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Summary: Flores MP, Castro APCR, Nascimento JS — Topical Analgesics.

Background and objectives: Pain treatment involves the usage of common and opioid analgesics, nonsteroidal anti-inflammatory drugs (NSAI-
Ds) and adjuvant analgesics. Traditionally, these drugs are administered systemically or into the neuraxis. However, when analgesics are applied
through these pathways, they are associated with significant side effects, which can hinder its use. Topical administration of analgesics is an
alternative. The objective of this paper is to discuss topical analgesics, the mechanisms of action and clinical efficacy.

Content: This is a review paper addressing the usage of the topical local anesthetics: capsaicin, clonidine, tricyclic antidepressants, ketamine,
opioids and cannabinoids, discussing mechanism of action and effectiveness.

Conclusions: Topical analgesics are promising as a strategy for pain treatment, as they are associated with lower incidence of side effects. The
benefit of local anesthetics, NSAID’s and capsaicin is well established. However, the efficacy of clonidine, tricyclic antidepressants, ketamine,
opioids and cannabinoids is still questionable. Studies have shown that the multimodal approach is an alternative, but studies are needed to
confirm this hypothesis.
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INTRODUCTION

Pain treatment involves the usage of common and opioid an-
algesics, nonsteroidal anti-inflammatory drugs (NSAIDs) and
adjuvant analgesics. Traditionally, these drugs are adminis-
tered systemically or into the neuraxis. However, when anal-
gesics are applied through these pathways, they are associ-
ated with significant side effects, which can hinder its usage.
Pharmacologically, it is known that the main mechanism of
action of analgesics is to act at specific sites located in the
central nervous system and periphery. This observation led
to studies, which proposed the topical administration of drugs
such as NSAID’s, local anesthetics, capsaicin, tricyclic anti-
depressants, ketamine, clonidine, opioids, and cannabinoids.
The topical application of these drugs allows high concentra-
tions in peripheral effector sites as opposed to the low serum
levels of these sites. Thus, undesirable side effects are less
likely to occur. The objective of this review is to discuss topical
analgesics, the mechanisms of action and clinical efficacy .
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TOPICAL VERSUS TRANSDERMAL APPLICATION

There are medications which are applied directly to the skin,
but exert predominant effects in the central nervous system.
These formulations use skinonly as a vehicle for administra-
tion, just like the fentanyl transdermal patch does. The goal
is to provide a slow and gradual release of medication into
the bloodstream, keeping blood levels relatively constant for a
certain period of time. In contrast, topically administered medi-
cations exert peripheral effects near the site of application *.
By definition, topical formulations are those that, when applied
in the vicinity of the affected area, exert analgesic action that
is associated with increased concentration in target tissue and
low serum concentration.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

The NSAID’s are the most commonly used topical agents in
clinical practice. Its mechanism of action is the inhibition of cy-
clooxygenase type 1 and type 2 enzymes with a consequent
reduction of prostaglandin synthesis and sensitization of nerve
endings in peripheral tissues, common source of pain and in-
flammation. Its systemic usage is associated with liver, car-
diovascular, gastrointestinal and renal side effects '. Its topi-
cal application is interesting because it promotes therapeutic
concentration in the target tissue while maintaining serum in
insuficient levels to produce adverse reactions 2.

Topical NSAIDs produce high concentration in the dermis,
synovium, muscle tissue, and joint cartilage, yet its bioavail-
ability is low, ranging from 5% to 15% of that observed after
systemic administration 3. Differences in analgesic response
and systemic exposure may occur depending on the source

Revista Brasileira de Anestesiologia
Vol. 62, Ne 2, March-April, 2012



TOPICAL ANALGESICS

of the pain, the type of skin and skeletal muscle tissue of each
patient. There is no data correlating the systemic with the tis-
sue concentration of the NSAIDs, so its use is still empirical
based on the response of each patient. Formulations that fa-
cilitate tissue penetration may improve efficiency in deeper
sites, such as joints. However, this may lead to higher sys-
temic absorption of this group of drugs 2. The effectiveness of
topical NSAIDs for various musculoskeletal pain syndromes
has been proven by several clinical trials and systematic re-
views. In addition to reducing the synthesis of prostaglandins
at the pain site, these drugs suppress inflammation by inhibit-
ing leukocyte adhesion and function, reducing platelet aggre-
gation, modulating lymphocyte response, inhibiting cytokine
production, suppressing proteoglycan synthesis in cartilagi-
nous tissue, decreasing cell lysis mediated by the comple-
ment system and inhibiting the formation of free radicals 2.

Recent discoveries of peripheral mechanisms involved in
the pathophysiology of neuropathic pain have justified the us-
age of NSAIDs in patients in this condition. It is now known
that nerve injury stimulates the release of phospholipids, which
in turn activates phospholipase A2, generating prostaglandin
E2. This product binds to primary nociceptive fibers, leading to
phosphorylation of sodium channels and thereby transmitting
the pain signal to the central nervous system. Therefore, this
peripheral sensitization mediated by prostaglandins in primary
afferent peripheral nociceptors could be blocked by NSAIDs
topical agents. Topical medications such as indomethacin,
aspirin and diclofenac have been used for neuropathic pain,
despite the inconsistent results 4.

LOCAL ANESTHETICS

Local anesthetics applied topically can relieve pain of neuro-
pathic origin by reducing ectopic discharges of superficial so-
matic nerves in areas of localized pain 4. It binds to abnormal
sodium channels, which are overregulated in damaged pe-
ripheral nerves, thereby suppressing abnormal spontaneous
activity that can initiate or maintain neuropathic pain status.
Local anesthetics are available as a patch containing 5% lido-
caine and in an Eutectic Mixture of Local Anesthetics (EMLA)
as a cream containing 2.5% prilocaine and 2.5% lidocaine “.
In the United States, the lidocaine patch 5% is licensed for use
in patients with post-herpetic neuralgia. These patches con-
tain 750 mg of lidocaine, of which only 5% is released. Even
with multiple applications of lidocaine patches, the systemic
levels of this drug remain low.

