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INTRODUCTION

Neuropathic pain (NP) is defined by the International Association for the Study of Pain as “pain
initiated or caused by a primary lesion or dysfunction in the nervous system.”’ NP can occur
because of dysfunction or disease of the nervous system at the peripheral and/or central level.”
NP can be very severe and disabling, with significant functional, psychological, and social
consequences. Regardless of the underlying cause of NP, common treatment goals are to
decrease pain and/or improve function.

NP is often classified by etiology or by the presumed site of neurologic involvement (central or
peripheral). However, both peripheral and central nervous system lesions may contribute to
most types of chronic NP.> More complex classification systems based on symptoms, signs,
anatomical distribution, or hypotheses regarding etiologies have been proposed, but it is not clear
if such classifications are accurate or reproducible. A mechanistic classification may be the
preferred approach, but current knowledge of the pathophysiology of NP is incomplete, and
multiple mechanisms may be involved.*

NP is characterized by continuous or intermittent spontaneous pain, typically characterized by
patients as burning, aching, or shooting. The pain may be provoked by normally innocuous
stimuli (allodynia). NP is also commonly associated with hyperalgesia (increased pain intensity
evoked by normally painful stimuli), paresthesia, and dysesthesia.”*

Up to 3% of the general population reports NP at some time.> The prevalence of different types
of NP varies widely.® NP is most commonly associated with painful diabetic neuropathy, post-
herpetic neuralgia (PHN), or lumbar nerve root compression.® Diabetic neuropathy occurs in
approximately 10% of persons with diabetes.” Prevalence of diabetic neuropathy increases with
age, worsening glycemic control, and duration of diabetes. The most common form of diabetic
peripheral neuropathy is a distal symmetric polyneuropathy.® PHN is defined as pain persisting
or recurring at the site of acute herpes zoster 3 or more months after the acute episode.” It occurs
in up to 25% of patients following an episode of shingles.'"’ Symptomatic spinal stenosis and
lumbar disc herniation with nerve root compression occur in approximately 3% and 4% of
patients with low back pain, respectively.'' Other causes of NP include cancer-related pain,
spinal cord injury, post-stroke pain, HIV-associated neuropathy, and phantom limb pain.
Uncommon but potentially debilitating NP conditions include trigeminal neuralgia (incidence
4/100,000 population)."? In the U.S., health care and disability-related costs associated with NP
are estimated at almost $40 billion annually."

A number of medications (oral or topical) are available for treating NP (Table 1, Included
Drugs). Some medications may act by decreasing nerve excitability and conduction in sensory
axons. Others may have effects on neural damage-related synaptic changes (particularly for
central pain). However, the mechanism of action for various drugs varies substantially and in
some cases is not well understood. For example, antiepileptic drugs may target peripheral and/or
central sensitization mechanisms involved in NP, but the exact mechanisms of action are
uncertain.' Topical lidocaine, on the other hand, blocks sodium channels, which may stabilize
nerve membranes.'*
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Choosing therapy for NP is challenging because of the large number of medications available to treat
this condition and potential differences between medications in effectiveness or harms (Table 1).
The objective of this study is to review evidence on comparative effectiveness of gabapentin,
pregabalin, duloxetine, venlafaxine, and topical lidocaine (patch or gel), including the comparative
effectiveness of these medications compared to other medications for NP (defined in this review as
tricyclic antidepressants, other antiepileptic medications [carbamazepine, oxcarbazepine,
lamotrigine, topiramate, and valproic acid and derivatives], selective serotonin reuptake inhibitors,
and dextromethorphan). The medications gabapentin, pregabalin, duloxetine, and lidocaine patch
were chosen as the main focus of this review because they have been approved by the US Food and
Drug Administration (FDA) for treatment of diabetic neuropathy or PHN. Venlafaxine was chosen
because it is similar in structure and mechanism of action to duloxetine and lidocaine gel chosen
because of its similarities to the lidocaine patch. The other drugs included in this review have been
used but are not FDA-approved for treatment of neuropathic pain, with the exception of
carbamazepine, which was approved for trigeminal neuralgia based on trials published in the 1960’s.
Simple analgesics such as acetaminophen, non-steroidal anti-inflammatory drugs (NSAIDs), and
opioids were not included in this review. However, NSAIDs and opioids for chronic pain, including
neuropathic pain, are addressed in separate Drug Effectiveness Review Project'” reviews available at
http://www.ohsu.edu/drugeffectiveness/reports/final.cfim.

