Treatment of Neuropathic Pain
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ABSTRACT

Neuropathic pain is a common symptom associated with peripheral neuropathy
and can be as or more disabling than the effects of nerve damage from the neuropathy.
Though treatment of the underlying pathophysiology causing neuropathies may not be
possible, treatment of neuropathic pain is. The author reviews the major medications used,
dosing schedules, and data from randomized controlled trials.
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Neuropathic pain is a common symptom ex-
pressed by patients who have a variety of causes for their
neuropathy. It is thought to be due to pathologic
changes in, or damage to, neurons in the peripheral or
central nervous system." This disrupts the normal pain
signaling process and can cause sensitization or sponta-
neous neuronal activity in the nervous system. The
neural activity is perceived as pain. There are effective
medications available for the treatment of neuropathic
pain; however, many patients do not achieve a satisfac-
tory response or experience intolerable side effects.
Several organizations have published guidelines for the
pharmacologic management of neuropathic palin.z_5
These guidelines are fairly consistent and emphasize
the importance of medication efficacy, patient comor-
bidities, potential side effects and drug interactions,
abuse potential, and cost when considering a medication
for the treatment of neuropathic pain. The data for a
large number of drugs used to treat neuropathic pain are
reviewed and suggestions to optimize patient use and
effect are provided. Several drugs will be discussed for
off-label indications. See Table 1 for a summary of
medications commonly used in the treatment of neuro-
pathic pain.

TRICYCLIC ANTIDEPRESSANTS

Tricyclic antidepressants (T'CAs) inhibit presynaptic
reuptake of serotonin and norepinephrine and block
cholinergic, adrenergic, histaminergic, and sodium
channels.® Several TCAs, including amitriptyline, nor-
triptyline, desipramine, and imipramine, have been
studied for the treatment of neuropathic patin.6 This
class of medications has shown positive results in the
treatment of painful diabetic neuropathy, postherpetic
neuralgia (PHN), painful polyneuropathy, and postmas-
tectomy pain. Efficacy was shown in patients with and
without comorbid depression. However, not all types of
neuropathic pain respond to T'CAs. Trials in phantom
limb pain, neuropathic cancer pain, chronic lumbar root
pain, chemotherapy-induced neuropathy, and human
immunodeficiency virus (HIV) neuropathy had negative
results.’

The Neuropathic Pain Special Interest Group
(NeuPSIG) of the International Association for the
Study of Pain (IASP) recommends secondary amine
TCAs (nortriptyline and desipramine) as first-line treat-
ment for neuropathic pain and tertiary amines (amitrip-
tyline and imipramine) if a secondary amine is not
available.” The secondary amines are typically better
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tolerated with similar efficacy. The European Federation
of Neurological Societies (EFNS) task force recom-
mends TCAs as first-line treatment for painful poly-
neuropathy, postherpetic neuralgia, and central
neuropathic patin.2 The Canadian Pain Society (CPS)
recommends TCAs as first-line treatment for neuro-
pathic pain due to diabetes, herpes zoster, and traumatic
nerve injury or stroke.*

The typical starting dose of any TCA for the
treatment of neuropathic pain is 10 to 25 mg nightly.
This can be increased by 10 to 25 mg every 3 to
7 days as tolerated up to a usual maximum of 150 mg
nightly. A trial of 6 to 8 weeks at the maximum
tolerated dose is necessary to assess the benefit of the
medication.® Tt may take several weeks to see im-
provement in pain.

The advantages of TCAs include their effect on
common comorbidities such as insomnia and depression.
They are inexpensive and dosed once daily.6 Anticholi-
nergic side effects occur frequently and may be dose
limiting. These include dry mouth and eyes, urinary
retention, excess sedation, orthostatic hypotension, con-
stipation, and blurry vision. Starting at a lower dose and
titrating very slowly may reduce these side effects.® Rare,
but serious side effects include decreased seizure thresh-
old and cardiac toxicity. Due to reports of tachycardia,
myocardial infarction, and sudden cardiac death (at
doses greater than 100 mg per day) the NeuPSIG
recommends a baseline echocardiogram for patients
over 40 years of age and avoiding TCAs in patients at
risk for sudden cardiac death or with a history of
cardiovascular disease.” TCAs have a high risk of mor-
tality in an overdose and should be avoided in patients at
risk for suicide ztttempts.6 In elderly patients, TCAs can
exacerbate cognitive problems and increase the risk of
falls.®