Topical administration of this group of drugs has been
shown to be safe and free of major side effects. A pharma-
cokinetic study evaluated the effects of lidocaine patch 5%
applied continuously for 72 hours in healthy volunteers. The
serum concentration measured was 25 times lower than that
necessary to produce toxic effects. There was no loss of sen-
sation at the site of application, but the most patients experi-
enced mild local erythema 5.

EMLA cream has been used to provide dermal anesthe-
sia for venipuncture, lumbar puncture, intramuscular injection,
and circumcision. Some studies have explored the usage of
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EMLA cream in post-herpetic neuralgia, but few have shown
efficacy '. A study of 11 patients in this condition concluded
that daily application of EMLA produced significant reduction
in the paroxysm of pain, allodynia, and hyperalgesia. Only
one patient developed pruritus and discreet local erythema .
However, one should be alert to the possible onset of meth-
emoglobinemia with the prolonged use of prilocaine .
Studies of the usage of lidocaine patch 5% have produced
more consistent results in neuropathic pain treatment 7. A
study of 40 patients with various focal peripheral neuropathies
showed a significant difference in pain scores after using lido-
caine patch 5% for one week, with a Number Needed to Treat
(NNT) of 4.4 for 50% pain reduction 8. Katz et al. ® conducted
a randomized clinical trial with 332 patients with post-herpetic
neuralgia. After three weeks of lidocaine patch 5%, statistical-
ly significant difference was seen in neuropathic pain scores
between treatment and placebo groups: 65.8% of patients re-
ported pain relief in the first week and 77% reported improve-
ment in quality of life. Only 14% had mild local erythema®.

CAPSAICIN

Capsaicin is a compound derived from a chili pepper extract.
Its mechanism of action consists of binding to specific recep-
tors/nociceptors in the skin, which initially causes a state of
neuronal excitation and a period of increased local sensitivity.
At this stage a burning sensation, stinging, and itching occur,
associated with cutaneous vasodilation. These manifesta-
tions are attributed to the stimulation of afferent C-fibers and
the release of substance P. Soon after, a refractory period oc-
curs with reduced sensitivity, which becomes persistent after
repeated applications due to the depletion of substance P and
degeneration of peripheral nerve fibers °. This degeneration
can be significant in a few days of capsaicin 0.075% usage ''.
However, with discontinuation of use, there is reinnervation of
nerve fibers within six weeks (after three weeks of treatment).
The potential effects of prolonged usage are unknown '2.

The adverse effects of capsaicin, which intensity depends
on its concentration, result mainly from its local application
and are represented by burning, stinging, and erythema.
These reactions may compromise the treatment’s adherence.
It is estimated that for every 10 patients, one tends to aban-
don the treatment due to the presence of local symptoms.
Moreover, due to these irritant effects, it becomes difficult to
perform double-blind clinical trials with this medication. Al-
though systemic effects are rare 19, studies have shown that
some patients develop hyperreactivity of the respiratory tract
by inhaling capsaicin particles.

Capsaicin is effective for treating neuropathic pain and pain
associated with conditions such as osteoarthritis, rheumatoid
arthritis, and psoriasis 1°. Its effect has been observed in con-
ditions such as diabetic neuropathy, postherpetic neuralgia,
chronic peripheral polyneuropathy, and surgical neuropathic
pain '. According to a meta-analysis of randomized controlled
trials, assessing the usage of capsaicin 0.075% for eight
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weeks in patients with neuropathic pain there was a NNT of
6. For capsaicin 0.025% in patients with musculoskeletal pain
the NNT was 8 0.

CLONIDINE

Clonidine is a pre-synaptic a-2 adrenergic receptor agonist
drug present in structures of the central and peripheral ner-
vous system, specifically in the brain, spinal cord, and dorsal
root ganglia. All these sites are potentially involved in the an-
tinociceptive effects of clonidine. The sympatholytic action of
clonitidine is known to act in the supraspinal and spinal struc-
tures, which are responsible for painful stimuli modulation, re-
sulting in effective analgesia. Classically, clonidine has been
used systemically and in the neuraxis. Its therapeutic use,
however, has been limited by adverse effects such as seda-
tion, dry mouth, hypotension, and rebound hypertension 13.

It is known that -2 adrenergic receptors are expressed
in the nociceptive primary sensory neurons and that the pe-
ripheral administration of -2 receptor agonist produces anti-
nociception. This observation led to the hypothesis that the
topical administration of clonidine has antinociceptive effect,
motivating the development of this formulation 4'3. Clonidine,
as a lipophilic substance, is believed to easily penetrate the
skin and reach the local antinociceptive pathways, providing
analgesia.

The damaged peripheral nerves have increased adrener-
gic sensitivity, and the presence of agonists, such as norepi-
nephrine, may increase its ectopic discharges, resulting in
greater pain. Studies show that the activation of peripheral
a-2 adrenergic receptors by clonidine reduces the local re-
lease of catecolminas, reducing pain and allodynia 413.

Topical clonidine has been effective in patients with dia-
betic neuropathy, especially those with thin, sharp pain 4;
however, its repeated topical application may result in anti-
nociceptive tolerance by the third day of use .

TRICYCLIC ANTIDEPRESSANTS

Tricyclic antidepressants are well-established as pain medica-
tions. The effect is at the central level by inhibiting the reuptake
of norepinephrine and serotonin, and activation of descending
inhibitory pain pathways. The peripheral analgesic effects of
tricyclic antidepressants have been attributed to the decrease
of cyclic AMP via adenosine receptor activation and inhibition
of the voltage-dependent sodium channels. Regarding sys-
temic side effects, it may cause sedation, postural hypoten-
sion and anticholinergic responses 5.

The topical formulation containing 4% amitriptyline and
2% ketamine was effective in reducing neuropathic pain after
three weeks of treatment 6. The formulation containing 5%,
however, was not effective, showing the importance of the
association of different drugs with different mechanisms of
action for better pain control 3.