Neuropathic Pain Page 7 of 116


http://www.ohsu.edu/drugeffectiveness/reports/final.cfm

Final Report

Table 1. Included drugs

Drug Effectiveness Review Project

Drug

Trade
Name(s)

Labeled
indications for
neuropathic
pain

Recommended daily
dosing for
neuropathic pain

Range of daily doses
used in RCTs of
neuropathic pain
(median)

FDA warnings/cautions*

Gabapentin, pregabalin, SNRIs, and topical lidocaine patch or gel

Antiepileptics

Gabapentin Neurontin® Postherpetic Start at 300 mg, titrate to 900-3600 mg (1800 mg) | Central nervous system adverse events
neuralgia 900 mg, increase up to in pediatric patients with epilepsy.
1800 mg (divided TID)
Pregabalin Lyrica® Diabetic Diabetic neuropathy: Start | 75-600 mg (300 mg) Angioedema, hypersensitivity reactions
neuropathy at 150 mg, increase up to
Postherpetic 300 mg (divided TID)
neuralgia
Postherpetic neuralgia:
Start at 150 mg, increase
up to 75 to 150 mg BID, or
50 to 100 mg TID in
patients with creatinine
clearance of at least 60
mL/min
SNRI antidepressants
Duloxetine Cymbalta® Diabetic 60 mg once daily; consider | 20-120 mg (90 mg) Increased suicidality in children,
neuropathy lower starting dose and adolescents, and young adults with
gradual increase in major depressive disorder and other
patients with renal psychiatric conditions.
impairment
Venlafaxine Effexor® None NA 37.5-225 mg (75 mg) Risk of serotonin syndrome when
Effexor XR® SNRIs and triptans are used together.
Topical analgesic
Lidocaine patch Lidoderm® Postherpetic Up to 3 patches for up to 5%, up to 3 patches Accidental exposure in children
5% neuralgia 12 hours within a 24-hour Excessive dosing by applying patch
period longer than or to a larger area than
recommended
Lidocaine topical Anestacon® | None NA 5%
gel 5% Xylocaine®

Other medications for neuropathic pain

Neuropathic Pain
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Labeled
indications for

Recommended daily

Range of daily doses
used in RCTs of

Trade neuropathic dosing for neuropathic pain
Drug Name(s) pain neuropathic pain (median) FDA warnings/cautions*
Antiepileptics
Carbamazepine Tegretol® Trigeminal Start at 100 mg BID, 500-2400 mg (1000 mg)
Te%retol neuralgia increase up to a maximum
XR of 1200 mg daily (divided
BID). Most patients are
maintained on 400-800 mg
daily. Attempt to reduce
dose to minimum effective
level, or discontinue, at
least every 3 months.
Lamotrigine Lamictal® None NA 200-600 mg (350 mg) Teratogenicity: Possible risk of cleft lip
or palate
Topiramate Topamax® None NA 75-600 mg (258 mg) Use is associated with metabolic
acidosis
Oxcarbazepine Trileptal® None NA 600-1800 mg (900 mg) Serious dermatological reactions,
including Stevens-Johnson syndrome
(SJS) and toxic epidermal necrolysis
(TEN
Valproic Depakote® None NA 600-2400 mg (1000 mg) | BOXED WARNING: Teratogenicity
acid/divalproex Depakene®
Tricyclic antidepressants
Amitriptyline Elavil® None NA 10-150 mg (70 mg)
Desipramine Norpramin® | None NA 50-200 mg (184 mg) Increased suicidality in patients with
Nortriptyline Pamelor”® None NA 25-100 mg depression
Imipramine Tofranil® None NA 50-150 mg (75 mg)
Doxepin Sinequan® None NA No trials
SSRI antidepressants
Citalopram Celexa® None NA 40 mg
Fluoxetine Prozac® None NA 40 mg Increased suicidality in patients with
Paroxetine Paxil® None NA No trials depression
Sertraline Zoloft® None NA No trials
Escitalopram Lexapro® None NA No trials
NMDA receptor antagonist
Dextromethorphan | Several None NA 40.5-439 mg (270 mg) BOXED WARNING: Misuse of

amphetamines may cause sudden
death and serious cardiovascular
adverse events.

Neuropathic Pain
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Labeled Range of daily doses
indications for | Recommended daily used in RCTs of
Trade neuropathic dosing for neuropathic pain
Drug Name(s) pain neuropathic pain (median) FDA warnings/cautions*

FDA notification: There have been five
recently reported deaths of teenagers
that may be associated with the abuse/

over-consumption of powdered
dextromethorphan sold in capsules

*Please see package inserts and FDA labeling information for more detailed and specific cautions and black box warnings for medications included in this

review.

