: Demographics and baseline clinical characberistics
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Figure 2: Effects of botulinum toxin A and placebo on the primary endpoint
Bars are SE. p values are for the difference between botulinum tasin & and
placebo at each timepoint. *p<0-05. Tp<0-01. $p=0-001.
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Figure 3: Intra-epidermal nerve fibre density at baseline
Bars are 50

In participants who received at least one administration
of botulinum toxin A (n=34), the efficacy of the treatment
on mean pain intensity over 24 weeks was greater in
participants with allodynia (based on the NPSI) at baseline
(n=15) than in those without allodynia (n=19; adjusted
effect estimate 0-56 [SE 0:14]; p=0-0003). We noted
similar findings when allodynia was defined on the basis
of Q5T (n=59 [29 with allodynia and 30 without]; adjusted
effect estimate 0-59 [SE 0-14]; p=0-0002). The response to
botulinum toxin A at 24 weeks (=50% pain relief) was also
predicted by the severity of brush-induced allodynia (odds
ratio 4-6, 95% CI 1-5-13-7; p=0-007) and pressure
hyperalgesia (3-5, 1-03-12- 2; p=0-04) on QST. Finally, we
noted significant positive or inverse correlations between
the efficacy of botulinum toxin A at 24 weeks and baseline
warm detection thresholds (Rho —0-49; p=0-03), cold
detection thresholds (Rho 0-46; p=0-02), and mechanical
pain thresholds (Rho —0-42; p=0-02) on the painful side,
showing thatless thermal deficits and stronger mechanical
allodynia were associated with greater efficacy of
botulinum toxin A. No such relations were noted in the

placebo group.



Safety and efficacy of repeated injections of botulinum
toxin A in peripheral neuropathic pain (BOTNEP):
a randomised, double-blind, placebo-controlled trial

Fighting neuropathic pain with botulinum toxin A

February29,2016

Back in the late 1980s, botulinum toxin was _
http://dx.doi.orgf10.1016/

incidentally found to attenuate pain in addition to its $1474-4422(16)00056-9

known spasmolytic effect.’ Ralf Baron, Andreas Binder
S E—— p— e Ty
Gabapent |0 summary, increasing evidence shows that ik
gabapent

smm anti DOtUlINUM toxin A is effective in patients with peripheral ,

Trieyelics neyropathic pain, in particular in a subgroup with et
Tapical lid [

raucal s Preserved. small fibre innervation. h

Trarmadal 4= 47 [3-6-6-7] Leway rrscscdesrate

Stromg apicids 4-12 43 (34-5-8) Lo moderate

Botulinum boosdinf (previous studies) §-24 15 (1-5-2-4) in L
published studiest, but s
are urpublished study
Wi neegativee

Botulinum boadn A (this study) 24 73 (~3-0 to 16-5) MA

Previous data from Finnerup and colleagues® Ma=nat applicable. SMR=seratanin-rorepinephhine reuptake inhibitar.
*Calculated as the inverse of the absolute difference between the proportson of responders incthe acthee and placcho
treatment growps (based on 2 50% decrease inopain). tRisk of bias, inconsistency, and imprecision wene high.

Tahble §: Treatments for peripheral neurapathic pain and quality of the evidence




International NeuPSIG Guideline for the treatment of neuropathic pain

@& @ Pharmacotherapy for neuropathic pain in adults: NEUROPATHIC

CroasMark
a systematic review and meta-analysis PAIN I NeuPSIG
IASP Special Interest Group
Nanna BFinnerup*, Nadine Attal®, Simon Haroutounian, Ewan McNicol, Ralf Baron, Robert H Dworkin, lan Gilron, Maija Haanpad, Per Hansson,
Troels S Jensen, Peter R Kamerman, Karen Lund, Andrew Moore, Srinivasa N Raja, Andrew $ C Rice, Michael Rowbotham, Emily Sena, Philip Siddall,

BlairH Smith, Mark Wallace . I A S P
Summary ) il
Lancet Neurol 2015; 16273 Background New drug treatments, clinical trials, and standards of quality for assessment of evidence justify an update “EEIEBRATING | 1974-2024 @
published online  ©f evidence-based recommendations for the pharmacological treatment of neuropathic pain. Using the Grading of
January7, 2015 Recommendations Assessment, Development, and Evaluation (GRADE), we revised the Special Interest Group on
hm’;j"ﬁ’zi';rg”o'ww” Neuropathic Pain (NeuPSIG) recommendations for the pharmacotherapy of neuropathic pain based on the results of |
o [1#)702571:173 a systematic review and meta-analysis.

www.thelancet.com/neurclogy Vol 14 February 2015

e

First-line drugs Second-line drugs Third-line drugs
Serotonin-noradrenaline  Tricyclic Pregabalin, gabapentin,  Tramadol (apsaicin 8% |  Lidocaine Strong opioids  Botulinum
reuptake inhibitors antidepressants  gabapentin extended patches patches toxinA
duloxetine and venlafaxine release or enacarbil

Quality of evidence High Moderate High Moderate l High J Low Moderate Moderate

Balance between desirable and undesirable effects

Effect size Moderate Moderate Moderate Moderate Low Unknown Moderate Moderate
Tolerability and safety* ~ Moderate Low-moderate  Moderate-high Low-moderate  Moderate-high  High Low-moderate  High

Values and preferences Low-moderate Low-moderate  Low-moderate Low-moderate  High High Low-moderate  High
Costandresource allocation  Low-moderate Low Low-moderate Low Moderate-high  Moderate-high  Low-moderate  Moderate-high
Strength of recommendation  Strong Strong Strong Weak Weak Weak Weak Weak
Neuropathic pain conditions Al Al Al Al Peripheral Peripheral Al Peripheral

