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Introduction
Neuropathic pain (NP) is pain caused by a lesion (abnormality or trauma) or disease 
(e.g. stroke, diabetes, vasculitis) of the somatosensory nervous system. It may involve 
the central or peripheral nervous system. central and peripheral sensitisation and 
ectopic transmission and spontaneous discharge at the level of peripheral nerves 
means that pain may persist beyond the tumour or disease process.1,2

NP is a clinical description and not the diagnosis, which requires demonstration of a 
lesion or disease.1 the burden of NP is substantial; 7% of the general population and 
25% of patients with chronic pain report neuropathic symptoms.3 In a South African 
study, the prevalence of diabetic peripheral NP among adults with type 1 or type 2 
diabetes seeking treatment at private and institutional outpatient clinics was 30%.4

NP frequently remains undiagnosed and inappropriately treated, accounting for 
significant psychological distress, physical disability, impairment of work, family 
and social life and reduced quality of life.2,4 

KeY messaGes

•	 Neuropathic	pain	is	pain	caused	by	a	lesion	(abnormality	or	trauma)	or	disease	(e.g.	stroke,	
diabetes,	vasculitis)	of	the	somatosensory	(peripheral	or	central)	nervous	system

•	 Mechanisms	include	ectopic	activity,	peripheral	and	central	sensitisation,	impaired	inhibitory	
modulation	and	activation	of	microglia

•	 Symptoms	of	neuropathic	pain	occur	in	up	to	25%	of	patients	with	chronic	pain

•	 Neuropathic	pain	frequently	remains	undiagnosed	and	inappropriately	treated

•	 Pregabalin	has	been	shown	to	be	a	successful	monotherapy	option	for	patients	with	diabetic	
peripheral	neuropathic	pain	and	painful	herpes	zoster.
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“Np frequently 
remains undiagnosed 
and inappropriately 
treated”

causes of NP
NP may occur consequent to a range of 
clinical conditions (Table 1). Iatrogenic 
causes are common. After exclusion of 

acquired causes, diagnosis may remain 
uncertain in up to 30% of patients.

table 1. causes of NP5

Aetiology examples

Inherited Fabry	neuropathy,	syringomyelia,	syringobulbia

Metabolic Painful	diabetic	neuropathy,	B12	myelopathy

Traumatic Nerve	or	spinal	cord	injury

Vascular Vasculitic	neuropathy,	stroke

Neoplastic Tumour	compression

Immunological Multiple	sclerosis

Infectious HIV,	infectious	myelitis

Toxic Chemotherapy-associated	neuropathy

Mechanisms of NP
The mechanisms underlying chronic NP 
are complex and multiple, involving both 
peripheral nerves and the central nervous 
system. Mechanisms that are important 

in NP include ectopic activity, periph-
eral and central sensitisation, impaired 
inhibitory modulation and activation of 
microglia.

Altered ion channels
Nerve injury causes alteration in the 
density and function of ion channels. 
Upregulation and abnormal activity of 
voltage-gated sodium channels and potas-
sium leak through voltage-independent 
channels leads to hyperexcitability, dis-
turbed action potentials, spontaneous 
ectopic discharge and increased conduct-
ance in polymodal C fibres (pain fibres)). 
These changes result in stimulus-inde-
pendent paraesthesias, dysthesias and 

pain. Upregulation of voltage-gated cal-
cium channels may also occur, leading 
to enhanced influx of calcium in sensory 
neurons, increasing the release of sub-
stance P and glutamate, which modulate 
pain at the dorsal horn of the spinal cord.

Altered sensations and pain may occur 
in a number of different temporal pat-
terns, such as brief  paroxysmal, continu-
ous intermittent or continuous constant 
pain.

Sympathetically maintained pain
Although the sympathetic nervous system 
does not normally directly connect with 
nociceptive Aδ and C fibres, neuropathy 
may be associated with hypersensitivity 
in nerves caused by abnormal epineph-
rine-mediated transmission from one 
axon to another (ephaptic transmission). 
In addition, damaged peripheral nerves 

cause sympathetic sprouting in the dorsal 
root ganglion, resulting in the release of 
noradrenaline. This sympathetic-sensory 
coupling arising from ephaptic transmis-
sion and sprouting leads to an increase in 
ectopic and spontaneous firing (sympa-
thetically maintained pain).
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Inflammation
Oxidative stress, inflammation and 
ischaemia consequent to microvessel dis-
ease contribute to peripheral nerve dam-
age with a combination of demyelination 
and axonal degeneration, regeneration 
and sprouting of collateral fibres, causing 
expansion of the sensitised area. 