Neuropathic Pain
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Scope and Key Questions

The purpose of this review is to compare the effectiveness and harms of gabapentin, pregabalin,
duloxetine, venlafaxine, and topical lidocaine (patch or gel) for neuropathic pain. The Oregon
Evidence-based Practice Center wrote preliminary key questions, identifying the populations,
interventions, and outcomes of interest, and based on these, the eligibility criteria for studies.
These were reviewed and revised by representatives of organizations participating in DERP. The
participating organizations of DERP are responsible for ensuring that the scope of the review
reflects the populations, drugs, and outcome measures of interest to both clinicians and patients.
The participating organizations approved the following key questions to guide this review:

1. What is the comparative effectiveness of pregabalin, gabapentin, serotonin-norepinephrine
reuptake inhibitors (SNRIs), and topical lidocaine (patch or gel) versus each other for
neuropathic pain?

2. What is the comparative effectiveness of pregabalin, gabapentin, SNRIs, or topical lidocaine
(patch or gel) versus other drugs (other antiepileptics, tricyclic antidepressants, selective
serotonin reuptake inhibitors [SSRIs], or dextromethorphan) for neuropathic pain?

3. What are the comparative harms of pregabalin, gabapentin, SNRIs, and topical lidocaine
(patch or gel) for neuropathic pain?

4. What are the comparative harms of pregabalin, gabapentin, SNRIs, or topical lidocaine
(patch or gel) versus other drugs (other antiepileptics, tricyclic antidepressants (including
tertiary versus secondary amines), selective serotonin reuptake inhibitors [SSRIs], or
dextromethorphan) for neuropathic pain?

5. What are the comparative effectiveness and harms of dual therapy with pregabalin,
gabapentin, an SNRI, or topical lidocaine (patch or gel) plus a tricyclic antidepressant or
another antiepileptic versus monotherapy with a tricyclic antidepressant or another
antiepileptic?

6. Are there differences in effectiveness or harms of drugs used to treat neuropathic pain based
on demographics, co-morbidities, or drug-drug interactions?

METHODS

Literature Search

To identify relevant citations, we searched Ovid MEDLINE® (1966 to November Week 3 2006),
the Cochrane Database of Systematic Reviews” (4th Quarter 2006), the Cochrane Central
Register of Controlled Trials® (4th Quarter 2006), and the Database of Abstracts of Reviews of
Effects (4th Quarter 2006), using terms for included drugs, indications, and study designs (see
Appendix A for complete search strategies). Electronic database searches were supplemented by
hand searches of reference lists of included studies and reviews. In addition, we searched the
FDA'’s Center for Drug Evaluation and Research, the Canadian Agency for Drugs and
Technology in Health, the National Institute for Health and Clinical Excellence web sites for
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medical or statistical reviews and technology assessments. Finally, we searched dossiers of
published and unpublished studies submitted by pharmaceutical companies. All citations were
imported into an electronic database (Endnote® v.9.0).

Study Selection

All citations were reviewed for inclusion using the criteria shown in Table 2. Two reviewers
independently assessed titles and abstracts of citations identified from literature searches. Full-
text articles of potentially relevant citations were retrieved and again were assessed for inclusion
by two reviewers. Disagreements were resolved by consensus. Results published only in abstract
form (e.g. as a conference proceeding) were not included because they typically provide
insufficient detail to perform adequate quality assessment. In addition, results of studies can
change substantially between initial presentation at a conference and final journal publication.'®

Table 2. Study inclusion criteria

Populations

Adults with neuropathic pain, including:

. Painful diabetic neuropathy

« Post herpetic neuralgia

o Trigeminal neuralgia

« Cancer related neuropathic pain

« HIV related neuropathic pain

« Central/post-stroke neuropathic pain

. Neuropathy associated with low back pain

« Peripheral nerve injury pain

« Phantom limb pain

 Guillain Barre syndrome

« Polyneuropathy

« Spinal cord injury related pain

Effectiveness outcomes

« Response (including patient reported pain relief, patient reported global impression of
clinical change, pain on movement, pain on rest, any other pain related measure)

. Use of rescue analgesics

« Functional capacity (quality of life, work productivity)

« Speed and duration of response

. Relapse

Harms outcomes

« Overall adverse events

o  Withdrawals

o Withdrawals due to adverse events

« Serious adverse events (including mortality, arrhythmias, seizures, overdose)
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. Specific adverse events or withdrawals due to specific adverse events (including, but not
limited to, hepatic, renal, hematologic, dermatologic, sedation/drowsiness, and other
neurologic side effects)

Study designs

1. For effectiveness, controlled clinical trials, good or fair quality systematic reviews,
comparative observational studies.