FACULTE DE | I l

Finnerup NB, et al. Lancet Neurol. 2015;14(2):162-73.
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YVolume 147, 1 June 2018, Pages 120-128

ELSEVIER

Botulinum toxin treatment of pain syndromes —an evidence
based review Yasaman Safarpour , Bahmangabbari

This review evaluates the existing level of evidence for efficaey.of BoN{s in different pain
syndromes using the recommended efficacy criteria from thesAssessment and Therapeutic
Subcommittee of the American Academy of Neuwrology: There Is a level\@)evidence

(effective) for BoNT therapy in MWMWMW
posttraumatic neuralgia. There is a leveNg evidence (probably effective) for diabetic

neuropathy, plantar fasciitis, pinforoas syndrome, pain associated with total knee
arthroplasty, male pelvic pain Syndsme, chronic low back pain, male pelvic pain, and
neuropathic pain secondary to traumatic spinal cord injury. BoNTs are possibly effective
(Level C -one class.| study) for female pelvic pain, painful knee osteoarthritis, post-operative
pain in children with cerebral palsy after adductor release surgery, anterior knee pain with
vastus lateralis imbalance. There is a level B evidence (one class | study) that BoNT
treatment is probably ineffective in carpal tunnel syndrome. For myofascial pain syndrome,
the level of evidence is U (undetermined) due to contradicting results. More high quality
(Class I) studies and studies with different types of BoNTs are needed for better
understanding of the role of BoNTs in pain syndromes.




T, = ractice Guideline eV Neurol (Farns). viayy L0 .
BPRURTY  Practice Guideline > Rev Neurol (Paris). 2020 My 176(5):325-352

neurologique i 10.1016/j.neurol.2020.01.361. Epub 2020 Apr 7. X Moisset et al French recommendations Nov 2019 annual meeting of French Society for tthe study of Pain
Pharmacological and non-pharmacological

treatments for neuropathic pain: Systematic review

and French recommendations Neu ropath ic pal n
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Botulnum foxn for phantom b pain
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g Melodoflncin Tl o B efrence
Both groups improved pen and
Prospctve, Itramuscular/cuteous subeutaneous/ - BoNT roup had an advantage over
mdomzed, W newoma(ENGguidance) 0Uperste  pancontolduing M monthsbut [
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55 ans, AVP bus/ravin dans-les Pyrénées
Arrachement MSG/ 27 mois plus tot

Abandon traitements systémiques (dont opioides, prégabaline)

Décision : patch capsaicine d’'emblée
4 applications / 9 mois

Successivement :
- disparition des ADP
-> réduction surface allodynie et DNP
- réduction intensité

Injection BONT sur zones gachettes cicatrices
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PhantomLimbPain: Systematic Neuroanatomical-
Based Review of Pharmacologic Treatment

Zachary McCormick, MD, George Chang-Chien,
DO, Benjamin Marshall, DO, Mark Huang, MD, and
R. Norman Harden, MD

Results. We found level 2 evidence for gabapentin,
both oral (PO) and intravenous (lV) morphine,
tramadol, intramuscular (IM) botulinum toxin, IV and

epidural Ketamine, level 3 evidence for amitriptyline,
dextromethorphan, topiramate, IV calcitonin, PO me-
mantine, continuous perineural catheter analgesia
with ropivacaine, and level 4 evidence for metha-
done, intrathecal (IT) buprenorphine, IT and epidu-
ral fentanyl, duloxetine, fluoxetine, mirtazapine,
clonazepam, milnacipran, capsaicin, and pregabalin.

The peripheral afferent theory of PLP centers around the
neuroma as a generator of pain and potentially a driver of
secondary central changes. Neuromas form at the cut end
of the nerves in the residual limb. They generate ectopic
afferent impulses that may be perceived as pain by the
brain.

Botulism toxin injection is commonplace in the treatment
of pain syndromes related to tonic muscle spasm and has
recently been appreciated to have analgesic properties
independent of its effect on neuromuscular transmission

Though initial level 4 evidence demonstrated
some promise in the treatment of PLP with local botulism
toxin injection [71-73], a recent randomized, double-
blinded pilot study of 14 patients with chronic PLP found
no improvement in pain intensity up to 6 months following
local injection.
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Intradermal Botulinum Toxin Type A Injection Effectively
Reduces Residual Limb Hyperhidrosis in /Amputees:

A Case Series

Arch Phys Med Rehabil 2008:89:1407-9

Alexandra Charrow, Marc DiFazio, Leslie Foster, Paul F. Pasquina, Jack W. Tsao

Effect of BTX-A Treatment on Residual Limb
Hyperhidrosis, Prosthesis Fit and Function, and Pain Levels

Before BTX-A After BTX-A

Clinical Measure Treatment Treatment P
Degree of hyperhidrosis 7.1+x1.9 3.5x14 .001
Interference of prosthesis

function by hyperhidrosis 7.1+2.1 29+1.7 .008
Interference of prosthesis

fit by hyperhidrosis 7.2+x21 28+2.3 .028
Severity of phantom limb

pain 3.5*2.6 4.0x2.2 .39
Severity of residual limb

pain 4.2+2.8 3.8+2.9 .89

NOTE. Values are mean = SD.

Main OQutcome Measure: A 10-cm continuous Likert visual
analog scale was used to assess residual limb sweating and pain
and prosthesis fit and function before and 3 weeks after BTX-A
injections.

Results: Patients reported a significant reduction in sweating
and improvement in prosthesis fit and function after treatment.
However, residual limb and phantom pain were unaffected by
treatment.