A Cochrane review’” of 13 placebo controlled
trials that included patients with a variety of neuropathic
pain conditions concluded that TCAs were more effec-
tive than placebo. From an additional 12 studies that
compared one TCA to another, there was no significant
difference in efficacy among TCAs. The number needed
to treat (NNT) to achieve moderate pain relief was 3.6
(95% CI 3—4.5) for all TCAs, 3.1 (95% CI 2.5-4.2) for
amitriptyline <150 mg, 2.6 (95% CI 1.9-4.5) for desipr-
amine, and 2.2 (95% CI 1.7-3.2) for imipramine. The
number needed to harm (NNH), defined as causing side
effects that led to discontinuation of the medications,

was 28 (95% CI 17-68).

SEROTONIN-NOREPINEPHRINE REUPTAKE
INHIBITORS (SNRIs)

Duloxetine (Cymbalta@; Eli Lilly & Co., Indianapolis,
IN) and venlafaxine (Effexor™; Pfizer Pharmaceuticals,
New York, NY) are the two serotonin—norepinephrine

inhibitors studied for the treatment of neuropathic pain.
Milnaciprin (Savella®™; Forest Pharmaceuticals, New
York, NY) is another SNRI that is effective for fibro-
myalgia, but has not been studied for neuropathic pain.
The EFNS and NeuPSIG recommend SNRIs as first-
line options for the treatment of painful diabetic neuro-
pathy,z’s and the Canadian Pain Society recommends
this class of medications as second-line treatment op-
tions.* However, Canadian guidelines were published
prior to the completion of the more recent studies of

SNRIs.

Duloxetine (Cymbalta®)

Duloxetine is approved by the Food and Drug Admin-
istration (FDA) for painful diabetic neuropathy as well
as major depressive disorder, generalized anxiety disor-
der, and ﬁbromyalgia.8 It has not been studied for other
types of neuropathic pain.6

The typical starting dose of duloxetine is 20 to
30 mg daily, which can be increased in 20 mg or 30
mg increments every week up to 60 mg daily. Initial
treatment at 60 mg daily is associated with more
nausea. Doses higher than 60 mg daily have not
consistently shown additional benefit in clinical trials.
A trial of 4 weeks at the maximum dose is considered
adequate.6

Long duration studies are available for duloxetine.
One open-label extension study showed continued ben-
efit with duloxetine lasting up to 1 year.6 The same dose
is effective for treating depression, anxiety, and neuro-
pathic pain, which makes duloxetine useful in patients
with these comorbidities.® Duloxetine can be titrated to
an effective dose in only one week. Duloxetine is
typically well tolerated and is not associated with the
anticholinergic side effects that often limit the use of
TCAs. However, nausea is a common side effect of
duloxetine. This typically improves over time and is less
likely when the drug is initiated at a lower dose (30 mg
daily). Other side effects include hepatotoxicity and
increased blood pressure and heart rate, which are not
typically clinically significant.® Duloxetine is not yet
available as a generic and is much more expensive than
the TCAs.

A Cochrane review’ assessed the efficacy of du-
loxetine for neuropathic pain. This review included three
trials (1139 patients) comparing duloxetine to placebo
for treatment of painful diabetic neuropathy. The NNT
with duloxetine 60 mg daily for 3 months to achieve over
50% improvement in pain was 6 (95% CI 5-10). To
achieve over 30% improvement in pain, the NNT was 5
(95% CI 3-8). Each of the three duloxetine trials had
dropout rates of over 20% with ~16% of patients
discontinuing due to side effects. The NNH for dulox-
etine was 17 (95% CI 12-50) for side effects leading to

discontinuation of medication.
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Venlafaxine

Venlafaxine is available in an immediate release formu-
lation dosed three times daily and extended release
formulation dosed once daily. It is approved by the
FDA for the treatment of major depressive disorder,
generalized anxiety disorder, panic disorder, and social
anxiety disorder.°

The initial dose is 37.5 mg daily or twice daily and
can be titrated by 37.5 to 75 mg each week as tolerated.
The maximum dose is 225 mg per day. A trial of 4 to 6
weeks at a dose of at least 150 mg per day is necessary to
assess the benefit of venlafaxine.® Like duloxetine, a
relatively fast titration is possible with venlafaxine,
with the ability to reach an effective dose for both pain
and depression in 2 to 3 weeks.®

Electrocardiogram abnormalities were reported in
5% of patients treated with venlafaxine in one clinical
trial.> Elevated blood pressure and heart rate have also
been reported. Gastrointestinal side effects are the most
common side effects.

