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Learning objectives 

During this presentation, the following topics will covered: 

1. The role of pharmacological interventions in the treatment of NeP;  

2. The basic pharmacological properties of the main drugs used to treat NeP; 

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

4. The basis of combination therapy for NeP; 

5. The limitations of the current evidence-based treatments for NeP and the 
rationale of mechanism-based approach to NeP. 
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ATTENTION: 
Evidence-based treatment vs. individualized treatment 

Positive evidence ≠ negative evidence ≠ insufficient evidence



The size of the problem - Pharmacological treatment of NeP

Response has been defined as a 30-50% decrease in pain intensity compared to placebo 

55% of trials were performed in DPP and PHN 

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

Up to 40% of patients with neuropathic pain (NeP) are pharmaco-resistant [Hansson 2009]. 

Most studies assessed the effects of drugs as monotherapy. [Finnerup et al., 2015] 

Combination treatment has been assessed in 11% of the trials. 

There is no correlation between etiology of neuropathic pain and its symptoms (mechanisms) or treatment 
response. [Attal 2008] 



1. α2δ - ligants (“gabapentinoids")

Main classes of drugs used in NeP

Noradrenaline

LC

Serotonine

RVM

Opioidergic	
  systems

PAG

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

+Acts on a subunit of primary afferent Ca channel decreasing neuronal 
hyper sensitivity and  increases the action of descending noradrenergic 
inhibitory control; +Not metabolized 
+Excretion in urine (97%) 
+Time to analgesia onset: days 
+Main adverse events: dizziness, leg edema, mental changes, weight gain  
+Serious adverse events: skin reactions   
+Contraindications: none 
+Pregnancy C 

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

+Acts on a subunit of primary afferent Ca channel decreasing neuronal 
hyper sensitivity and  increases the action of descending noradrenergic 
inhibitory control; 
+Not metabolized 
+Excretion in urine (97%) 
+Time to analgesia onset: days 
+Main adverse events: dizziness, leg edema, mental changes, weight gain  
+Serious adverse events: skin reactions   
+Contraindications: none 
+ Pregnancy C



Main classes of drugs used in NeP
2. Serotonin and Noradrenalin  
Reuptake Inhibitors (SNRI’s)

Noradrenaline

LC

Serotonine

RVM

Opioidergic	
  systems

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

+Acts increasing the availability of NE and 5-HT increasing descending 
inhibitory control;  
+Metabolized by CYP-2D6 
+Time to analgesia onset: weeks 
+Main adverse events: dizziness, nausea, sweating, sexual dysfunction 
mental changes, weight loss.  
+Excretion: urine 70% 
+ Contraindications: hepatic or renal failure 
+ Pregnancy C 

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

+Acts on a subunit of primary afferent Ca channel decreasing neuronal 
hyper sensitivity and  increases the action of descending noradrenergic 
inhibitory control; 
+Excretion: urine 87% 
+Metabolized by CYP-2D6 
+Time to analgesia onset: weeks 
+main adverse events: dizziness, nausea, sweating, sexual dysfunction 
mental changes, weight loss, hypertension 
+Contraindications: hepatic or renal failure 
+ Pregnancy C 



Main classes of drugs used in NeP

3. Tricyclics Antidepressants (TCA’s)

Noradrenaline

LC

Serotonine

RVM

Opioidergic	
  systems

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

+Act increasing the availability of NE and 5-HT increasing 
descending inhibitory control;  
+ Anticholinergic, antihistaminergic, Na channel blocker  
+Metabolized by CYP-1A2, 3A4, 2D6 
+time to analgesia onset: weeks 
+main adverse events: wight gain, somnolence, dizziness, 
orthostatic hypotension, xerostomia, constipation 
+Excretion: urine 70% 
+ Contraindications: acute MI, narrow angle glaucoma, AV-block 
+ Pregnancy C-D



Main classes of drugs used in NeP

4. Opioids

Noradrenaline

LC

Serotonine

RVM

Opioidergic	
  systems

PAG

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

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

Morphine 
[30-… mg/d (4xday)] 

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

+Acts on descending inhibitory control; acts on pre- and post-synaptic 
neurons, acts centrally in cortical areas with high concentration of opioid 
receptors (ACC, Insula, Amygdala)  
+Not metabolized 
+Excretion in urine (97%) 
+Time to analgesia onset: hours 
+Main adverse events: dizziness, mental changes, constipation 
+Serious adverse events: respiratory depression, urinary retention, 
tolerance, abuse 
+Pregnancy C



Main classes of drugs used in NeP

5. Other drugs

Botulinum Toxin A 
[100-200 UI every 3 months 

Lidocaine 5% patch 
[up to 3 patches up to 12 hours a day] 