Conclusions: BTX-A may be an effective treatment for
residual limb hyperhidrosis, resulting in subjective improve-
ment in prosthesis fit and functioning. BTX-A should be con-
sidered as a method to manage excessive sweating in the
residual limb of traumatic amputees.
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A Prospective Randomized Double-blinded Pilot Study to
Examine the Effect of Botulinum Toxin Type A Injection Versus
Lic!ocaine!Depomedrol Ir_rjection on Residu_al and Phantom Limb Treatment of Phantom Limb Pain.with Botulinum Toxin Type A
Pain: Clin J Figin, 2012 Februemy ; Z8(2): . dos:10,1097/AJE.0001 3315226453, Lingjing Jin, Katja Kollewe, Klaus Krampfi, Rﬁhﬁlﬁ‘bengler, Bahram Mohammadi

Hong Wu, Rizwana Sultana, Kerrey Barton Taylor and Aniko Szabo

Metbods. “Three patients who had previously undergone amputation of their leg due to accident
(N'=2) orinjury by a landmine (N = 1) were treated with BoNT-A (Dysport®). We injected a total
dose of up 1o 500 units (U BoNT-A under EMG-control. Global clinical improvement was based
an a (=3 scale (0 = no effeey 3 = marked improvement) and on a questionnaire rating pain intensity
(based'on _the visual analog scale), intake of pain medication and phantom limb sensations.

Results. All three patients evaluated the clinical global improvement with 3 (marked improvement).
The pain intensity and pain medication was reduced significantly in all three cases. No side effects
were reported. The duration of response lasted up to 11 weeks.

Discussion. These three successfully treated phantom and stump pain patients show that therapy
with BoNT-A may be worth studying as an effective and safe treatment option for this kind of pain.

FACuLTE
n =




Botulinum toxin for complex regional pain syndrome (CRPS).

Lumbar Sympathetic Block with Botulinum

SDRC Algodystrophies Toxin Type B for Complex Regional Pain
Study Design N;Tibeid Me#u:dlrglln]ect;on Result Reference Syndrome: A Case Study Pain Physician 2015; 18:E911-E916
et par e Eunjoo Choi, Chan Woo Cho, Hye Young Kim, Pyung Bok Lee and Francis Sahngun Nahm

Caests : Inframuscular Trigger ~~ Reduction of CRPS pein and )

point 20 U per e myofascial pain
Randomized,
prospective, Intradermal, subcutaneous  No difference between BoNT
double-blind, éigiBﬁzlﬁTio;lp’ Allodyniaarea Upersite - groupand placebogrowp, —~ [(3]
placebo-controlled, e (40-2000) terminated study early.
and open-label exension
Randomized, Lumbar sympthetic block o
doubiind 918 cases) PUBNT#03% Eﬁ;ﬁ;}]{}ffﬂm B4
pl&CﬂbO—CDﬂtl'Oﬂﬁd bUprﬂCa]l’IE/ []5% I . Case 1 Skin colar change before the lumbar sympathetic block (LSB) with botulinum toxin type B (BTX-B). Two months ’

L control/71 days 5. 10 days] afier LSB with BTX-B. Skin color and turgor normalized.

Crosover bupivacaine

Lumbar sympthetic block
Case seris ! 000U BoNT-B + 0.5% ﬁarzgigs Frpons 1]

levobupivacaine '
Prospective, Affected sie AJJpatulants ad mprgved o
pen case eries . 1550 Upersite (00 U) iy s 5
P P skin color after 610 12 weeks
Retrospective, Affected site, The 7% patients reduced pain 6
uncontrolled, unblended 10-0Upersite (100T)  (average pain reducton of 43%)

Case 2 Skin color change before the lumbar sympathetic block ( LSB) with botulinum toxin type B ( BTX-B). One month
after the second LSB with BTX-B. skin color and turgor normalized.




SDRC Algodystrophies

ANESTHESIOLOGY

Botulinum Toxin Type A
for Lumbar Sympathetic
Ganglion Block in Complex
Regional Pain Syndrome:
A Randomized Trial

Yongjae Yoo, M.D., Ph.D., Chang-Soon Lee, M.D-,
Jungsoo Kim, M.D., Dongwon Jo, M.D.,
Jee Youn Moon, M.D., Ph.D.

ANESTHESIOLOGY 2022; 136:3714—25

Background: The present study was designed to test the hypothesis that
botulinum toxin would prolong the duration of a lumbar sympathetic block
measured through a sustained increase in skin temperature. The authors per-
formed a randomized, double-blind, controlled trial to investigate the clinical
outcome of botulinum toxin type A for lumbar sympathetic ganglion block in
patients with complex regional pain syndrome.

Methods: Lumbar sympathetic ganglion block was conducted in patients

with lower-extremity. complex regional pain syndrome using 75 IU of botuli-

num toxin type A (botilinum toxin group) and local anesthetic (control group).
The primary outcome was the change in the relative temperature difference :
on-the blocked sole compared with the contralateral sole at 1 postoperative
month>The secondary outcomes were the 3-month changes in relative tem-
perature differences, as well as the pain intensity changes. |

Results: A total of 48 participants (N = 24/group) were randomly assigned.
The change in relative temperature increase was higher in the botulinum toxin
group than in the control group (1.0°C + 1.3 vs. 0.1°C + 0.8, respectively;
difference: 0.9°C [95% Cl, 0.3 to 1.5]; P = 0.006), which was maintained at
3 months (1.1°C + 0.8 vs. =0.2°C + 1.2, respectively; P =0.009). Moreover,té
pain intensity was greatly reduced in the botulinum toxin group compared with
the control group at 1 month (2.2 = 1.0 vs. —1.0 = 1.6, respectively; P =
0.003) and 3 months (-2.0 + 1.0 vs. —0.6 + 1.6, respectively; P = 0.003). ¢
There were no severe adverse events pertinent to botulinum toxin injection. |

Conclusions: In patients with complex regional pain syndrome, lumbar
sympathetic ganglion block using botulinum toxin type A increased the tem- |
perature of the affected foot for 3 months and also reduced the pain.