Doxepin, a tricyclic antidepressant with a mechanism of
action similar to that of amitriptyline, when administered in 5%
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formulation was effective in reducing pain after two weeks of
usage in patients with neuropathic pain, oral mucositis related
to cancer and complex regional pain syndrome type 1 17-19,

KETAMINE

Ketamine is a noncompetitive N-methyl-D-aspartate (NMDA)
receptor antagonist. Neurotransmitters such as glutamate and
aspartate are released in response to noxious stimuli and bind
to NMDA, AMPA and glutamate-type M receptors, playing a
significant role in the mechanism of central sensitization and
wind-up phenomenon, which are involved in the perpetuation
of pain. Despite its potential benefits for pain treatment, es-
pecially neuropathic pain, the systemic administration of ket-
amine in outpatient clinics is due to the lack of oral formula-
tions and the adverse effects such as hallucinations, nausea
and vomiting 2°. Topical ketamine gel is an alternative, as it is
easy to apply and acts on opioid receptors, such as the NMDA
receptor antagonist and peripheral blockade of sodium and
potassium channels 2.

Topical ketamine, when administered to patients with
chronic neuropathic pain is effective to reduce allodynia and
hyperalgesia 2'. Studies show that the analgesic effect of ket-
amine is dose-dependent, with changes in thermal sensitivity,
sense of relaxation and analgesia at doses of 0.13 mg.kg™,
0.2 mg.kg™', and 0.37 mg.kg"', respectively 2°.

Topical ketamine may be a therapeutic option for patients
with neuropathic pain. In patients with complex regional pain
syndrome, the topical usage of ketamine was effective to im-
prove allodynia 2'. However, due to the lack of more consistent
studies involving a larger number of patients the topical usage
of ketamine should be reserved for refractory cases 2°.

OPIOIDS

Opioids are already established drugs for the treatment of
moderate to severe pain. Potential adverse effects and fear
of addiction have limited its usage. They act on specific re-
ceptors that, when activated, interfere with the transmission
of pain impulses. The inhibitory effects are exerted both in
the brain and by increasing the threshold of nociceptive fibers
of gelatinous substance found in the dorsal horn of the spi-
nal cord. Studies have shown that opioid receptors are also
present in the peripheral nervous system. When synthesized
in dorsal root ganglia of the spinal cord, these receptors are
transported to the peripheral terminals of primary afferent
neurons via axons, which, when stimulated, decrease the re-
lease of substance P contributing to pain control.

Based on this knowledge, opioids of topical formulation
have been studied for the treatment of pain related to pres-
sure ulcers, considering that changes in local perfusion pre-
vent systemic opioids from achieving satisfactory levels in the
desired site of action. Moreover, patients with this type of in-
jury often have several comorbidities and are therefore more
prone to the systemic adverse effects of opioids, mainly respi-
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ratory depression 22. Three randomized trials demonstrated
the efficacy of morphine and diamorphine gel for treating pain
related to pressure ulcers, with improvement in pain scores
using verbal scales 2325, However, there are no clear recom-
mendations regarding the optimal dosage and opioid 2.

Morphine oral rinse solution also has proven effective for
analgesia in patients with cancer-related mucositis and the
2% solution was statistically more effective than the 1% solu-
tion 2627,

CANNABINOIDS

Cannabinoids are substances derived from the hemp plant
Cannabis sativa, with depressant and hallucinogenic prop-
erties. The central antinociceptive effects of cannabinoids
are mediated by CB1 receptor activation in the brain and
spinal cord, acting in the modulation of painful stimuli. The
CB2 receptors are present in non-neural tissues, such as
microglia. The systemic side effects of cannabinoids, how-
ever, can cause hypoactivity, motor dysfunction and hypo-
thermia, which has been one of the limitations for its thera-
peutic usage, in addition to issues related to sociocultural
and legal aspects 8.
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The observation of the expression of cannabinoid recep-
tors in peripheral neurons has contributed to the completion
of works evaluating the usage of topical formulations compris-
ing cannabinoids. Activation of CB1 receptors promotes local
inhibition of cyclic AMP synthesis, inhibition of substance P
and related to the peptide calcitonin gene, in addition to open-
ing of potassium channels via G protein. Its topical analgesic
effect has been demonstrated in animal models alone 2° or
combined with other analgesics. It has been shown that the
topical usage of cannabinoids can potentiate the antinocicep-
tive effects of topical morphine 0.

CONCLUSION

Topical analgesics are promising as a strategy for pain treat-
ment, as they are associated with lower incidence of side ef-
fects. The benefit of local anesthetics, NSAIDs, and capsaicin
is well established; however, the efficacy of clonidine, tricyclic
antidepressants, ketamine, opioids and cannabinoids is still
questionable. Trials show that the multimodal approach is an
alternative, but more studies are needed to confirm this hy-
pothesis.
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Resumo: Flores MP, Castro APCR, Nascimento JS — Analgésicos Toépicos.

Justificativa e objetivos: O tratamento da dor envolve a utilizagdo de analgésicos opioides, analgésicos comuns, anti-inflamatérios ndo hor-
monais (AINH’s) e analgésicos adjuvantes. Tradicionalmente, estes farmacos séo administrados por via sistémica ou no neuroeixo. Entretanto,
quando aplicados por estas vias, estao associados a efeitos colaterais importantes, os quais podem inviabilizar o seu uso. A administragao tépica
de analgésicos é uma alternativa. O objetivo deste trabalho é discutir os analgésicos topicos, seus mecanismos de agao e eficacia clinica.

Contetdo: Trata-se de um trabalho de reviséo que aborda a utilizagao tépica de anestésicos locais, capsaicina, clonidina, antidepressivos trici-
clicos, cetamina, opioides e canabinoides, discutindo o seu mecanismo de agéo e a sua eficacia.