Venlafaxine was superior to placebo for the treat-
ment of painful diabetic neuropathy and painful poly-
neuropathies of other etiologies at doses of 150 to 225
mg per day.6 It was no better than placebo for the
treatment of PHN or postmastectomy pain; however,
some of these studies used doses less than 150 mg daily.®
The efficacy of venlafaxine for neuropathic pain was
assessed in a Cochrane review.” This review included
three studies of venlafaxine (extended release formula-
tion) at doses of 75 to 225 mg daily. The NNT to achieve
moderate pain relief was 3.1 (95% CI 2.2-5.1). The
NNH for side effects leading to discontinuation of the
medication was 16 (95% CI 8-436).

CALCIUM CHANNEL ALPHA-2-DELTA
LIGANDS

Gabapentin (Neurontin®™, Pfizer Pharmaceuticals) and
pregabalin (Lyrica‘@, Pfizer Pharmaceuticals) are struc-
turally similar to gamma-aminobutyric acid (GABA),
although they do not bind to GABA receptors. They
are thought to exert their beneficial effects on neuro-
pathic pain by binding to the a-2-delta subunit of
voltage-dependant calcium channels. This leads to
reduction of the influx of calcium into neurons
throughout the central nervous system (CNS).> This
in turn may decrease the release of glutamate, norepi-
nephrine, and substance p.°

Gabapentin (Neurontin®)

Gabapentin is an antiepileptic drug (AED) studied for
various types of neuropathic pain. It is FDA-approved
for the treatment of PHN and as adjunct therapy for
partial onset seizures.!? Clinical trials have shown pos-
itive results for the treatment of PHN and painful

polyneuropathy, and mixed results for the treatment of
painful diabetic neuropathy and phantom limb pain.
Gabapentin was not effective in studies of complex
regional pain syndrome, chemotherapy-induced neuro-
pathy, and HIV neuropathy.6 Gabapentin is recom-
mended as a first-line treatment option for painful
polyneuropathies, postherpetic neuralgia, and central
neuropathic pain by the AISP, EFNS, and CPS.2*°

Gabapentin can be initiated at doses of 100 to 300
mg at bedtime or 100 to 300 mg three times daily. The
dose should be titrated by 100 to 300 mg every 3 to
7 days as tolerated to a maximum dose of 3600 mg per
day. The usual effective dose is 1800 mg to 3600 mg per
day, which may take several weeks to achieve. Because of
the slow dose titration, an adequate trial may take more
than 2 months.” It has minimal drug interactions be-
cause it is not hepatically metabolized and does not
inhibit or induce hepatic enzymes. However, a dose
reduction is required in patients with renal insufficiency.
It may also help improve sleep.

Sedation is the most common dose-limiting
side effect and is minimized by initiating with a lower
dose and titrating more gradually.6 Somnolence and
dizziness are the most common side effects, and can
often be managed by a slow titration. The elderly are
more prone to these side effects and gabapentin may
increase the risk of falls and worsen cognitive impair-
ment in this patient population.5 The slow-dose titra-
tion and onset of action, three times daily dosing
schedule and side effects of sedation, edema, dizziness,
and weight gain may limit the use of gabapentin for
some patients.

A Cochrane review!'? included trials of gabapen-
tin for the treatment of different types of chronic pain.
This analysis included four placebo-controlled trials (281
patients) of gabapentin 900 to 3600 mg daily for the
treatment of painful diabetic neuropathy. The combined
NNT for effective pain relief in these four studies was
4.3 (95% CI 3.5-5.7); that is, 64% of patients improved
on gabapentin compared with 28% on placebo. Three
control studies comparing gabapentin to amitriptyline
for the treatment of painful diabetic neuropathy were
also reported. One study of 25 patients showed similar
efficacy with gabapentin (900-1800 mg per day) or
amitriptyline (25-75 mg per day). A second study of
25 patients concluded that gabapentin (1200-2400 mg
per day) was superior to amitriptyline (30-90 mg daily),
but these results were not statistically significant. The
third study included only seven patients who had benefit
from gabapentin in a previous study. The results of this
study were not evaluable.?