(ANESTHESIOLOGY 2022; 136:314—25)



Botulinum torin forspinal cord njury-induced neuropathic pain.

Botulinum toxin for trigeminal neuralga.

: Numberof ~ Method of Injection (Total
Study Design Patients Volume) Result Reference
Randomized ntradermal. subfitcosa] 50% VAS reduction 68.8%
double-blind, £ (7;; /es:ﬁiius mi‘)“’sa (Botulinum toxin (BoNT) group)  [31]
placebo-controlled A 15% (Control)
Randomized, 84 (27 BoNT 25 U, nifadermal. sub | Visual analog scale (VAS)
doublevind,  9BNTY, o f;;“[j‘ /’Ssa‘imf‘f;% reduction 704% (5 U)vs. [3]
placebo-controlled 28 control) 86.2% (75 U) vs. 32.1% (Control)
Randomlz.ed, 3% (0BT, ntramuscular VAS (BoNT vs. Control) 4.9 vs. H
double-blind, 1o control) (50U/saline 1 ml) 6.63 (2 months) 4.75 vs. [33]
placebo-controlled 6.94 (3 months)
Prospective, open, 15 Injected at the trigger zones  All patients improved frequency &
case series (50-100U) and severity of pain attacks “
Prospec'tlve, open, 1 Subcutaneous (11-50U) VAS reduged lastmg more than 0
case series 2 months in 10 patients.
. Around zygomatic arch, : .

Prospective, open, Incidence of pain and VAS were

. 1.5-2 cm depth . \ [36]
(ase series reduced in all patients.

(50 U per point, total 100 U)

Study Design N;?ﬁl;;rt:f Meg:)(:jlo‘foﬂ?;::;on Result Reference
Randomized, double-bind, Significantly VAS was .
placebo-controlled s L) decreased at 4 and § weeks. bl
Randomized, double-blind, Subutaneous (00U)  Significantly VAS was )
placebo-confrolled Once daily for §weeks ~~ decreased at4and 8 weeks.

O ) Subcutaneous 3 U of BoNT - Significant VAS reduction ]
at 16-D0sites for more than 3 months
Subcutaneous 20U of X
Case 1 BTt s VAS decreased from 96 to 23, [62]
Botulimum toxin for spinal cord injury-induced neuropathic pain
; Numberof  Method of Injection

Study Design Baens T Volu]me) Result Reference
Randomized, doubleblind, Significantly VAS was :
placebo-controlled 4 wes (AL} ecteased at 4 and § weeks. i
Randomized, double-blind, Subcutaneous (00U)  Sigificantly VAS was ]
placebo-controlled Once daily for8 weeks ~~ decreased at 4 and 8 weeks.

O ) Subcutaneous 5 U of BONT - Signiicant VAS reducton "
at 16-D0sites for more than 3 months
Case 1 X VAS decreased from %6 t0 23, [62)

BoNT at 10sites
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Botulinum toxin for central poststroke pain.

: Number of Method of Injection .-
Study Design P (ol Volume) Result Reference v
Intramuscular Biceps Brachii  Pain was reduced after
(i ! il bt ﬁ;ﬁ\;ﬁfggmk g [llustrated mechanism of central neuropathic pain associated with spinal cord injury (SCI).
c 2 ool et Wrimbgess | These mechanisms include transient receptor potential vanilloid type 1 (TRPV1) overexpression in
ase
ladl har s dorsal oot ganglion (DRG) neurons, glial cell activation, dendritic spine remodeling, glutamate
Intramuscular Dosing was Sl VAS g w . '
e, by, teceptor activation and loss of GABAergic interneuron in the spinal dorsal horn, and spontaneous
ety Eontro?) - sundiin spomed reeiiiissﬂ:;pmer:n . firing of neurons in the thalamus and primary somatosensory cortex, It has been suggested that the
placebo-controlled with an open label and at least s rough ek 2 5 P ¥ J : 60

el e it o antinociceptive mechanism of botulinum toxins (BTXs) applied to the nerve endings not only affects

the primary afferent neurons but also acts on the DRG and spinal dorsal horn through retrograde
axonal transport,




Douleurs neuropathiques centrales post-AVC

Summary of studies of botulinum toxin (BTX) for central neuropathic pain.