Conclusdes: Os analgésicos topicos sdo promissores como estratégia para o tratamento da dor, ja que estdo associados a menor incidéncia
de efeitos colaterais. O beneficio dos anestésicos locais, dos AINH’s e da capsaicina esta bem estabelecido, entretanto, a eficacia de clonidina,
antidepressivos triciclicos, cetamina, opioides e canabinoides ainda é questionavel. Trabalhos demonstram que a abordagem multimodal é uma
alternativa, porém estudos sao necessarios para confirmar esta hipétese.

Unitermos: ANALGESIA; ANALGESICOS, Anti-inflamatérios nao esteroides, Cetamina, Opioides; Canabinoides; ANESTESIA, Tépica; Antide-

pressivos; Capsaicina; DOR.
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INTRODUCAO

O tratamento da dor envolve a utilizacdo de analgésicos
opioides, analgésicos comuns, AINH’s (anti-inflamatoérios
ndo hormonais) e analgésicos adjuvantes. Tradicionalmen-
te, estes farmacos sdo administrados por via sistémica ou
no neuroeixo. Entretanto, quando aplicados por estas vias,
estdo associados a efeitos colaterais importantes, os quais
podem inviabilizar o seu uso. Farmacologicamente, sabe-se
que os analgésicos tém por mecanismo de agédo principal a
atuagao em sitios especificos localizados no sistema nervoso
central e na periferia. Esta observagéo levou a realizacao de
trabalhos que propunham a administracédo tépica de farma-
cos como AINH’s, anestésicos locais, capsaicina, antidepres-
sivos triciclicos, cetamina, clonidina, opioides e canabinoides.
A aplicagéo topica destes farmacos possibilita elevadas con-
centragdes nos sitios efetores periféricos em contraposigao
a baixos niveis séricos dos mesmos. Desta forma, torna-se

Recebido da Santa Casa de Misericordia da Bahia, Brasil.

1. ME3 do CET/SBA Santa Casa de Misericdrdia da Bahia (SCMB)

2. Doutora em Anestesiologia pela FMB-Unesp, Titulo de Atuacédo na Area de Dor, SBA;
Médica Anestesiologista da SCMB

3. MD, PhD; Responsavel pelo CET/SBA da SCMB

Submetido em 7 de abril de 2011.
Aprovado para publicagdo em 19 de junho de 2011.

Correspondéncia para:

Dr. Murilo Pereira Flores

Rua Marechal Floriano - 420 apto. 1404
Canela

40110010 — Salvador, BA, Brasil
E-mail: murilo_flores@yahoo.com.br

248

pouco provavel a ocorréncia de efeitos colaterais indeseja-
veis. O objetivo desta revisdo é discutir os analgésicos topi-
cos, seus mecanismos de agao e eficacia clinica '.

APLICACAO TOPICA X TRANSDERMICA

Existem medicagbes que séo aplicadas diretamente na pele,
no entanto, exercem seus efeitos predominantes no sistema
nervoso central. Estas formulagbes utilizam a pele apenas
como veiculo de administragé@o, a exemplo do fentanil trans-
dérmico. O que se pretende com isto é fornecer uma libera-
¢do lenta e gradual da medicagdo para a corrente sangui-
nea, mantendo assim niveis séricos relativamente constantes
por um determinado periodo de tempo. Em contrapartida, os
farmacos de administragéo topica exercem seus efeitos na
periferia, proximo ao seu sitio de aplicagdo '. Por definigao,
formulacdes topicas sdo aquelas que, quando aplicadas na
proximidade da area afetada, exercem acéo analgésica, es-
tando associadas ao aumento da concentragdo no tecido alvo
e a reduzida concentragéo sérica.

ANTI-INFLAMATORIOS NAO HORMONAIS

Os AINH’s sdo os agentes topicos mais utilizados na prati-
ca clinica. Seu mecanismo de acéo consiste na inibigao da
enzima ciclo-oxigenase tipo 1 e tipo 2 com consequente re-
ducao da sintese de prostaglandinas e da sensibilizagéao de
terminagdes nervosas nos tecidos periféricos, sitio comum
de dor e inflamagéao. Sua utilizagao sistémica esta associada
a importantes efeitos colaterais hepaticos, cardiovasculares,
gastrointestinais e renais '. Sua aplicagao tdpica é interessan-
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te por promover concentragoes terapéuticas no tecido alvo,
mantendo niveis séricos insuficientes para gerar reagoes ad-
versas 2.

AINH’s topicos produzem elevada concentragéo na derme,
na sindvia, nos tecidos musculares e nas cartilagens articula-
res, porém sua biodisponibilidade é baixa, variando entre 5% a
15% da observada ap6s a administragdo sistémica 3. Diferen-
¢as na resposta analgésica e na exposicao sistémica podem
ocorrer, dependendo da origem da dor, das caracteristicas da
pele e do tecido musculoesquelético de cada paciente. Nao
existem dados concretos que correlacionem a concentracao
sistémica e tecidual dos AINH’s, o que faz sua utilizagao ser
feita ainda de forma empirica, de acordo com a resposta de
cada paciente. Formulagdes que facilitem sua penetragéo nos
tecidos podem melhorar a eficacia em sitios mais profundos,
como articulagdes. No entanto, isso pode acarretar maior ab-
sorgao sistémica deste grupo de farmacos 2.

Diversos ensaios clinicos e revisbes sistematicas tém
comprovado a eficacia dos AINH'’s topicos nas diversas sin-
dromes dolorosas musculoesqueléticas. Além de reduzir a
sintese de prostaglandinas no local da dor, estas medicagdes
suprimem o processo inflamatorio através da inibicdo da ade-
réncia e da fungao leucocitarias, da redugdo da agregagao
plaquetéaria, da modulagéo da resposta linfocitaria, da inibi-
¢ao da produgéo de citocinas, da supressdo da sintese de
proteoglicanas no tecido cartilaginoso, da diminui¢cdo da lise
celular mediada pelo sistema complemento e da inibicdo da
formacéao de radicais livres 2.