Activation of microglial cells in the 
spinal cord increases the production of 
inflammatory mediators, cytotoxic sub-
stances and free radicals, and may fur-
ther influence upregulation of sodium 
channels. 

Peripheral and central sensitisation
Sensitisation (hyperexcitability and 
reduced activation threshold) of, and 
increased glutamate release from, pri-
mary afferent neurons in the peripheral 
nervous system induces hyperactivity in 
the dorsal horn of the spinal cord and 
neuroplastic changes in central sensory 
neurons (central sensitisation). Central 
sensitisation is defined as a prolonged, 
but reversible increase in the excitability 
and synaptic efficacy of neurons in cen-
tral nociceptive pathways. It manifests as 
allodynia (touch-evoked pain), hyperalge-
sia (exaggerated pain, out of keeping with 
the noxious stimulus), enhanced temporal 
summation (escalating pain in response to 
a repeated but constant stimulus) and sec-
ondary hyperalgesia (pain and hypersen-
sitivity beyond the dermatome of nerve 
injury).

Non-synaptic interactions between neu-
rons in the dorsal root ganglia, where one 
modifies the activity of another adjacent 

neuron, increase hyperexcitability and 
ectopic firing. Augmentation of spinal 
N-methyl-D-aspartate (NMDA) recep-
tor expression, an excitatory receptor that 
is activated by glutamate, increases the 
generation and frequency of excitatory 
post-synaptic currents in the lamina II of 
the spinal cord grey matter. Phenotypic 
changes occur in A-beta touch fibres in 
the laminae III to V, leading to increased 
concentrations of neuropeptides, such 
as calcitonin gene-related peptide and 
substance P, and resulting in perceived 
pain in response to normally non-nox-
ious stimuli (allodynia). In patients with 
diabetic neuropathy, GABAB receptors, 
which normally downregulate and inhibit 
NMDA receptor activity, are themselves 
downregulated in the spinal cord and 
apoptosis of GABAergic spinal inhibi-
tory interneurons and diminished GABA 
release reduce pre- and post-synaptic 
GABA receptor-mediated inhibition. 

Dysfunction of descending inhibitory pathways
Dysfunction of descending serotonergic 
and noradrenergic modulatory pathways 
(arising from the periaqueductal grey mat-
ter, locus coeruleus, nucleus raphe magnus 
and bulbar nuclei of the reticular forma-
tion) may also play a role in central sen-
sitisation and enhanced pain perception. 
These pathways can both dampen and 
enhance the pain signal. The antidepres-
sant serotonin and noradrenaline reup-
take inhibitors (SNRIs) act to increase 
the availability of these neurotransmitters 
in inhibitory descending pathways, and 
may be beneficial in the treatment of NP. 

In contrast, psychological factors, such 
as fear, anxiety and aversion can further 
exacerbate pain perception in a top-down 
fashion through their effect on the inhibi-
tory descending pathways.

In addition, increased ratios of gluta-
mate (excitatory) to GABA (inhibitory) 
activity and other functional changes have 
been demonstrated in the pain process-
ing areas of the central nervous system 
in patients with diabetic NP, including 
changes in the thalamus, cortex and ros-
troventromedial medulla.
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Gene regulation and neuroplasticity
With persistent stimulation, changes 
occur in gene regulation in central neu-
rons providing larger and longer-lasting 
modifications in dorsal horn and primary 
afferent neurons. Central neuroplasti-
city is also associated with remodelling 
of the somatosensory cortex. This tran-
scription-dependent central sensitisation 
may induce permanent morphological 
changes, which produce persistent pain 

that is, at least partially, independent of 
peripheral noxious stimuli.5-8

Because of the multiple potential path-
ways involved in NP, the clinical presenta-
tion may be variable even among patients 
with the same condition (e.g. diabetic 
peripheral neuropathy) (Table 2), and 
combinations of drug treatments may be 
necessary to manage the pain (Figure 1). 