Author, Year Study Design Sample Size (N) Diagnosis Injection Site/Dose Follow up Pain Measure Results
Jabbari, 2003 Subcutaneous injection at the I;’am was de;:reased;
' Case series 2 SCI site of allodynia/BTX-A 16-20 VAS requency of severe
[55] : spontaneous pain was
U/site
reduced
T Pain severity and the
Han, 2014 Case report 1 SCI Subcut;'meous injection in the Week 4 VAS frequency of burst was
[56] painful foot/BTX-A
reduced
Double-blind, S . Pain was reduced
Han, 2016 randomized 40 SCI Subcutaneous injection/BTX-A oy y g VASUO0 mm), McGIll o160 h 1y in BTX-A treated
[57] 200U Pain Questionnaire
controlled study group
Yelnik, 2007 Double—l:fhnd, Subscapgle'lrls 'muscle/BTX-A . Pain improvement with
randomized 20 stroke 500 U/injection + physical Week 1,2, 4 verbal scale (10 point) .
[58] BTX-A from first week
controlled study therapy
Double-blind, Pectoralis major muscle/BTX-A Significantly greater pain
Man[:: é ]2007 randomized 31 stroke 500 U/injection + TENS for 6 Weekzt, 4,12, VAS (100 mm) improvement from the first
: controlled study weeks week in BTX group
Double-blind, . . . . . .
Kong, 2007 randomized 17 stroke Pectoralis major, biceps brachii Week 4, 8, 12 VAS (0-10) No dlfferencg in shoulder
[60] muscles/BTX-A 500 U pain
controlled study
Infraspinatus, pectoralis and
. Double-blind, subsca}.)ula'rltc, m.uscles vIA Significantly greater pain
Lim, 2008 . saline injection; IA . .
[61] randomized 29 stroke triamcinolone (40 mg) injection Week 2, 6,12 NRS improvement in the
controlled study . J BTX-A-treated at 12 weeks
+ saline to the same
muscles/BTX-A 100 U
Double-blind,
Boer, 2008 randomized 22 stroke Subscapular mus.cle/BTX-A 50 Week 6, 12 VAS (vertical 100 mm)  No significant changes in pain
[62] U, twice
controlled study
. Elbow, wrist and finger flexor
Double-blind, ! .
Shaw, 2011 randomized 333 stroke . mu'sc'l es/. BTX-A, 4. Week 4, 12, 48 verbal scale, NRS Slgnlﬁca.nt decrease at 12
[63] times/injection + physical months in the BTX group
controlled study
therapy 4 weeks
Castiglione, Pilot study 5 stroke IA shoulder joint /'BTX-A 500 or Week 2, 8 VAS Decreased pain at 2 and 8
2011 [8] 100 units

weeks after BTX-A injection




Douleurs neuropathiques centrales post-AVC

Author, Year Study Design Sample Size (N) Diagnosis Injection Site/Dose Follow up Pain Measure Results
Double-blind . . . .
Marciniak, . ! Pectoralis major =+ teres major Decreased pain scores at 4
2012 [64] randomized 21 stroke muscles/BTX-A 140-200 units Week 2, 4,12 VAS weeks
controlled study
. Retrospective - .
! th
Choi, 2016 unblinded, 6 stroke Subscapularis muscle/BTX-A Week 1,2,4,8 PI-NRS Pain lmpro‘.fe.m eflt wi
[65] BTX-A injection
uncontrolled study
Double-blind, . . o The rate of pain return was
Carr<{3(11é]2009 randomized 18 CRPS LsB/ Bﬁi‘tvacfg‘fﬁi ot 75 Week 4 VAS (10 cm) significantly lower after LSB
’ controlled study 50 with BTA
Double-blind, Brief pain inventor
randomized Intradermally and PIQpMcGill ain Y No significant response after
Safarpour, controlled study subcutaneously into the " P injection; study terminated
14 (6 control) CRPS . . . Week 3, 8 questionnaire, QST,
2010 [67] Uncontrolled, allodynic area/ 5 units per site atients satisfaction prematurely because of
unblinded, (total 40-200 units) p intolerance
scale
open-label study
Retrospective, Upper limb girdle o . .
;f]}ﬁr[i;‘] unblinded, 37 CRPS muscles /BTX-A 10-20 units per Week 4 Likert scale (11 point) = de“e:jsr‘er; local pain
uncontolled study muscle (total 100 units)
Alleviate both myofascial
Safarpour, . Trigger point in the proximal B pain syndrome and the distal
2010 [69] Case series 2 % & muscle/BTX-A 20 units per site = VAS (1-10) allodynia, discoloration and,
tissue swelling
e Able to decrease daily opioid
. Subcutaneous injection on the . . . o
Birthi, 2012 Case report 1 CRPS dorsum of the hand /BTX-A 5 weekly, 12 MCG‘IH Palp mechcatlor} by 20% at 8th
[70] units per site (total 100 units) weeks Questionnaire week; pain returned to
p baseline at 12th week
Choi. 2015 Lumbar sympathetic Pain intensity and LANSS
[7’1] Case series 2 CRPS block /levovupivacaine 0.25% + Week 8 VAS, LANSS score were significantly
5000 units of BTX-B reduced
TP, FDL, FHL muscles, tibial C .
Significant decrease in the
Buonocore, Case report 1 CRPS nerve around the tarsal Week 36 O frequency of acute
2017 [72] p tunnel /BTX-A 120 units per quency

muscle, twice

dysesthesias

SCI: Spinal cord injury; CRPS: Complex regional pain syndrome; VAS: Visual analog scale; NRS: Numeric rating scale; IA: Intra-articular; LANSS: Leeds assessment of neuropathic
symptoms and signs; LSB: Lumbar sympathetic block; TP: Tibialis posterior; FDL: Flexor digitorum longus; FHL: Flexor hallucis longus.
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Diabetic Neuropathy

Domenico A. Restivo, MD, PhD,! Antonino Casabona, PhD,? Lucia
Frittitta, MD, PhD,3# Antonino Belfiore, MD,* Rosario Le Moli,
MD,* Damiano Gullo,MD,* and

Riccardo Vigneri, MD*5

Clinical improvement (30%) in subjective pain.




Toxine intra-articulaire

J Rheumatol. 2010 November ; 37(11): 2377-2386.
Intraarticular Botulinum Toxin A for Refractory Painful Total

Knee Arthroplasty: A Randomized Controlled Trial

Jasvinder A. Singh, Maren L. Mahowald, and Siamak Noorbaloochi

University of Minnesota, Minneapolis, Minnesota; Departments of Health Sciences Research and
Orthopedics, Mayo Clinic School of Medicine, Rochester, Minnesota; Birmingham Veterans
Affairs Medical Center and University of Alabama at Birmingham, Birmingham, Alabama, USA.