As recentes descobertas de mecanismos periféricos im-
plicados na fisiopatologia da dor neuropatica tém justificado
o uso dos AINH’s em pacientes com esta condi¢cdo. Sabe-se
atualmente que a leséo neural estimula a liberagéo de fos-
folipidios, que por sua vez ativam a fosfolipase A2, geran-
do protaglandina E2. Este produto se liga a fibras nocicep-
tivas primarias, induzindo a fosforilagdo de canais de sédio
e, consequentemente, transmitindo o sinal doloroso para o
sistema nervoso central. Portanto, esta sensibilizagéo peri-
férica mediada por prostaglandinas nos nociceptores aferen-
tes primarios periféricos poderia ser bloqueada por agentes
AINH’s topicos. Medicacbes como indometacina, aspirina e
diclofenaco, de aplicacao tépica, tém sido utilizadas para dor
neuropatica, apesar dos resultados inconsistentes 4.

ANESTESICOS LOCAIS

Os anestésicos locais aplicados topicamente podem aliviar
a dor de carater neuropatico através da reducao das descar-
gas ectopicas de nervos somaticos superficiais em areas de
dor localizada 4. Eles se ligam a canais de s6dio anormais
que estdo suprarregulados nos nervos periféricos lesados,
suprimindo assim sua atividade anormal e espontanea que
pode iniciar ou manter estados de dor neuropatica. Estéo dis-
poniveis na forma de patch de lidocaina a 5% e como uma
mistura eutética de anestésicos locais, Eutectic Mixture of
Local Anesthetics (EMLA), na forma de creme, contendo pri-
locaina a 2,5% e lidocaina a 2,5% “. Nos Estados Unidos, o
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patch de lidocaina 5% é licenciado para uso em pacientes
com neuralgia p6s-herpética. Eles contém 750 mg de lidoca-
ina, das quais apenas 5% ¢ liberada. Mesmo com multiplas
aplicagbes do patch de lidocaina, os niveis sistémicos deste
farmaco permanecem baixos.

A administragao topica deste grupo de farmacos tem se
mostrado bastante segura e isenta de efeitos colaterais im-
portantes. Um estudo farmacocinético avaliou os efeitos do
patch de lidocaina a 5% aplicado continuamente por 72 horas
em voluntarios sadios. A concentracdo sérica mensurada foi
25 vezes menor que a necessaria para produzir efeitos t6-
xicos. Nao foi observada perda de sensibilidade no sitio de
aplicagéo, porém a maioria dos pacientes apresentou leve
eritema local 3.

O creme de EMLA tem sido utilizado para anestesia da
pele para pungbes venosas, para pungao lombar, para inje-
¢do intramuscular e para circuncisdo. Alguns trabalhos tém
explorado a utilizagao de creme de EMLA na neuralgia p6s-
herpética, mas poucos tém demonstrado eficacia '. Um es-
tudo realizado em 11 pacientes com esta condigdo concluiu
que a aplicagao diaria de EMLA produziu redugao significativa
nos paroxismos de dor, na alodinia e na hiperalgesia. Apenas
um paciente desenvolveu prurido e eritema local discreto ©.
Contudo, deve-se estar atento para a possibilidade do sur-
gimento de metahemoglobinemia com o uso prolongado de
prilocaina .

Trabalhos que envolvem a utilizagao do patch de lidocaina
a 5% tém produzido resultados mais consistentes no trata-
mento da dor neuropatica 7. Um estudo com 40 pacientes por-
tadores de neuropatias periféricas focais diversas demonstrou
diferenca significativa nos escores de dor apés uma semana
do uso do patch de lidocaina a 5%, com um NNT (numero
necessario para tratar) de 4,4 para redugao da dor em 50% 8.
Katz e col. ® realizaram um ensaio clinico randomizado com
332 pacientes portadores de neuralgia pds-herpética. Apds
3 semanas da aplicagdo do patch de lidocaina a 5%, obser-
varam diferenga estatisticamente significante nos escores
de dor neuropética entre os grupos de tratamento e placebo:
65,8% dos pacientes referiram alivio da dor na primeira se-
mana e 77% relataram melhora na qualidade de vida. Apenas
14% apresentaram leve eritema local °.

CAPSAICINA

A capsaicina € um composto proveniente do extrato da pi-
menta chilli '. Seu mecanismo de agdo consiste na ligagao
a nociceptores, receptores especificos presentes na pele,
observando-se inicialmente um estado de excitacdo neuro-
nal e periodo de aumento da sensibilidade local. Nesta fase
identificam-se sensagdes de queimagao, picada e prurido, as-
sociados a vasodilatagdo cutanea. Estas manifestagbes sao
atribuidas a estimulacéo de fibras aferentes do tipo C e a libe-
racéo de substancia P. Em seguida, ocorre um periodo refra-
tario, com reducéo da sensibilidade, que se torna persistente
ap0ds aplicacdes repetidas, em fungao da deplecédo de subs-
tancia P e da degeneragao de fibras nervosas periféricas 1°.
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Esta degeneragéo pode ser significativa em poucos dias de
uso de capsaicina a 0,075%."". Entretanto, com a interrupgéo
deste farmaco, ha reinervagéo das fibras nervosa dentro de 6
semanas (apos 3 semanas de tratamento). Nao se conhece
os possiveis efeitos do seu uso prolongado 2.

Os efeitos adversos da capsaicina, cuja intensidade depen-
de da concentragéo da formulacdo, decorrem principalmente
de sua aplicacao local e sdo representados por queimagéo,
ardéncia e eritema. Estas reagbes podem comprometer a
ades&o ao tratamento. Estima-se que para cada 10 pacien-
tes, um tende a abandonar a terapéutica devido a presenca
de sintomas locais. Ademais, por causa destes efeitos irritan-
tes, torna-se dificil realizar ensaios clinicos duplo-cego com
esta medicacao. Apesar de efeitos sistémicos serem raros °
estudos tém demonstrado que alguns pacientes desenvolvem
hiperreatividade do trato respiratdrio por inalagao de particu-
las da capsaicina.