table 2. Descriptions and characteristics of NP9

Pain descriptors

•	 Burning •	 Electric	shocks •	 Painful	cold •	 Itching •	 Shooting	sensation

•	 Pins	and	needles •	 Tingling •	 Numbness •	 Throbbing •	 Stabbing

Figure 1. Mechanism-based pharmacological treatment for chronic neuropathic pain
Image	from:	https://www.slideshare.net/ragsamkhamoh/diabetic-p-neuropathy

TCA:	Tricyclic	antidepressant;	NSAID:	Nonsteroidal	anti-inflammatory	drug;	SNRI:	Serotonin	noradrenaline	re-uptake	inhibitor	(venlafaxine,	duloxetine);	
α2δ-ligand	(pregabalin,	gabapentin)
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•	 TCAs
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Peripheral 
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Diagnosis
Diagnosis of NP relies on careful clini-
cal evaluation. A detailed history should 
include questions about pain location, 
intensity, character, temporal profile and 
factors that exacerbate or relieve the 
pain. Where NP is suspected, the pres-
ence of negative or positive sensory signs 

confined to the innervation territory of 
the lesioned nervous structure (Table 3) 
or a diagnostic test confirming a lesion or 
disease (e.g. neuroimaging or neurophysi-
ological testing) indicate probable NP, 
whereas the presence of both can confirm 
the diagnosis.

table 3. Summary of clinical evaluation of sensory function9

Sensation clinical test Fibre type

Touch Fingers,	cotton	wool,	soft	brush
Aβ

Vibration Tuning	fork

Pinprick,	sharp	pain Blunt	lancet
Aδ

Cold Cold	(20oC)

Warmth Warm	(40oC) C

The DN4 questionnaire is a brief  and eas-
ily applied validated tool used to support 

the diagnosis, where a score of 4 or higher 
suggests the presence of NP (Table 4).10

table 4: Douleur Neuropathique en 4 (DN4) questions: screening tool for NP

Pain characteristics Assign 1 point for each of the following present

Pain	description Burning,	painful	sensation	of	cold,	electric	shocks

Associated	symptoms Tingling,	pins	and	needles,	numbness,	itching

Physical	examination Hypoaesthesia	to	touch	in	area	of	pain,	hypoaesthesia	to	pinprick	in	area	of	pain,	
increased	pain	in	response	to	brushing

Pharmacological approach to NP

South African guidelines for the treat-
ment of NP were published in 2012.2 
They recommend pregabalin/gabapentin 
(gabapentinoids) or low-dose amitripty-
line or SNRIs (duloxetine or venlafaxine) 
as first-line options. Response should be 
evaluated after 2-4 weeks. Patients with an 
adequate response to the first-line option 
should continue the current treatment. In 
patients with a partial response, the dose 
of the first-line drug may be increased, or 
another drug from a different class may 
be added. If  there is no response to initial 
therapy or if  tolerability precludes con-
tinuing with the first-line choice, treat-
ment should be switched to another drug 

from a different class. Third-line options 
include opioids or tramadol (preferably 
for mixed pain where there are both coex-
isting nociceptive and NP components) 
and combinations of drugs from different 
classes.

When drugs are combined, they should 
have different and complementary mech-
anisms of action. Recommended com-
binations are a gabapentinoid + SNRI, 
gabapentinoid + tricyclic antidepressant 
(TCA), or gabapentinoid + opioid. TCAs 
and SNRIs should not be used together 
in the same patient. Combinations have 
partial additive effects in terms of pain 
reduction and side effects. 
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Pregabalin for treatment of NP

Mechanism of action of pregabalin

Pregabalin is a structural derivative of 
the inhibitory neurotransmitter GABA. 
Its principal mechanism of action is to 
bind with high affinity to the α2δ1 site 
on the presynaptic voltage-gated cal-
cium channel (Figure 2). These channels, 
located throughout the dorsal spinal cord 
and brain, modulate release of excita-
tory neurotransmitters involved in both 
nociception and eleptogenesis, including 
noradrenaline, serotonin, dopamine, glu-
tamate, calcitonin gene-related peptide 
and substance P. By causing a reduction 
in the release of these excitatory neuro-
transmitters, the effect of pregabalin is 
to attenuate neuronal hyperexcitability 
and abnormal synchronisation. Because 
the calcium channels are widely spread 
throughout the central nervous sys-
tem, this mechanism of action probably 
accounts for the multiple clinical effects 
that have been associated with pregabalin, 

including antinociceptive and antiseizure 
effects and modulation of restless leg syn-
drome, sleep and anxiety.

