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Abstract

Neuropathic pain (NP) is the result of a
series of conditions caused by diseases or
lesions to the somatosensory system. Due to
the better understanding of NP pathophysiolo-
gy previously unexplored therapies have been
used with encouraging results. In this group,
acetyl-L-carnitine, alpha-lipoic-acid, cannabi-
noids, clonidine, EMA401, botulinum toxin
type A and new voltage-gated sodium channel
blockers, can be included. Besides, changing
paradigms may occur with the advent of opto-
genetics and a better understanding of epige-
netic regulation. We reviewed the published
literature on the pharmacological treatment of
NP. Despite the interesting results, random-
ized controlled trials are demanded the major-
ity of the therapies previously mentioned. In
spite of several studies for the relief of NP, pain
control continues being a challenge. 

Introduction

Neuropathic pain (NP) is a condition due to
diseases or lesions affecting the somatosenso-
ry nervous system pathways, either in the cen-
tral or the peripheral nervous systems.1
Peripheral NP is the result of small fibers dys-
function or lesions seen in polyneuropathies
(diabetes, chronic alcohol abuse, infections,
chemotherapy, amyloidosis, etc.). Other fre-
quent causes include trigeminal neuralgia,
herpes zoster, complex regional pain syndrome
(CRPS), entrapment syndromes, and others.2

Differently, central NP is infrequent, including
pain due to spinal cord injury; pain is multiple
sclerosis (MS), post-stroke pain, and etc.2
Usually, patients with NP can present with

lancinating, shooting and/or burning pain
along with tingling sensation. Positive sensory
symptoms such as spontaneous or evoked pain
in response to noxious or non-noxious stimuli
(hyperalgesia and allodynia, respectively) may
also occur.3,4 Besides, a well-performed history
and physical examination are the best tools for
the correct diagnosis. Electrophysiological
tests, imaging, and at times histological exam-
ination points to the diagnosis, although NP is
still diagnosed based on clinical aspects.4
Initially, the management of NP consists of

drug therapy and interdisciplinary approaches.
As the last resource, surgical intervention
might be demanded, mainly in patients with
refractory NP.5,6 This review will focus on new
pharmacological treatments for NP. 

Pharmacological interventions

The pharmacological treatment of NP is
based on antidepressant and antiepileptic
drugs. Still, opioid use can also be considered,
but are commonly regarded controversial.
These drugs are well studied and established
in clinical practice, but their estimated pain
relief is not higher than 40-50%.6 Also, placebo
effects may range from 30% bringing uncer-
tainty about the effectiveness of these drugs in
some patients. We have been observed this
effect in real life and a daily basis.7 Among the
new therapeutic options, some studies have
been highlighted Acetyl-L-carnitine (ALC),
Alpha-lipoic-acid (ALA), cannabis products,
botulinum toxin and angiotensin type 2 recep-
tor antagonists.6 Additionally, the new voltage-
gated sodium channel blockers, among which
we highlight Nav1.7, Nav1.8, Nav1.3, and
Nav1.9, are expected to be superior to other
sodium channel blockers. Since these NAV’s
are receptor specific, they may lead to less
potential cardiac, motor, and CNS side effects.8
In the same way, the use of specific blockers of
the alpha-2-delta-1 (Cav �2 �1) subunit of calci-
um channels has been studied as a potential
antinociceptive drug, based on the concept of
these channels might be overexpressed in
some pain states.9 Till now, there is a lack of
enough evidence regarding the efficacy of the
majority of these emerging treatments for NP.
Nevertheless, the paucity of randomized con-
trolled trials (RCTs) and clinical evidence does
not mean that we should abandon these new
modalities. Instead, new studies are demanded
to prove their efficacy.10,11

Acetyl-L-carnitine

ALC is an ester produced by the human
brain, liver, and kidney. ALC seems to increase
the uptake of Acetyl-CoA into the mitochondria
and exerts cholinomimetic effects because it is
similar in structure to acetylcholine.12,13 In a
controlled randomized trial performed by Sima
Anders and colleagues,13 ALC was demonstrat-
ed to be efficacious in reducing NP, as well as
improving nerve fiber regeneration in patients
with diabetic neuropathy.13
Nevertheless, De Grandis and Minardi14

observed similar results in a multicenter, ran-
domized, double-blind, placebo-controlled
study including 333 diabetic patients with dia-
betic neuropathy. Randomization occurred to
receive either ALC or a placebo. The active
treatment group received 1 g of intramuscular-
ly ALC for ten days following 2 g of orally ALC
for 355 days. The ALC group demonstrated a
39% decrease in pain measured by VAS
(P<0.01 vs. baseline) in 12 months; vs. 8%
reduction in the placebo group. Significant
change in nerve conduction velocity was found
in sural nerve (+7 m/sec in ALC vs. +1 m/sec
in placebo) and in the sensory ulnar nerve
(+2.9 m/sec in LAC vs. +0,1 m/sec in place-
bo).14