A capsaicina é eficaz no tratamento da dor neuropatica e
da dor associada a condicbes como osteoartrite, artrite reu-
matoide e psoriase '°. Seu efeito tem sido observado em con-
digdes como neuropatia diabética, neuralgia pos-herpética,
polineuropatia periférica cronica e dor cirdrgica neuropatica .
De acordo com uma metanalise de estudos randomizados
controlados, para o uso de capsaicina a 0,075% por oito se-
manas em pacientes com dor neuropatica, foi observado um
NNT = 6. Para a capsaicina a 0,025%, em pacientes com dor
musculoesquelética, o NNT = 8 10.

CLONIDINA

A clonidina é um farmaco agonista dos receptores o-2-
adrenérgicos pré-sinapticos, os quais estdo presentes em
estruturas do sistema nervoso periférico e central, mais pre-
cisamente no cérebro, medula espinhal e ganglios das raizes
dorsais. Todos estes sitios estdo potencialmente implicados
nos efeitos antinociceptivos da clonidina. Sabe-se que sua
acao simpatolitica em estruturas espinhais e supraespinhais
responsaveis pela modulagdo do estimulo doloroso resulta
em analgesia eficaz. Classicamente, a clonidina tem sido uti-
lizada por via sistémica e no neuroeixo. Seu uso terapéutico,
entretanto, tem sido limitado por efeitos adversos como seda-
¢ao, boca seca, hipotensao e hipertensao rebote 3.

Sabe-se que receptores o.-2-adrenérgicos sdo expressa-
dos em neurbnios sensoriais nociceptivos primarios e que a
administragao periférica destes receptores reproduz antinoci-
cepcao. Esta observagéo originou a hipétese de que a admi-
nistragao tépica de clonidina tem efeito antinociceptivo, mo-
tivando o desenvolvimento da mesma 43, Acredita-se que a
clonidina, como uma substancia lipofilica, penetre faciimente
na pele e alcance as vias antinociceptivas locais, propiciando
analgesia.

Os nervos periféricos lesados apresentam sensibilidade
adrenérgica aumentada e a presencga de agonistas adrenér-
gicos, como a noradrenalina, pode aumentar suas descargas
ectdpicas, resultando em maior sensagéo dolorosa. Estudos
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demonstram que a ativagdo dos receptores o.-2 adrenérgicos
periféricos pela clonidina reduz a liberagéo local de catecolmi-
nas, diminuindo a dor e a alodinia 413.

A clonidina tépica tem se mostrado eficaz em pacientes
com neuropatia diabética, sobretudo naqueles com dor fina
e cortante 4, entretanto, sua aplicagao tépica repetida pode
resultar em tolerancia antinociceptiva ja no 3¢ dia de uso 3.

ANTIDEPRESSIVOS TRICICLICOS

Os antidepressivos triciclicos estdo bem-estabelecidos como
medicagbes analgésicas, exercendo seus efeitos em nivel
central, através da inibicao da recaptagdo da noradrenalina
e serotonina e da ativagdo das vias descendentes inibitérias
da dor. O efeito analgésico periférico dos antidepressivos tri-
ciclicos tem sido atribuido a diminuigdo do AMP ciclico via
ativagao de receptores da adenosina e a inibicao dos canais
de sodio voltagem-dependentes. Como efeitos colaterais
sistémicos, podem provocar sedagao, hipotensao postural e
respostas anticolinérgicas.'®.

O uso topico de formulagdo contendo amitriptilina a 4% e
cetamina a 2% foi eficaz em reduzir a dor neuropatica apds
3 semanas de tratamento 6. A formulagéo a 5%, no entanto
nao se mostrou eficaz, demonstrando a importancia da as-
sociagdo de diferentes farmacos com mecanismos de agéo
distintos para um melhor controle da dor 5.

A doxepina, um antidepressivo triciclico com mecanismo
de agao semelhante ao da amitriptilina, quando administrado
a 5%, foi eficaz em reduzir a dor ap6s 2 semanas de uso em
pacientes com dor neuropética, em pacientes com mucosite
bucal relacionada ao cancer e em paciente com sindrome do-
lorosa complexa regional tipo 1 17-1°.

CETAMINA

A cetamina é um farmaco antagonista ndo competitivo dos
receptores N-metil-D-aspartato (NMDA). Neurotransmissores
como glutamato e aspartato sdo liberados em resposta a es-
timulos noxicos e se ligam aos receptores NMDA, aos recep-
tores AMPA e aos receptores do glutamato do tipo M, exer-
cendo um papel importante no mecanismo de sensibilizagéo
central e no fendbmeno de wind-up, os quais estao implicados
na perpetuacédo da dor. Apesar dos seus potenciais benefi-
cios no tratamento da dor, principalmente na dor neuropatica,
a administracéo sistémica da cetamina em nivel ambulatorial
tem sido limitada devido a inexisténcia de formulagdes orais
e a presenca de efeitos adversos como alucinagdes, nauseas
e vomitos 20. A cetamina topica em forma de gel é uma alter-
nativa, ja que é de facil aplicabilidade e atua em receptores
opioides como antagonista dos receptores NMDA periféricos
e no bloqueio de canais de sédio e potassio 2.

A cetamina tdpica, quando aplicada em pacientes porta-
dores de dor neuropética crbnica, é eficaz em reduzir a alo-
dinia e a hiperalgesia 2'. Estudos demonstram que o efeito
analgésico da cetamina é dose-dependente, observando-se
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alteragéo na sensibilidade térmica, na sensagao de relaxa-
mento e na analgesia com as doses 0,13 mg.kg™', 0,2 mg.kg™!
e 0,37 mg.kg™", respectivamente 20.

A cetamina topica pode apresentar-se como uma opgao
terapéutica para os pacientes com dor neuropatica. Em porta-
dores de sindrome dolorosa complexa regional, o uso tépico
da cetamina foi eficaz em melhorar a alodinia 2'. Entretanto,
devido a escassez de estudos mais consistentes, que envol-
vam um grande nimero de pacientes, o uso topico da cetami-
na devera ser reservado para os casos refratarios 2°.

