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Abstract  Once  patients  have  failed  first  line  therapy,  there  is  an  apparent  lack  of  knowledge
on how  to  proceed  with  choosing  subsequent  therapy.  To  choose  amongst  alternative  agents,  an
understanding  of  pharmacology,  pharmacokinetics,  and  available  evidence  in  targeting  various
pain conditions  is  necessary.  This  article  focuses  on  the  use  of  the  carboxamide  class  of  voltage-
gated sodium  channel  blockers  (carbamazepine,  oxcarbazepine,  eslicarbazepine  acetate)  for
adjunct pain  medication  management;  including  research  updates  in  pharmacology,  pharma-
cokinetics,  and  evidence  for  pain  along  on  this  therapeutic  group  with  promising  future  areas
of research.

Although  evidence  for  voltage-gated  sodium  channel  blockers  in  chronic  pain  management  is
limited, emerging  research  has  identified  this  area  as  promising  for  additional  clinical  trials  to
better guide  clinical  practice.
© 2018  Sociedad  Española  de  Anestesioloǵıa,  Reanimación  y  Terapéutica  del  Dolor.  Published
by Elsevier  España,  S.L.U.  All  rights  reserved.
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Papel  de  los  bloqueadores  de  los  canales  de  sodio  dependientes  de  voltaje  en  el
tratamiento  del  dolor  crónico:  usos  potenciales  en  la  práctica  clínica  según  la
evidencia  disponible

Resumen  Una  vez  que  ha  fracasado  el  tratamiento  de  primera  línea  en  los  pacientes  con
dolor crónico,  parece  haber  una  laguna  de  conocimiento  sobre  cómo  proceder  en  la  elec-
ción de  un  tratamiento  posterior.  Este  artículo  se  centra  en  el  uso  de  los  bloqueadores  de
los canales  de  sodio  dependientes  de  voltaje  que  pertenecen  a  la  clase  de  las  carboxamidas
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(carbamazepina,  oxcarbazepina,  acetato  de  eslicarbazepina)  como  tratamiento  analgésico
adyuvante;  e  incluye  actualizaciones  sobre  farmacología,  farmacocinética  y  evidencias  en  dolor
de este  grupo  terapéutico,  así  como  prometedoras  futuras  líneas  de  investigación.

Aunque la  evidencia  de  los  bloqueadores  de  los  canales  de  sodio  dependientes  de  voltaje  en
el manejo  del  dolor  crónico  es  limitada,  la  investigación  emergente  ha  identificado  esta  área
como esperanzadora  para  que  ensayos  clínicos  adicionales  guíen  mejor  nuestra  práctica  clínica.
© 2018  Sociedad  Española  de  Anestesioloǵıa,  Reanimación  y  Terapéutica  del  Dolor.  Publicado
por Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

It  is  estimated  that  1  in  5  Europeans  (19%)  suffer  from
chronic  pain.1 Although  few  epidemiological  studies  have
been  performed  at  the  national  level,  recent  data  suggest
that  prevalence  in  Spain  is  slightly  lower  than  the  European
average  (17%).2 Chronic  pain  not  only  has  a  major  impact  on
work,  and  social  and  family  life,  but  also  places  a  consider-
able  financial  burden  on  the  health  system.2

The  lack  of  good  therapeutic  and  management  strate-
gies  for  chronic  pain  is  part  of  the  problem;  however,  a
limited  knowledge  of  adequate  treatments,  specifically  non-
opioid  analgesic  drugs,  is  an  important  factor.  Long-term
opioid  treatment  for  chronic  pain  has  increased  dramatically
in  recent  years,  particularly  in  the  United  States,  despite
insufficient  evidence  of  long-term  benefits  and  increasing
evidence  of  harmful  effects.3 There  are  no  studies  compar-
ing  long  term  (over  1  year)  opioid  therapy  versus  placebo,
treatment  without  opioids,  or  other  therapies.3 Tapering
opioids  can  be  a  challenge  for  both  patients  and  doctors.
In  clinical  practice,  long-term  opioid  treatment  is  only  dis-
continued  in  8---35%  of  patients,  according  to  cohort  studies.4

However,  there  is  little  evidence  to  guide  clinicians  through
the  process  of  tapering  opioid  therapy.5 In  addition,  the
number  of  alternative  therapeutic  options  is  limited,  and
many  clinicians  have  difficulty  distinguishing  between  non-
opioid  analgesics.