In this single-center randomized trial, single [A-BoNT/A injection provided
clinically meaningful short-term improvements in pain, global assessment, and function in patients
with chronic painful TKA. A multicenter trial is needed to confirm these findings.

Objective—To assess short-term efficacy of single intraarticular botulinum toxin (IA-BoNT/A)
injection in patients with chronically painful total knee arthroplasty (TK.A) in a randomized,
placebo-controlled, triple-blind study.

Methods—Patients with chronic TK.A pain (pain = 6 on 0-10 scale and > 6 months post-TKA)
evaluated in and referred from orthopedic surgery ¢linics were recruited. The primary ouicome,
proportion of patients with clinically meaningful decrease of at least 2 points on 0—10 visual
analog scale (WVAS) for pain, was compared between treatment groups at 2 months using
comparison of proportions test and for all efficacy timepoints (2, 3, and 4 months) using
generalized estimating equations (GEE). Secondary outcomes of global assessment, function, and
quality of life were compared using GEE, duration of pain relief by t-test, and adverse events by
chi-square test.

Results—In total. 54 patients with 60 painful TKA were randomized. with main analyses
restricted to one TE.A per patient (49 TKA in 49 patients). Mean age was 67 years, 84% were
men, and mean duration of TKA pain was 4.5 yvears. A significantly greater proportion of patients
(71%) in the IA-BoNT/Agroup compared to IA-placebo (35%) achieved clinically meaningful
reduction in WAS pain at 2 months (p = 0.028) and at all efficacy timepoints (p = 0.019). Duration
of meaningful pain relief was significantly greater after IA-BoNT/A, 39.6 days (SD 50.4)
compared to LA-placebo, 15.7 days (SD 22.6; p = 0.045). Statistically significantly better scores
were seen in IA-BoNT/A vs LA-place-bo for all efficacy timepoints for the following outcomes:
“very much improved” on physician global assessment of change (p = 0.003); Western Ontario
McMaster Osteoarthritis Index physical function (p = 0.026), stiffness (p = 0.004), and total scores
(p = 0.024); and Short-Form 36 pain subscale score (p = 0.049). Number of total and serious
adverse events was similar between groups, with no patients in either group with new objective
motor or sensory deficits during followup.
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Efficacy and safety of botulinum A toxin for the treatment
of chronic peripheral neuropathic pain: A systematic
review of randomized controlled trials and meta-analysis

Review

A Systematic Review and Meta-Analysis of Efficacy of
Botulinum Toxin A for Neuropathic Pain

Anupam Datta Gupta *J, Suzanne Edwards 2, Jessica Smith !, John Snow 3, Renuka Visvanathan *
Graeme Tucker # and David Wilson *

Vincent Hary'? | Sebastien Schitter®® | Valeria Martinez?*#*

Study Mean %
ID difference (95% Cl)  Weight
| Botulinum toxin Placebo Mean Difference Mean Difference
Xiao et al. 2010 ——O—T— 1.60 (-0.88, 4.08) 432 Study or Subgroup Mean.~ SD Total' Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Yelnik et al. 2008 —_— 250 (0.45, 4.55) 4.08 Apalla 2013 39 12 15 82 12 15 122% -4.30[5.16,-3.44] =
| Altal 2016 53723 3 61 17 32 119%  -080[177,0.47]
FRORRLEE AL 0. 2008 =T Nafaes,an) 506 Ghasemi 2014 51 23 20 7 2 20 109% -1.90[-324,-056)
Lim et al. 2007 T 1.70(-0.26,366)  5.13 NCTO0168441 49 191 60 52 164 56 127%  -0.30[-0.95,0.35] r
Marco et al. 2007 —_— 213(0.35,301) 543 TVAES101 21 22 11 29 19 4 81%  -020(247,20) - ;
' Ranoux 2008 45 3 15 54 22 14 92% -090[281,101) - 1 mois
Kaong et al. 2007 __’_": 100(-067,267) 561 Salehi 2019 295 174 16 607 177 16 113%  -3.12[434,-1.90]
Zuniga et al 2013 2.19 (0.55, 3.83) 566 Taheri 2020 21 11 M 5 15 4T 129% -2.90[-3.38,-242)
Finlayson et al. 2011 170 (0.08, 3.32) 5.60 Yuan 2009 42 224 18 586 204 18 107%  -1.66(-3.06,-0.26]
Han et al. 2018 1.30(-0.20,280) 589 Total (95% CI) 283 222 100.0%  -1.87[-2.91,-0.83]
Ghasemi et al. 2014 1.90 (0.56, 3.24) 6.16 Heterogeneity: Tau? = 2.12; Chi? = 79.72, df = 8 (P < 0.00001); I = 90% f ; i
Test for overall effect: Z = 3.52 (P = 0.0004) ; . S 10
Wuetal 2012 3.80(2.50,5.10) 6.22 Sl ' Favours botulinum toxin  Favours placebo
Fishman et al. 2016 4.80 (3.53, 6.07) 6.27
Shehata et al. 2013 640 (5.15, 7.65) 6.30
Attal et al. 2018 1.00 (-0.16, 2.16) 5.44 Botulinum Toxin Placebo Mean Difference Mean Difference
s ‘ " 2'10 161 '3‘9 5‘54 Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
hangetel. 2014 . 10107, 299 ‘ Attal 2016 52 23 3 63 21 34 296% -1.10[-2.15,-0.05] —
Taheri et al. 2020 - 3.00(2.16, 3.84) 6.80 NCT03663101 349 191 12 4 16 3 7.3% -0.51[-262 160) —
Appala et al. 2013 S 4.30 (4.09, 4.51) 7.43 Ranoux 2008 403 273 14 564 264 14 82% -161[-360,0.38] —
Salehi 2019 407 232 16 595 192 16 14.9% -1.88[-3.36,-0.40] — .
Il (- =88.1%. p=0. <> 259(1.79,3.38 100.00
Overall (I-squared = 88.1%. p = 0.000) ( ) Xiao 2010 38 218 20 53 168 20 22.3% -150[-2.71,-0.29] — 3 mois
I
ey T R R —— i Yuan 2009 380 248 18 544 157 18 17.7% -1.55[-2.91,0.19) o
T T T T T
i 0 2 4 8 8 Total (95% CI) 114 105 100.0% -1.38 [-1.95, -0.81] 3
: H ity: Chi? = = = : 12 =09 } 1 1 {
Favours placebo Favours Botulinum toxin e i i 0 5 0 5 10
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Botulinum toxin in the treatment of ORL
post-radiosurgical neck contracture in head = =
and neck cancer: A novel approach
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Table 2 Main patient characteristics. Injection sites and doses.