A recent crossover design study' compared nor-
triptyline (maximum dose of 100 mg daily), gabapentin
(maximum dose of 3600 mg daily), and a combination of
both in 56 patients with painful diabetic neuropathy or
PHN. Participants received each treatment for 6 weeks
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tollowed by a one week taper and a one-week washout
phase. Pain scores were significantly lower during the
combination phase than for either treatment alone.
Gabapentin monotherapy and nortriptyline monother-
apy were similarly effective. Dry mouth was more
common with nortriptyline and difficulty concentrating
was more common with gabapentin.

Pregabalin (Lyrica®)

Pregabalin is thought to have a mechanism of action
similar to gabapentin. It is FDA-approved for the treat-
ment of painful diabetic neuropathy, PHN, and fibro-
myalgia and as adjunct therapy for partial onset seizures.
Its efficacy is established in randomized controlled trials
for the treatment of painful diabetic neuropathy and
PHN; however, some trials in these conditions have also
shown negative results.’

Pregabalin is initiated at a dose of 50 mg three
times daily or 75 mg twice daily. The total daily dose can
be titrated in increments of 150 mg every 3 to 7 days as
tolerated to a maximum dose of 600 mg per day.
However, doses greater than 300 mg have not consis-
tently shown additional benefit for the treatment of
neuropathic pain conditions.® A lower initial dose and
slower taper may help minimize sedation. Pregabalin has
a faster tolerable titration than does gabapentin and
twice daily rather than three times per day dosing.
Pregabalin has minimal drug interactions and no hepatic
metabolism. It can help with comorbidities such as
insomnia and anxiety.

The side effects associated with pregabalin also
appear to be similar to those associated with gabapentin,
including sedation, edema, dizziness, and weight gain
and occur more frequently at higher doses. A small
percentage of patients reported euphoria when taking
pregabalin, leading to its Schedule V Controlled Sub-
stance classification in the United States.®

A Cochrane review assessed the efficacy of pre-
gabalin for chronic pain. The NNT for greater than 50%
pain relief over baseline with 600 mg/day was 5.0 (95%
CI 4.0-6.6) for painful diabetic neuropathy (six studies,
1360 patients) and 5.6 (95% CI 3.5-14) for central
neuropathic pain (two studies, 176 patients). The
NNT for greater than 50% pain reduction at a lower
dose of 300 mg per day was 7.5 (95% CI 5.1-14) for
painful diabetic neuropathy (two studies, 341 patients).
The results were similar when only studies of greater
than 8-week duration were included. The NNH causing
discontinuation due to side effects with 600 mg/day was
8.8 (95% CI 6.8-12) in painful diabetic neuropathy trials
(six studies, 1351 patients), and not significantly differ-
ent from placebo in central neuropathic pain trials. For a
lower dose of 300 mg per day, the NNH was 16 (95% CI
9.9 to 37) for painful diabetic neuropathy (four studies,
823 patients).

TOPICAL LIDOCAINE

Topical lidocaine is thought to reduce discharges of
small afferent nerve fibers by blocking voltage-gated
sodium channels.® Tt is available in gel and transdermal
patch formulations. The transdermal patch is FDA
approved for treatment of PHN.™

Lidocaine 5% transdermal patch was effective in
randomized controlled trials of patients with allodynia
due to PHN or peripheral neuropathies of other etiol-
ogies.® A lidocaine gel formulation was effective in
patients with PHN and allodynia, but can also be
considered when the transdermal patch is not available,
is not tolerated, or is too expensive.5 NeuPSIG recom-
mends topical lidocaine as a first-line option for the
treatment of localized peripheral neuropathic pain,” and
the EFNS recommends it as first-line treatment of PHN
with allodynia. Topical lidocaine is considered a second-
line treatment option for localized neuropathic pain by
the CPS.*

A maximum of three patches can be applied to the
painful area once every 24 hours and left in place for 12
hours. Prior to removing the release liner, the patches
can be cut to fit the affected area.'* Topical lidocaine is
well tolerated and minimal systemic absorption occurs at
the recommended dose.” No dose titration is necessary
to reach an effective dose.®