It  is  imperative  to  approach  and  treat  chronic  pain  with
specific  therapies  for  each  pain  syndrome.  Although  opioids
may  be  indicated  in  some  patients,  it  is  difficult  to  con-
trol  pain  and  reduce  dependence  on  opioids  without  fully
understanding  which  non-opioid  drug  therapies  to  choose.
Therefore,  it  is  essential  to  understand  the  risks  and  bene-
fits  of  each  therapeutic  alternative  and  each  adjuvant  drug,
in  order  to  combat  the  current  opioid  epidemic  and  offer
adequate  treatment  for  chronic  pain.

Nowadays,  clinicians  tend  to  base  chronic  pain  manage-
ment  on  the  pathogenesis  of  pain.  Therefore,  in  addition
to,  clinicians  are  urged  not  only  to  evaluate  the  pathol-
ogy  that  triggers  the  pain,  but  also  to  characterise  the
type  of  pain  based  on  the  neurophysiological  mechanisms
involved,  differentiating  between  nociceptive  and  neuro-
pathic  pain.6 Once  this  has  been  determined,  the  next  key
step  is  to  choose  the  right  drug  for  each  type  of  pain.
Many  clinicians  are  generally  familiar  with  first-line  treat-
ments  for  inflammatory  pain  and  neuropathic  pain.  However,
once  first-line  treatment  has  failed,  many  doctors  admit
that  they  lack  the  knowledge  necessary  to  differentiate

between  or  effectively  administer  second-line  treatment
options.

Voltage-gated  sodium  channel  blockers,  specifically,
carboxamides,  which  include  carbamazepine  (CBZ),  oxcar-
bazepine  (OXC)  and,  more  recently,  eslicarbazepine  acetate
(ESL),  could  be  one  of  the  most  under-prescribed  pain  man-
agement  alternatives.  This  could  be  due  to  the  limited
amount  of  experience  and  data  available  on  these  drugs
compared  to  first  line  treatments.  However,  good  pain  man-
agement  depends  on  familiarity  with  second-  and  third-line
treatment,  and  understanding  the  role  of  each  therapeutic
class  in  the  treatment  regimen.  In  order  to  choose  between
alternative  therapies,  clinicians  must  understand  the  phar-
macology  and  pharmacokinetics  of  each  drug,  and  be  aware
of  the  available  evidence  supporting  specific  treatments  for
various  chronic  pain  conditions.  The  aim  of  this  article  is  to
update  evidence  for  the  clinical  use  of  voltage-gated  sodium
channel  blockers,  clarify  misconceptions  surrounding  their
use,  and  highlight  emerging  research  on  better  pain  targets
that  warrant  further  analysis.

For  this  purpose,  we  searched  PubMed  and  Google
Scholar  for  the  most  significant  studies  on  this  topic,
using  the  following  search  criteria:  ‘‘carbamazepine’’,
‘‘oxcarbazepine’’  and  ‘‘eslicarbazepine  acetate’’  in  com-
bination  with  ‘‘neuropathic  pain’’, ‘‘inflammatory  pain’’,
and  ‘‘chronic  pain  management’’.  We  also  consulted  the
summary  of  product  characteristics  of  CBZ,  OXC  and  ESL  to
ascertain  the  adverse  reactions,  bioavailability,  pharmaco-
logical  and  pharmacokinetic  data  of  each  drug.

Voltage-gated sodium channels as therapeutic
targets in pain management

Voltage-gated  sodium  channels  (Nav)  contribute  to  pain  syn-
dromes  by  facilitating  electric  transmission  and  increasing
the  density  of  sodium  channels  around  the  lesion;  both  these
mechanisms  cause  hyperexcitability  and  enhanced  sensory
transmission.7,8 Nine  voltage-gated  sodium  channels  sub-
types  have  been  identified  (Nav1.1-1.9),  and  several  Navs
have  been  linked  to  the  transmission  of  inflammatory,  noci-
ceptive  and  neuropathic  pain7---11 (Fig.  1).  Researchers  have
recently  identified  specific  Navs  that  correlate  with  spe-
cific  types  of  pain.  This  shows  that  targeting  hyperactive
channels  may  oversimplify  the  complex  biological  processes
involved  in  pain  signalling.9,11

Nav1.9  mainly  occurs  in  the  peripheral  nervous  sys-
tem,  whereas  Nav1.8  is  mostly  found  in  the  C  fibres  of
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