Patient Age End RT Injection Bilateral Number of injection Total units
no. (years)/Gender  (months) site injection points x dose (mL) injected (U)
1 65/M 5 PMF No 5x0.1 125

2 54/M 24 PMF No 5%0.1 125

3 73/F 18 PMF No 4x0.2 200

4 68/M 36 SCM No 4%0.1 100

5 64/F 84 SCM No 3x0.2 150

6 58/M 15 SCM No 5x0.1 125

7 54/F 7 SCM No 6x0.2 300

8 52/M 15 SCM Yes 5x0.2+5x0.2 500

9 60/M 48 SCM Yes 8x0.2+8x0.2 800

M: male; F: female; PMF: pectoralis major flap; SCM: sternocleidomastoid muscle.

Figure 1  A. Intramuscular sternocleidomastoid injection at a
cHUU peak contracture point. B. Diagram of potential sternocleido-
mastoid injection sites.




. The patient’s demographic information, cancer type, prior treatment, and outcome before and after incobotulinum toxin A injection.

{ ot e Initial VAS/
Pt No/Sex/Age Location/Pathology Medlc.atlon before Nature/Site of Pain Slte§/thal Dos? of VAS at 6 Weeks/ PGIC at 6 Weeks/PGIC
of Cancer Botulinumtoxina Injection (Unit) at 12 Weeks
T VAS at 12 Weeks
Injection
Surgery/Gabapentin, Sharp, burning, g 2 ;
1/F/56 R-breast/adenocarcinoma Lidoderm patch, superficial/R-upper abdomen, Subcu.t e 10/5/7 Ml.m.m oLy m e
3 grid-like/100 minimally improved
Methocarbamol below rib cage
Sharp, superficial with
2/M/60 L-tonsil /squamous Surgery /Morphine, allodynia, muscle spasms and Subctitaneous, 10/5/7 Much improved/
cell carcinoma Dilaudid tightness/L-temporal, grid-like /95 much improved
L-zygomaticus and masseter
Sharp, burning,
Craniotomy, superficial /R-frontotemporal : :
3/M/31 lobe/ h.R-fr(;mnter oliom radiation/Methadone, scalp, R-posterior neck, b B‘tlliteral /100 10/7/8 v I;/Iu;lh 11;11;i>rrnov:c3// d
S RS E N R RE Depakote, Clonazepam L-frontotemporal scalp, I S e IRpiove
L-posterior neck
4/F/70 R-breast metastasized to Surgery /Gabapentin, Dull constant/R-masseter, Subcutaneous divided 10/5/8 Much improved /
R-jaw/adenocarcinoma Oxycodone, Ibuprofen rizorius, zygomaticus into 5 sites /85 much improved
L-tonsil/squamous % 72 A Severe, painful Subcutaneous both Very much improved/
M50 cell carcinoma Surgery gagiatiffAN e cramps/bilateral masseter masseter, grid-like/100 107578 very much improved
Surglry Subcutaneous
6/F/51 R-breast/adenocarcinoma radiation/Gabapentin, Dull, deep pain and muscle R-pectora'l - trapezms, 5/3/3 Much lmPI'OVGd/
spasms/R-shoulder, arm, hand triceps divided into 4 very much improved
Oxycodone :
sites/100
L-breast/inflammatory SrReTy, Sharp, superficial /L-upper Subcutaneous Very much improved/
7/F/64 : radiation/Ibuprofen, g B ! 9/0/0 3
carcinoma Aspirin abdomen under L-breast grid-like /100 very much improved
Rk e Sharp muscle spasms/both Subcutaneous divided Versaickinisvad)
8/M/53 i TR Surgery, radiation/None * masseters upper right, into different units and 5/2/1 SYIMe S PENE

cell carcinoma

sternocleidomastoid

sites/80

very much improved

M: Male, F: Female; * These patient failed multiple medications before but at the time of enrollment were on no medications; VAS = visual analog scale, range from 0 (no pain) to 10 B
(severe pain); PGIC = Patients” Global Impression of Change scale.

nnnnn



M National Library of Medicine

I

National Center for Biotechnology Information

ClinicalTrials.gov Antalgique de demain ???

f

21 études en-cours inscrites sur le site

ClinicalTrials.gov

A Clinical Trial to Investigate Efficacy and Safety of NT 201 Injections Compared With Placebo
Injections in Participants Aged 18 Years and Older With Chronic Nerve Pain After Shingles or Nerve
Injury (PaiNT)