Lidocaine patches are effective only for the area
where the patch is applied, and are not helpful for central
neuropathic pain or to treat polyneuropathy that occurs
over a large area.’ Application site irritation may occur.
Although systemic absorption is unlikely, topical lido-
caine should be used with caution in patients with
hepatic dysfunction, and those taking class I antiarrhyth-
mic medications such as mexiletine.” Increased absorp-
tion or drug accumulation may occur when the patch is
applied for longer periods of time or over larger areas
than recommended, in small patients, and in patients
with kidney insufﬁ(:iency.14

OPIOID ANALGESICS

Randomized controlled trials have shown beneficial
effects of opioids (including oxycodone, methadone,
morphine, and levorphanol) for the treatment of
DPN, PHN, painful polyneuropathy, and phantom
limb pain.6 Comparative trials have shown similar
benefit with opioids when compared with TCAs and
gabapentin, but more frequent side effects occurred
with opioids.6 NeuPSIG recommends opioids as sec-
ond-line medications when an adequate response is
not achieved with first-line medications or as a first-
line option when immediate pain relief is necessary
and short-term for acute neuropathic pain.5 The
EFNS recommends opioid medications as second- or
third-line options for painful diabetic neuropathy,
PHN, and central neuropathic pain because of limited
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trials assessing long-term safety and abuse potentiad.2
The Canadian Pain Society recommends opioids
(excluding methadone) as third-line agents for the
treatment of painful diabetic neuropathy, PHN, and
other neuropathic pain conditions. Methadone is con-
sidered a fourth-line agent because of limited clinical
evidence, difficulty with titration, and regulatory sta-
tus in Canada.”*

The appropriate dose is widely variable from
patient to patient and depends on prior opioid exposure.
The typical initial dose is 10 to 15 mg of morphine or
equianalgesic dose every 4 hours or as needed. After 1 to
2 weeks the total daily dose can be converted to an
equianalgesic dose of a longer acting opioid medication
such as transdermal fentanyl, extended release oxyco-
done, or extended release morphine. A scheduled long-
acting opioid is typically preferred. If pain is not im-
proved after an adequate trial, the medication should be
tapered and discontinued.’

Compared with other medications, opioids typ-
ically have a quick onset of pain relief. Opioid medi-
cations are particularly useful for short-term use to treat
acute exacerbations or during the titration phase of a
first-line medication.” There are several disadvantages
associated with the use of opioid medications. They are
often poorly tolerated. Common side effects include
sedation, constipation, and nausea. Constipation typi-
cally does not improve over time and a bowel regimen
may be required. These medications can increase risk of
falls and cognitive problems in elderly patients. Rare
but serious side effects include hypogonadism, immu-
nologic changes, and hyperalgesia. Opioids are associ-
ated with a risk of misuse or addiction of 5% to 50% in
other chronic pain conditions. Risk factors for abuse
include a history of or current substance abuse, major
psychiatric disorders, and family history of substance
abuse.”

A Cochrane review of 23 studies assessed the
efficacy of opioid medications for the treatment of
neuropathic pain.15 The majority of these studies as-
sessed treatment for less than 24-hour duration, single
doses, or intravenous (IV) administration, but nine
studies were 8 to 70 days in duration and included
460 patients with various types of neuropathic pain
(painful diabetic neuropathy, PHN, and phantom limb
pain). The opioid medications studied were morphine
(four trials), oxycodone (three trials), methadone (two
trials), and levorphanol (one trial). The opioid medi-
cations were superior to placebo in all placebo-con-
trolled studies. A meta-analysis of the seven studies
with suitable data concluded that overall opioid med-
ications were associated with a reduction in pain in-
tensity of 13 points on a scale of 0 to 100. The most
common side effects were nausea, constipation, seda-
tion, and vomiting. The NNH for drug discontinuation
was 16.7 (95% CI 9.1-100).