Capsaicin 8% patch 
[1-4 patches every 3 months] 

Lamotrigine 
[200-400mg/d] 

Carbamazepine 
[400-1200mg/d] 

Oxcarbazepine 
[600-1800mg/d] 



Main drugs for NeP and evidence available

NNT - Evidence based treatment for Neuropathic Pain
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adapted from Finnerup et al., 2015



Main drugs for NeP and evidence available

NNH - Evidence based treatment for Neuropathic Pain
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Evidence-based Recommendations

First line

Second line

Pregabalin/Gabapentin 
TCA’s 
SNRI's

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

Third line

Strong opioids  
Botulinum toxin (Peripheral NeP) 

adapted from Finnerup et al., 2015



Evidence-based Recommendations

First line

Pregabalin/Gabapentin 
TCA’s 
SNRI's

Second line

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

Third line

Strong opioids  
Botulinum toxin (Peripheral NeP) 

Special situations

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

SPINAL CORD INJURY 
- TCA’s, lamotrigine,  

HIV ASSOCIATED POLYNEUROPATHY 
-lamotrigine, cannabis 

TRIGEMINAL NEURALGIA  
carbamazepine, baclophen 



Inconclusive evidence or recommendation. 

Weak recommendation AGAINST use 

Strong recommendation AGAINST use 

Other drugs…

??
Combination therapy 
Capsaicin cream 
Carbamazepine 
Clonidine topical 
Lamotrigine 
Lacosamide 
NMDA antagonists 
tapentadol 
SSRI’s 
Topiramate 
Zonisamide

Cannabinoids 
Valproate

Levetiracetam 
Mexiletine

adapted from Finnerup et al., 2015



Reasons why evidence based treatment seems so ineffective

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

2. In many studies: fixed dose regimen for each arm of the study; 

3. High placebo effect; 

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

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

Can we do any better? 



Combination therapy

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

N patients



Combination therapy



Combination therapy



Combination therapy

..in patients not responding to initial 60 mg/d duloxetine, 
adding 300 mg/d pregabalin for combination treatment 
was particularly effective regarding the dimensions 
pressing pain and evoked pain,  

…whereas maximizing the duloxetine dose to 120 mg/d 
appeared more beneficial regarding paresthesia/
dysesthesia.

3 clusters of symptoms



Mechanism- (symptom-) based approach to NeP

1. Response to neuropathic pain treatment does not correlate with specific etiologies of neuropathy; 

2. Within a given etiology, multiple neuropathic pain symptoms (signs and symptoms) may coexist; 

3. This may explain negative results in different drug trials where a single drug was used to control NeP of different 
symptoms (mechanisms) due to a single etiology e.g: post-herpetic neuralgia, NeP due to painful diabetic polyneuropathy.
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Neuropathic pain: Are there distinct subtypes depending
on the aetiology or anatomical lesion?
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Abstract

Neuropathic pain can be caused by a variety of nerve lesions and it is unsettled whether it should be categorised into distinct
clinical subtypes depending on aetiology or type of nerve lesion or individualised as a specific group, based on common symptom-
atology across aetiologies. In this study, we used a multivariate statistical method (multiple correspondence analyses) to investigate
associations between neuropathic positive symptoms (assessed with a specific questionnaire, the Neuropathic Pain Symptom Inven-
tory [NPSI]) and aetiologies, types of nerve lesion and pain localisations. We also examined the internal structure of the NPSI and its
relevance to evaluation of symptoms of evoked pains by exploring their relationships with clinician-based quantified measures of
allodynia and hyperalgesia. This study included 482 consecutive patients (53% men; mean age: 58 ± 15 years) with pain associated
with peripheral or central lesions. Factor analysis showed that neuropathic symptoms of the NPSI can be categorised into five
dimensions. Spearman correlation coefficients indicated that self-reported pain evoked by brush, pressure and cold stimuli strongly
correlated to allodynia/hyperalgesia to brush, von Frey hairs and cold stimuli (p < 0.0001, n = 90). Multiple correspondence anal-
yses indicated few associations between symptoms (or dimensions) and aetiologies, types of lesions, or pain localisations. Exceptions
included idiopathic trigeminal neuralgia and postherpetic neuralgia. We found that there are more similarities than differences in the
neuropathic positive symptoms associated with a large variety of peripheral and central lesions, providing rationale for subgrouping
aetiologically diverse neuropathic patients into a specific multidimensional category for therapeutic management.
! 2008 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

Keywords: Neuropathic pain; Neuropathic pain symptom inventory; Symptoms; Multivariate analyses

1. Introduction

An aetiologically highly heterogeneous group of
patients experience neuropathic pain (NP) due to disease
or a lesion of the nervous system. NP has many causes,
but is characterised by the combination of a relatively
small number of core positive symptoms (particularly
burning pain, electric shocks, dysaesthesia and allodynia
to brush) and negative signs (particularly sensory defi-
cits) distinguishing it from other types of chronic pain

0304-3959/$34.00 ! 2008 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.pain.2008.01.006

Abbreviations: DPN, diabetic polyneuropathy; PPN, painful non-
diabetic polyneuropathy; PHN, postherpetic neuralgia; TN, trigeminal
neuralgia.