OPIOIDES

Os opioides sédo farmacos ja consagrados para o tratamen-
to da dor de moderada a forte intensidade. O potencial para
efeitos adversos e o medo da dependéncia tém limitado o seu
uso. Eles atuam em receptores especificos que, ao serem
ativados, interferem na transmisséo de impulsos dolorosos.
Exercem efeitos inibitérios tanto no encéfalo, quanto através
do aumento do limiar nociceptivo das fibras da substancia
gelatinosa localizada no corno posterior da medula espinhal.
Estudos demonstram que os receptores opioides estédo pre-
sentes também no sistema nervoso periférico. Ao serem sin-
tetizados nos ganglios das raizes dorsais da medula espinhal,
sdo transportados aos terminais periféricos dos neurdnios
aferentes primarios via axonal, que, quando estimulados, di-
minuem a liberagao de substancia P, contribuindo no controle
da dor .

Como base nestes conhecimentos, os opioides de formu-
lacéo tépica tém sido estudados para o tratamento da dor
relacionada as Ulceras de pressao, uma vez que alteragdes
na perfuséo local impedem que opioides sistémicos atinjam
niveis satisfatorios no sitio de agao pretendido. Ademais, os
pacientes acometidos por este tipo de lesdo frequentemen-
te tém diversas outras comorbidades e, portanto, estdo mais
propensos aos efeitos adversos sistémicos dos opioides, so-
bretudo depresséo respiratéria 22. Trés estudos randomizados
demonstraram a eficacia da morfina e diamorfina gel para o
tratamento da dor relacionada as Ulceras de pressao, com a
melhora nos escores de dor através de escalas verbais 23-25.
Porém, ainda ndo ha recomendacgdes claras no que diz res-
peito a posologia e opioide ideal 22.

A morfina em forma de solugéo para enxague bucal tam-
bém tem se revelado eficaz para analgesia de pacientes com
mucosite relacionada ao cancer, sendo que a solugao a 2%
foi estatisticamente mais eficaz que a solugéo a 1% 2627

CANABINOIDES

Os canabinoides sédo substéncias derivadas da planta Can-
nabis sativa, com propriedades alucinégenas e depressoras.
Os efeitos antinociceptivos centrais dos canabinoides séo
mediados pela ativagéo do receptor CB1 no encéfalo e me-
dula espinhal, atuando na modulagéo do estimulo doloroso.
Os receptores CB2 estéo presentes em tecidos néo neurais,
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como a microglia. Os efeitos colaterais sistémicos dos cana-
binoides, no entanto, podem provocar hipoatividade, disfun-
¢ao motora e hipotermia, o que tem sido uma das limitagcoes
para seu uso terapéutico, além das questdes relacionadas a
elementos socioculturais e legais 2.

A observacado da expressao de receptores canabinoides
em neurdnios periféricos tem contribuido para a realizagao
de trabalhos que explorem a utilizagao de formulagdes tdpica
dos canabinoides. A ativagdo dos receptores CB1 promove a
inibicao local da sintese de AMP ciclico, a inibicdo da libera-
¢ao de substancia P e do peptideo relacionado ao gene a cal-
citonina, além da abertura dos canais de potassio via protei-
na G. Seu efeito analgésico tépico vem sendo demonstrado
em modelos animais como farmaco isolado 2° ou associado
a outros analgésicos. Foi demonstrado que o uso tépico dos
canabinoides pode potencializar os efeitos antinociceptivos
da morfina tépica .

CONCLUSAO

Os analgésicos topicos sdo promissores como estratégia
para o tratamento da dor, ja que estdo associados a menor
incidéncia de efeitos colaterais. O beneficio dos anestésicos
locais, dos AINH’s e da capsaicina esta bem--estabelecido;
no entanto, a eficacia de clonidina, antidepressivos triciclicos,
cetamina, opioides e canabinoides ainda é questionavel. Tra-
balhos demonstram que a abordagem multimodal é uma al-
ternativa, porém estudos sdo necessarios para confirmar esta
hipétese.

REFERENCIAS/REFERENCES

1. McCleane G — Topical analgesics. Anesthesiol Clin, 2007;25:825-
839.

2. Haroutiunian S, Drennan DA, Lipman AG — Topical NSAID therapy for
musculoeskeletal pain. Pain Medi, 2010;11:535-549.

3. de Leon-Casasola OA — Multimodal approaches to the management
of neuropathic pain: the role of topical analgesia. J Pain Symptom
Manage, 2007;33(3):356-364.

4. Heyneman CA, Lawless-Liday C, Wall GC — Oral versus topical NSAI-
Ds in rheumatic diseases: a comparison. Drugs, 2000;60:555-574.

5. Roelofs PD, Deyo RA, Koes BW, Scholten RJ, van Tulder MW —
Nonsteroidal anti-inflammatory drugs for low back pain: an updated
Cochrane review. Spine, 2008;33(16):1766-1774.

6. Finnerup NB, Otto M, McQuay HJ, Jensen TS, Sindrup SH — Algo-
rithm for neuropathic pain treatment: an evidence based proposal.
Pain, 2005;118(3):289-305.

7. LaiJ, Porreca F, Hunter JC, Gold MS — Voltage-gated sodium channel
and hyperalgesia. Annu Rev Pharmacol Toxicol, 2004;44:371-397.

8. Gammaitoni AR, Alvarez NA, Galer BS — Pharmacokinetics and sa-
fety of continuously applied lidocaine patches 5%. Am J Health Syst
Pharm, 2000;59(22):2215-2220.

9. Katz NP, Gammaitoni AR, Davis MW, Dworkin RH; Lidoderm Patch
Study Group — Lidocaine patch 5% reduces pain intensity and inter-
ference with quality of life in pacients with postherpetic neuralgia: an
effectiveness trial. Pain Med, 2002;3(4):324-332.