TRANMADOL (ULTRAM®)

Tramadol (Ultram®; Ortho-McNeil-Jansson Pharma-
ceuticals, Titusville, NJ) is a weak Mu opioid receptor
agonist and weakly inhibits serotonin and norepinephr-
ine reuptake. Clinical trials have shown efficacy for
tramadol in the treatment of painful diabetic neuro-
pathy, PHN, painful polyneuropathy, and phantom limb
pain.6 The NeuPSIG recommends tramadol as a sec-
ond-line treatment for neuropathic pain but may be used
as first-line treatment in the same clinical situations
when opioids could be considered first line.> The
EFNS recommends tramadol as a second- or third-line
treatment option for painful diabetic neuropathy, PHN,
and central neuropathic pain and as a first-line option for
acute exacerbation of painful diabetic neuropathy.” Tra-
madol is recommended as a third-line agent by the
CpPs.*

Tramadol is typically initiated at a dose of 50 mg
one to two times per day and titrated as needed to
a maximum total daily dose of 400 mg (100 mg 4 times
daily). It is available in immediate release and
sustained release formulations and in combination
with acetaminophen.

Like the strong opioid analgesics, tramadol is
associated with a quick onset of pain relief. It is asso-
ciated with a lower risk of abuse than strong opioid
receptor agonists and is less sedating.6

Common side effects of tramadol include seda-
tion, nausea, constipation, orthostatic hypotension, and
decreased seizure threshold. Tramadol may be associated
with an increased risk of serotonin syndrome when
combined with other serotonergic drugs.5

A Cochrane review assessed the use of tramadol
for neuropathic pain.16 In five placebo controlled studies
of 4 to 7 weeks duration, tramadol was superior to
placebo for the treatment off various types of neuro-
pathic pain. A meta-analysis of three of these studies
(303 patients) calculated a NN'T of 3.8 (95% CI 2.8-6.3)
for a 50% reduction in pain. The most common side
effects were nausea, vomiting, sweating, dry mouth,
dizziness, and sedation. The NNH to cause drug dis-
continuation was 7.7 (95% CI 4.6-20). In these studies,
tramadol was associated with a very low abuse potential.

TOPICAL CAPSAICIN

Capsaicin depletes substance P. Reviews of six studies
(389 patients) of capsaicin 0.075% cream versus placebo,
and two studies (709 patients) of a single application of a
capsaicin 8% transdermal patch versus placebo revealed
the following: The NNT with capsaicin 0.075% cream
for 6 to 8 weeks was 6.6 (95% CI 4.1-17) to achieve any
pain relief. The NNT with the capsaicin patch to achieve
>30% pain reduction at 12 weeks was 12 (95% CI 6.4 to
70). However, it was noted that the data used to calculate
the NNT was not robust due to the small study sizes and
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differences in outcomes used. The most common side
effects reported were local skin irritation (burning,
stinging, erythema, rash, itching), which typically im-
proved after 1 to 2 weeks. Topical capsaicin is generally
recommended as a third-line treatment option when
other medications are ineffective or not tolerated. Var-
ious topical formulations of low concentration capsaicin
are available without a prescription in the United States.
In November 2009, capsaicin 8% patch was approved by
the FDA for the treatment of PHN. It is administered
for 1 hour every 3 months and professional training is
required.17

MEDICATIONS WITH LESS EFFICACY
DATA

Serotonin Reuptake Inhibitors (SSRIs)

A Cochrane review published in 20077 assessed the
efficacy of antidepressants for the treatment of neuro-
pathic pain. This review included three small studies that
compared paroxetine (Paxil®), citalopram (Celexa®™,;
Forest Laboratories), and fluoxetine (Prozac®, Eli Lilly
& Company) to placebo for the treatment of painful
diabetic neuropathy. The SSRIs were superior to placebo
in all studies. A comparative study of 26 patients with
painful diabetic neuropathy concluded that paroxetine
was superior to placebo but less effective than imipr-
amine. Escitalopram (Lexapror@; Forest Laboratories)
was superior to placebo in a recent randomized, blinded,
crossover study in 41 patients with painful diabetic
neuropathy.18 Seven patients reported good pain relief
with escitalopram compared with no patients reporting
good pain relief with placebo. Bupropion (Wellbutrin®;
GlaxoSmithKline, Brentford, Middlesex, UK) was supe-
rior to placebo in a small, single center, randomized,
placebo controlled trial in 21 patients with various types
of neuropathic palin.19