* Corresponding author. Address: INSERM U-792, Centre d’Eval-
uation et de Traitement de la Douleur, Hôpital Ambroise Paré, APHP,
Boulogne-Billancourt, F-92100, France. Tel.: +33 1 49 09 33 34; fax:
+33 1 49 09 44 35.

E-mail address: nadine.attal@apr.aphp.fr (N. Attal).
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3.4. MCA: Multivariate associations between dimensions
of the NPSI (as dichotomous categories) and clinical
characteristics

We carried out the same analysis after replacing the
symptoms with the dimensions of the NPSI. We
observed associations between the absence of burning
and the absence of paraesthesia and trigeminal neuralgia
(Fig. 4); between the presence of burning, the absence of
deep pain and PHN; and between the presence of parox-
ysmal pain and amputation (Fig. 4) and plexopathy.

The absence of paraesthesia was also associated with
PHN and trigeminal neuralgia, whereas the presence of
evoked pain was associated with PHN in the plane
formed by axes 1 and 2 (not shown).

3.5. MCA: Multivariate associations between symptoms
(and dimensions) as trichotomous variables and clinical
characteristics

We observed similar results when neuropathic symp-
toms (and dimensions) were categorised as trichotomous
variables. Thus, mild tingling, pins and needles, squeez-

ing and pressure pain were associated with PHN, tri-
geminal neuralgia and localisation to the face/neck
and severe brush-evoked pain was associated with
PHN (not shown).

3.6. MCA: Multivariate associations between dimensions
of the NPSI as trichotomous variables and clinical
characteristics

We also observed associations for mild paraesthesia,
moderate and severe burning and PHN; and for mild
burning, severe paroxysmal pain and trigeminal
neuralgia.

3.7. Summary

The only associations indicated by MCA were for
PHN and moderate to severe burning pain, brush-
evoked pain and the absence of deep pain and paraes-
thesia/dysaesthesia; trigeminal neuralgia and severe
paroxysmal pain and the absence of the three dimen-
sions, burning pain, deep pain and paraesthesia/dysaes-
thesia; localisation to the face/neck (in which PHN and
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Fig. 2. Multiple correspondence analysis (MCA) showing the associations between symptoms (blue squares), categorized as absent (0) or present (1)
and clinical characteristics of the patients (red triangles), e.g., aetiologies, pain localisation, type of nerve lesion and location of the lesion in the plane
formed by axes 1 and 2 (see Methods for the categories of the clinical characteristics). All the categories are located in a Euclidian space. The closer
the values, the more highly associated they are. For clarity of the presentation, age, sex and pain duration are not indicated. The bottom right
quadrant of the figure shows that the categories postherpetic neuralgia, trigeminal neuralgia and localisation of pain to the face/neck are associated
with absent tingling and pins and needles.
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Mechanism- (symptom-) based approach to NeP

1. Different signs and symptoms in NeP 

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

paroxysmal ongoing allodynia hyperalgesia

mechanical thermal

static dynamic heat cold

burning pressure/squeezing

adapted from Bouhassira 2008 



Mechanism- (symptom-) based approach to NeP

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

paroxysmal ongoing allodynia hyperalgesia

mechanical thermal

static dynamic heat cold

burning pressure/squeezing

Questionnaire (eg., NPSI)

Questionnaire (eg., NPSI)



Mechanism- (symptom-) based approach to NeP

Spontaneous pain Evoked pain Paresthesia/Dysesthesia

paroxysmal ongoing allodynia hyperalgesia

mechanical thermal

static dynamic heat cold

burning pressure/squeezing

Q.S.T.



Mechanism- (symptom-) based approach to NeP

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

Potential responders profiles :  
patients with evoked pain (allodynia or hyperalgesia)

Preserved	
  nociceptive	
  function	
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1. First PROSPECTIVE studies testing the mechanism based approach

Responders profiles : patients with preserved 
nociceptive function 

Higher effect in pain paroxysms and deep aching 
pain



Key messages 

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

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

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

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

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