10. Barbano RL, Herrmann DN, Hart-Gouleau S, Pennella-Vaughan J,
Lodewick PA, Dworkin RH — Effectiveness, tolerability, and impact in
quality of life of he %5 lidocaine patch in diabetic polineuropathy. Arch
Neurol, 2004;61(6):914-918.

251



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

252

FLORES, CASTRO, NASCIMENTO

Meier T, Wasner G, Faust M — Efficacy of lidocaine patch 5% in the
treatment of focal peripheral neuropathic pain syndromes: a randomi-
zed, double-blind, placebo-controlled study. Pain, 2003;106:151-158.
Attal N, Brasseur L, Chauvin M, Bouhassira D — Effects of single
and repeated applications of a eutectic mixture of local anaesthetics
(EMLA) cream on spontaneous and evoked pain in post-herpetic neu-
ralgia. Pain, 1999;81:203-209.

Mason L — Systematic review of topical capsaicin for the treatment of
chronic Pain. British Journal of Medicine, 2004;7446:328-991.
Nolano M, Simone DA, Wendelschafer-Crabb G, Johnson rT, Hazen
E, Kennedy WR — Topical capsaicin in humans: parallel loss of epider-
mal nerve fibres and pain sensation. Pain, 1999;81:135-145.

Simone DA, Nolano M, Johnson T, Wendelschafer-Crabb G, Kennedy
WR - Intradermal injection of capsaicin in humans produces degene-
ration and subsequent reinnervation of epidermal nerve fibres: corre-
lation with sensory function. J Neurosci, 1998;18:8947-8959.

Dogrul A — Topical clonidine antinociception. Pain, 2004;111:385-
391.

Byas-Smith MG — Transdermal clonidine compared to placebo in
painful diabetic neuropathy using a two-stage ‘enriched enrollment’
design. Pain, 1995;60(3):267-274.

Ho K, Huh BK, White WD, Yeh CC, Miller EJ — Topical Amitriptyline
Versus Lidocaine in the Treatment of Neuropathic Pain. Clin J Pain,
2008;24:51-55.

Lockhart E — Topical combination of amitriptyline and ketamine for
post herpetic neuralgia. J Pain, 2004;5(s1):82.

McCleane G — Topical application of doxepin hydrochloride, capsaicin
and a combination of both produces analgesia in chronic human neu-
ropathic pain: a randomized, double-blind, placebo-controlled study.
Br J Clin Pharmacol, 2000;49:574-579.

Epstein JB, Epstein JD, Epstein MS, Oien H, Truelove EL — Oral topi-
cal doxepin rinse: analgesic effect in patients with oral mucosal pain
due to cancer or cancer therapy. Oral Oncol, 2001; 37:632-637.
Gammaitoni A — Topical ketamine gel: possible role in treating neuro-
pathic pain. Pain Med, 2000;1(1):97-100.

Crowley KL, Flores JA, Hughes CN, lacono RP — Clinical applica-
tion of ketamine ointment in the treatment of significant allodynia
and hyperalgesia associated with chronic neuropathic pain. J Pharm
Comp, 1998;2:123-127.

Finch PM — Reduction of allodynia in patients with complex regional
pain syndrome: A double-blind placebo-controlled trial of topical keta-
mine. Pain, 2009;146:18-25.

Flock P, Gibbs L, Sykes N — Diamorphine metronidazole gel effective
for treatment of painful infected leg ulcers. J Pain Symptom Manage,
2000;20:396-397.

26. Zeppetella G, Paul J, Ribeiro MDC — Analgesic efficacy of mor-
phine applied topically to painful ulcers. J Pain Symptom Manage,
2003;25:555-558.

27. Zeppetella G, Ribeiro MD — Morphine in intra-site gel applied topically
to painful ulcers, 2005;29:118-119.

28. Cerchietti LCA, Navigante ArH, Bonomi MR — Effect of topical morphi-
ne for mucositis-associated pain following concomitant chemoradio-
therapy for head and neck carcinoma. Cancer, 2002;95:2230-2236.

29. Dogrul A — Topical cannabinoid antinociception. Pain, 2003;105:11-
16.

30. Yesilyurt O — Topical cannabiboid enhances topical morphine antino-
ciception. Pain, 2003;105:303-308.

Resumen: Flores MP, Castro APCR, Nascimento JS — Analgésicos
Topicos.

Justificativa y objetivos: El tratamiento del dolor involucra la utiliza-
cién de analgésicos opioides, analgésicos comunes, antiinflamatorios
no hormonales (AINH’s) y analgésicos adyuvantes. Tradicionalmen-
te, esos farmacos son administrados por via sistémica o en el neuro
eje. Sin embargo, cuando se aplican por esas vias, estan asociados
a los efectos colaterales importantes, los cuales pueden impedir su
uso. La administracion topica de analgésicos es una alternativa. El
objetivo de este trabajo es discutir los analgésicos tépicos, sus meca-
nismos de accion y la eficacia clinica.

Contenido: Se trata de un trabajo de revision que aborda la utiliza-
cién topica de anestésicos locales, capsaicina, clonidina, antidepre-
sivos triciclicos, cetamina, opioides y canabinoides, discutiendo su
mecanismo de accion y su eficacia.

Conclusiones: Los analgésicos tépicos son promisorios como una
estrategia para el tratamiento del dolor, ya que estan asociados con
una menor incidencia de efectos colaterales. El beneficio de los anes-
tésicos locales, de los AINH’s y de la capsaicina esta muy bien es-
tablecido, sin embargo, la eficacia de la clonidina, los antidepresivos
triciclicos, cetamina, opioides y canabinoides, todavia es cuestiona-
ble. Algunos trabajos demuestran que el abordaje multimodal es una
alternativa, pero mas estudios son necesarios para poder confirmar
esa hipotesis.

Descriptores: ANALGESIA; ANALGESICOS, Antiinflamatorios no es-
teréides, Cetamina, Opioides; Canabinoides; ANESTESIA, Topica; An-
tidepresivos; Capsaicina; DOLOR.
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