Other Antiepileptic Drugs

Lamotrigine (Lamictal™; GlaxoSmithKline) is FDA-
approved for the treatment of bipolar disorder and as
adjunctive treatment or monotherapy for various types of
seizures.”’ It is thought to exert its pain-relieving effect
by blocking voltage-dependent sodium channels. This
inhibits presynaptic release of excitatory amino acids.” A
Cochrane review?! assessed the efficacy of lamotrigine
for acute and chronic pain. This review included one
study of 59 patients with painful diabetic neuropathy.
Twelve of 27 patients on lamotrigine reported a 50%
reduction in pain compared with 5 of 26 patients on
placebo. This was not statistically significant. A more
recent study also concluded lamotrigine was “inconsis-
tently effective” compared with placebo for the treat-
ment of painful diabetic neuropa’thy.22 Lamotrigine was

similar to amitriptyline for the treatment of painful
diabetic neuropathy in a crossover trial of 46 patients.23
However, only six patients were evaluated at the end of
the first six week treatment phase and only three patients
were evaluated at the end of the second phase. Lamo-
trigine was similar to placebo in a combination trial of
220 patients with various types of neuropathic pain.24
This study included patients whose pain was not con-
trolled by gabapentin, TCAs, or nonopioid analgesics.
The addition of lamotrigine was not associated with
more benefit than placebo.

Lacosamide (Vimpat"@; UCB Pharma, Smyrna,
GA) was recently FDA-approved for adjunct treatment
of partial onset seizures.”” It has been studied for the
treatment of painful diabetic neuropathy, but the FDA
did not approve it for this indication. It is thought to
control neuronal excitation by inactivating voltage-gated
sodium channels. It may also have some beneficial effects
on pain by modulating NMDA receptors.26 Clinical trials
of lacosamide for painful diabetic neuropathy have mixed
results, with some showing slight improvement in pain
and some showing no difference from placebo.

Carbamazepine (Tegretol‘@; Novartis Pharma-
ceuticals, East Hanover, NJ) is approved in the United
States for the treatment of pain associated with trige-
minal neuralgia and various types of seizures. Limited
data exists to evaluate its role in other types of neuro-
pathic pain.27

Other antiepileptic drugs, including oxcarbaze-
pine (Trileptal®; Novartis Pharmaceuticals), topiramate
(Topa\max‘/R> ; Ortho-McNeil, Inc., Raritan, NJ), levetir-
acetam (Keppra'ﬁ} ; UCB Pharma), and valproic acid
(Depakote(':'{\’; Abbott Laboratories, Abbott Park, IL),
have limited evidence and/or inconsistent results in the
treatment of neuropathic pain.3’5’6’28’29

Miscellaneous Medications

Intradermal botulinum toxin was superior to placebo in a
single study of 29 patients with DPN.* Studies in PHN
have inconsistent results.?’ Further research is needed to
determine its role in neuropathic pain treatment.

Mexiletine (Mexitil®™; Teva Pharmaceuticals,
North Wales, PA) and lidocaine are sodium channel
blockers. In a 1rnetanalysis,31 intravenous lidocaine and
its oral analog, mexiletine, were superior to placebo for
the treatment of various types of neuropathic pain. No
other randomized controlled trials of lidocaine or mex-
iletine in the treatment of neuropathic pain have been
published.

NMDA receptor antagonists have been used for
painful neuropathies. Memantine (Namenda®™; Forest
Pharmaceuticals) is FDA-approved for the treatment of
Alzheimer’s dementia. Trials of memantine for the
treatment of neuropathic pain have inconsistent results,
including one study of painful diabetic neuropathy that
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showed it was not better than placebo.32 Dextromethor-
phan is another NMDA glutamate receptor antagonist
with inconsistent results for the treatment of neuro-
pathic pain.* A combination of dextromethorphan and
quinidine has been studied for pseudobulbar affect
associated with multiple sclerosis and amyotrophic lat-
eral sclerosis with promising results. Low dose quinidine
inhibits the metabolism of dextromethorphan, leading to
a longer half-life and higher concentrations of dextro-
methorphan. A single open-label study®® assessed the
safety of this combination in the treatment of DPN.
Dropout rates and side effects were similar to those in
previous studies for pseudobulbar affect. More research
is needed to assess the efficacy of dextromethorphan
combined with quinidine for neuropathic pain condi-
tions.
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