Alpha-lipoic-acid 

ALA is known for its antioxidant properties
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and its role in mitochondrial dehydrogenase
reactions. ALA has demonstrated protection
against oxidative stress in models of ischemia-
reperfusion lesion, diabetes, neurodegenera-
tion, HIV activation and others. Recent studies
suggest that ALA plays a much broader role
than just simply being an antioxidant.15,16
A multicenter, randomized, double-blind,

placebo-controlled trial with 181 diabetic
patients tested daily dose of 600 mg, 1200 mg,
and 1800 mg of oral ALA, or placebo for NP. A
real pain reducing response with fewer side
effects was found with the 600mg dose.
Furthermore, thioctic acid has a functional
structure very similar to ALA and can be
expected to have similar benefits to that of
ALA.17,18 

Cannabinoids products

In a randomized trial using smoked
cannabis for chronic NP, the authors selected
23 patients. They concluded that a single
inhalation of 25 mg of 9.4% tetrahydrocannabi-
nol herbal cannabis three times daily for five
days may cause pain relief, improve the quality
of sleep and is well tolerated.19,20 
In another study, patients with MS were

tested by using an oral spray with 2.7 mg of
tetrahydrocannabinol and 2.5 of delta-9-
cannabidiol. After five weeks, cannabis spray
was superior to placebo in reducing pain and
sleep disorders in MS patients with and central
pain. Despite these results, controversies are
still present related to cannabinoids use, since
other randomized study did not reveal signifi-
cant results, but instead showed same effects
as the placebo group.21,22
In a systematic review and meta-analysis

about cannabinoids for medical use, Whiting
et al. showed only moderate evidence for the
use of cannabinoids in chronic pain conditions
and spasticity. However, its usage was related
to significant short-term side effects.23

Topical treatment: clonidine

Clonidine has emerged as adjuvant therapy
in diabetic patients who suffer from painful
diabetic neuropathy. In a randomized, double-
blind, placebo-controlled study, Campbell and
colleagues24 included 179 patients with painful
diabetic neuropathy to receive either 0.1% top-
ical clonidine gel or placebo gel. As a result,
patients who received topical clonidine gel
obtained pain relief in the foot when compared
to placebo.6,24

Selective angiotensin II type 2-
receptor antagonist: EMA401

This class of drug is considered a new alter-
native for NP. EMA401 is a selective angiotensin
II type 2-receptor antagonist. In a randomized,
controlled, double blind, clinical trial 181
patients received 100 mg EMA401 twice daily or
a placebo.25 The researchers found significantly
less pain, after a week, compared with baseline
values in the EMA401 group, compared to the
placebo group, leading to a new possibility of
treatment for refractory NP.25

Cebranopadol

This agent is an analgesic nociceptin/
orphanin FQ peptide (NOP) as well as an opi-
oid receptor agonist. It has high antinocicep-
tive and anti-hypersensitive effects without
causing respiratory and motor side effects. In
many rat models of acute and chronic pain
(tail-flick, rheumatoid arthritis, bone cancer,
spinal nerve ligation, diabetic neuropathy) its
results have been proven positive for amelio-
rating NP.26 In spite of this, other studies are
necessary before the usage in humans
becomes possible.

Botulinum toxin type A

Botulinum Toxin type A (BTX-A) has been a
subject of some studies for NP.27,28 Ranoux,
Attal and colleagues27 investigated the effect of
intradermal injection of BTX-A in 29 patients
with NP and allodynia of different etiologies.
The BTX-A injection improved the sponta-
neous pain from 2 weeks to 12 weeks (NNT) of
3.03 for 50% pain relief), and reduced allody-
nia without decrease of sensibility to pain.27 In
a double-blind crossover trial of intradermal
BTX-A for diabetic NP in 18 patients, Yuan et
al.28 found a reduction in VAS≥3 after 3
months of 44% of the patients who received
BTX-A injection compared to the placebo arm
of the study. Also, improvement in sleep quality
in those patients was noted. Despite the excit-
ing results, the authors agree that larger sam-
ples are demanded to reveal the real efficacy of
BTX-A usage in diabetic NP.28

Conclusions

Some clinical therapies for NP have
emerged over the last decade. With the accept-
ance of their use, these drugs might become, a

part of the routine treatment of NP. Despite a
lack of convincing RCTs addressing the effica-
cy of these new therapies, there is a need for
further studies. With advancing knowledge on
the pathophysiology of pain, new methods
might be proposed, ensuring greater effective-
ness of different therapies, with a lower per-
centage of patients with refractory pain. Doing
so, a new paradigm for the treatment of chron-
ic pain will result. Despite the existence of sev-
eral studies for the relief of NP, pain control
continues being a challenge
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