ClinicalTrials.gov ID @ NCT06091020

Sponsor @ Merz Therapeutics GmbH

|

]

E k
E L E 3



https://www.clinicaltrials.gov/study/NCT03331913?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=1
https://www.clinicaltrials.gov/study/NCT03331913?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=1
https://www.clinicaltrials.gov/study/NCT03331913?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=1
https://www.clinicaltrials.gov/study/NCT03331913?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=1
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT02460107?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=2
https://www.clinicaltrials.gov/study/NCT01251211?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=3
https://www.clinicaltrials.gov/study/NCT01251211?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=3
https://www.clinicaltrials.gov/study/NCT01251211?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=3
https://www.clinicaltrials.gov/study/NCT01251211?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=3
https://www.clinicaltrials.gov/study/NCT01251211?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=3
https://www.clinicaltrials.gov/study/NCT02662972?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=4
https://www.clinicaltrials.gov/study/NCT02662972?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=4
https://www.clinicaltrials.gov/study/NCT02662972?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=4
https://www.clinicaltrials.gov/study/NCT02662972?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=4
https://www.clinicaltrials.gov/study/NCT01911377?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=5
https://www.clinicaltrials.gov/study/NCT01911377?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=5
https://www.clinicaltrials.gov/study/NCT01911377?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=5
https://www.clinicaltrials.gov/study/NCT01911377?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=5
https://www.clinicaltrials.gov/study/NCT01911377?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=5
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT01579500?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=6
https://www.clinicaltrials.gov/study/NCT00527202?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=7
https://www.clinicaltrials.gov/study/NCT00527202?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=7
https://www.clinicaltrials.gov/study/NCT00527202?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=7
https://www.clinicaltrials.gov/study/NCT03555916?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=8
https://www.clinicaltrials.gov/study/NCT03555916?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=8
https://www.clinicaltrials.gov/study/NCT03555916?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=8
https://www.clinicaltrials.gov/study/NCT03555916?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=8
https://www.clinicaltrials.gov/study/NCT03555916?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=8
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT00336349?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=9
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT02736890?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=10
https://www.clinicaltrials.gov/study/NCT00168441?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=11
https://www.clinicaltrials.gov/study/NCT00168441?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=11
https://www.clinicaltrials.gov/study/NCT00168441?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=11
https://www.clinicaltrials.gov/study/NCT00168441?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=11
https://www.clinicaltrials.gov/study/NCT00168441?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=11
https://www.clinicaltrials.gov/study/NCT04585620?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=12
https://www.clinicaltrials.gov/study/NCT04585620?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=12
https://www.clinicaltrials.gov/study/NCT04585620?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=12
https://www.clinicaltrials.gov/study/NCT04585620?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=12
https://www.clinicaltrials.gov/study/NCT04585620?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=12
https://www.clinicaltrials.gov/study/NCT02088632?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=13
https://www.clinicaltrials.gov/study/NCT02088632?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=13
https://www.clinicaltrials.gov/study/NCT02088632?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=13
https://www.clinicaltrials.gov/study/NCT02088632?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=13
https://www.clinicaltrials.gov/study/NCT00241215?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=14
https://www.clinicaltrials.gov/study/NCT00241215?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=14
https://www.clinicaltrials.gov/study/NCT00241215?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=14
https://www.clinicaltrials.gov/study/NCT00241215?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=14
https://www.clinicaltrials.gov/study/NCT01325090?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=15
https://www.clinicaltrials.gov/study/NCT01325090?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=15
https://www.clinicaltrials.gov/study/NCT01325090?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=15
https://www.clinicaltrials.gov/study/NCT01325090?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=15
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05411900?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=16
https://www.clinicaltrials.gov/study/NCT05605886?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=17
https://www.clinicaltrials.gov/study/NCT05605886?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=17
https://www.clinicaltrials.gov/study/NCT05605886?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=17
https://www.clinicaltrials.gov/study/NCT05605886?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=17
https://www.clinicaltrials.gov/study/NCT05605886?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=17
https://www.clinicaltrials.gov/study/NCT03663101?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=18
https://www.clinicaltrials.gov/study/NCT03663101?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=18
https://www.clinicaltrials.gov/study/NCT03663101?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=18
https://www.clinicaltrials.gov/study/NCT03663101?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=18
https://www.clinicaltrials.gov/study/NCT03381261?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=19
https://www.clinicaltrials.gov/study/NCT03381261?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=19
https://www.clinicaltrials.gov/study/NCT03381261?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=19
https://www.clinicaltrials.gov/study/NCT01331356?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=20
https://www.clinicaltrials.gov/study/NCT01331356?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=20
https://www.clinicaltrials.gov/study/NCT01331356?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=20
https://www.clinicaltrials.gov/study/NCT01331356?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=20
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21
https://www.clinicaltrials.gov/study/NCT06091020?term=Botulinum%20Toxin&cond=Neuropathic%20Pain&aggFilters=studyType:int&viewType=Table&limit=25&page=1&rank=21

Merci de votre attention

Dobloun Ve el
BoBoLoG o

SNGgHOSI0e SO

Muscie cell

Pr. Eric VIEL, M.D., PhD.
Centre d’Evaluation et de Traitement de la Douleur
Centre Hospitalier Régional Universitaire Caremeau

DARGAUD




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Dans la pratique quotidienne, l’algorithme est de mise en oeuvre complexe et parfois approximative : changements et mille-feuilles sont la norme !!!
	Slide 6: des traitements variés, parfois … exotiques
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Rôle des  des TRPV1 
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62