The effect of pregabalin is dependent 
on the presence of hyperexcitation of the 
presynaptic neuron and the drug has min-
imal effects when neuronal activity is nor-
mal. In addition to binding to the α2δ1 
subunit, pregabalin may modulate both 
GABA and glutamate concentrations 
and increase nonsynaptic responses at 
GABA-A or GABA-B receptors. It may 
enhance activity of the neuronal gluta-
mate transporter type 3, thereby increas-
ing glutaminergic responses. Through 
effects on gabapentinoid-mediated synap-
togenesis, it may also block new synaptic 
formation or prevent stabilisation of new 
synapses, which could lead to modula-
tion of hyperalgesia and allodynia, and 
reduced central sensitisation.11,12 

Figure 2. Mechanism of action of pregabalin13

Adapted	from	Schmidt	PC,	et al.	Perioperative	gabapentinoids:	Choice	of	agent,	dose,	timing,	and	effects	on	chronic	postsurgical	pain.	Anesthesiology	
2013;	119:	1215-1221.
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In contrast to other countries, where 
it is indicated for treatment of various 
conditions, including NP, fibromyalgia, 
epilepsy and anxiety, in South Africa pre-
gabalin is indicated only for the manage-
ment of painful herpes zoster and diabetic 
peripheral NP.

Large meta-analyses have shown that 
pregabalin is effective for the treatment 
of NP, with an overall number needed 

to treat (NNT) of 7.7 for 50% reduction 
in pain intensity. This is similar to the 
NNTs for gabapentin (NNT=7.2) and the 
SNRIs, duloxetine, venlafaxine and des-
venlafaxine (NNT=6.4).14,15 Efficacy was 
independent of NP aetiology. In addition, 
in both diabetic peripheral NP and zoster-
associated NP, pregabalin was effective in 
mitigating sleep disturbance.14,16
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Dose response
In studies of pregabalin, clinically sig-
nificant improvements in pain have been 
observed with doses ranging from 150mg 
to 600mg, and there is a significant dose 
response within this range (Table 5).16,17 

In a six-week observational study 
including 4633 patients with diabetic 
peripheral NP attending outpatient clin-
ics, 89% of patients experienced ≥30% 

pain relief  and 77% experienced ≥50% 
pain relief  with pregabalin at doses of 
150-600mg per day.17 At the end of the 
study, 79% reported mild or no pain. 
Significant improvements in sleep were 
noted from the first week of treatment.17 
Adverse effects were uncommon, with 
the most frequent being dizziness (1.3%), 
fatigue (0.8%) and somnolence (0.6%).

table 5. responder rates for 50% pain relief with pregabalin at different doses17

Dose (mg/day) 150mg 300mg 450mg 600mg

Percentage of patients with ≥50% pain relief 19% 26% 34% 47%

tolerability
Pregabalin is generally well tolerated and 
the majority of adverse effects are noted 
to be mild or moderate in severity, tran-
sient and self-limiting at treatment ini-
tiation, resolving within 2-4 weeks. They 
include dizziness, somnolence, peripheral 
oedema, weight gain, asthenia and eupho-
ria. The incidence and severity of adverse 

effects increase with increasing dose.11,14 
Abrupt discontinuation may lead to with-
drawal effects, and when discontinuing 
pregabalin, the dose should be gradually 
tapered. Similarly, treatment should be 
initiated with a low dose and dose should 
be slowly titrated according to efficacy 
and tolerability.11

conclusion
Effective treatment of NP requires a 
detailed knowledge of the pharmacologi-
cal alternatives. When choosing a first-
line therapy, the ratio of efficacy to safety 
should be carefully considered and a vali-
dated measure (e.g. VAS) should be used 
to evaluate pain and monitor response to 
treatment. Monotherapy is the first-line 
choice, with the primary goal of a 30-50% 
reduction in pain. Pregabalin has been 

shown to be a successful monotherapy 
option for patients with diabetic periph-
eral NP and painful herpes zoster. In 
patients with inadequate initial response 
to monotherapy, combination therapy 
may be successful as a second- or third-
line approach. If  there is no response after 
a trial of therapy over 3-6 months, phar-
macological therapy should be slowly 
withdrawn. 
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