2. For harms, in addition to controlled trials and systematic reviews, controlled or long-term
observational studies.

Additional criteria for systematic reviews

Literature searches performed in or after 2003.

Data Abstraction

We constructed evidence tables showing the study characteristics, quality ratings, and results for
all included studies. The following data were abstracted by two independent reviewers from
included trials: study design; setting; population characteristics (including gender, age, ethnicity,
diagnosis); eligibility and exclusion criteria; interventions (dose and duration); comparisons;
numbers screened, eligible, enrolled, and lost to follow-up; method of outcome ascertainment;
and results for each outcome. We recorded intention-to-treat results when reported. We
considered methods to meet criteria for intention-to-treat analysis if outcomes for at least 95% of
participants were analyzed according to the group to which they were originally assigned. In
cases where only per-protocol results were reported, we calculated intention-to-treat results if the
data to perform these calculations were available. For crossover trials, we abstracted results
from both crossover periods.'” If this data was not available, we abstracted results from the first
intervention period.

For included systematic reviews, we abstracted the databases searched, study eligibility criteria,
number of studies and patients represented, characteristics of included studies, data synthesis
methods, main efficacy and safety results, and any subgroup analyses.

Validity Assessment

We assessed the internal validity (quality) of trials using the predefined criteria listed in
Appendix B. These criteria are based on the U.S. Preventive Services Task Force and the
National Health Service Centre for Reviews and Dissemination (U.K.) criteria.”® ' We rated the
internal validity of each trial based on use of adequate methods for randomization, allocation
concealment, and blinding; similarity of compared groups at baseline; maintenance of
comparable groups; adequate reporting of dropouts, attrition, crossover, adherence, and
contamination; absence of high or differential loss to follow-up; and use of intention-to-treat
analysis. We also rated whether trials adequately described methods and criteria for identifying
and classifying adverse events. Trials that had a “fatal flaw” were rated “poor-quality”; trials
that met all criteria were rated “good-quality”; the remainder were rated “fair-quality.” As the
fair-quality category is broad, studies with this rating vary in their strengths and weaknesses: the
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results of some fair-quality studies are likely to be valid, while others are only probably valid. A
poor-quality trial is not valid—the results are at least as likely to reflect flaws in the study design
as the true difference between the compared drugs. We defined a “fatal flaw” as a very serious
methodological shortcoming or a combination of methodological shortcomings that is highly
likely to lead to biased or uninterpretable results. External validity of trials was assessed based
on whether the publication adequately described the study population, how similar patients were
to the target population in whom the intervention will be applied, and whether the treatment
received by the control group was reasonably representative of standard practice. We also
recorded the role of the funding source. Overall quality ratings for the individual study were
based on internal and external validity ratings for that trial. A particular randomized trial might
receive two different ratings: one for effectiveness and another for adverse events.

We assessed the internal validity of systematic reviews using pre-defined criteria developed by
Oxman and Guyatt (See Appendix C).*° These included adequacy of literature search and study
selection methods, methods of assessing validity of included trials, methods used to combine
studies, and validity of conclusions. Systematic reviews of pain interventions scoring four or
lower (maximum score seven) using the Oxman criteria have been shown to be more likely to
report positive conclusions.”"*** We classified systematic reviews scoring less than or equal to
four lower-quality and systematic reviews scoring more than four higher-quality.

Data Synthesis

We assigned an overall strength of evidence (good, fair or poor) for a particular body of evidence
based on the quality, consistency, and power of the set of studies. A body of evidence consisting
of multiple good-quality, consistent, head-to-head trials with at least some studies evaluating
larger sample sizes would generally be rated good-quality. A body of evidence consisting of a
few poor-quality, small trials with inconsistent results would be rated poor-quality. Such
evidence is unreliable for drawing conclusions about benefits or harms. Other factors that could
result in downgrading of a body of evidence from good to fair (or poor) include high likelihood
of publication bias or selective outcomes reporting bias, unexplained statistical heterogeneity, or
primarily relying on indirect evidence (i.e. lack of head-to-head trials).

In addition to qualitative synthesis, we also performed meta-analyses when two or more trials of
a medication (or medication class) reported an outcome related to pain relief, functional status, or
adverse events. We pooled results for each individual medication included in this review except
in the case of SSRIs, tricyclic antidepressants and the antiepileptic medications carbamazepine,
oxcarbazepine, lamotrigine, valproic acid, and topiramate, unless stratified analyses suggested
differences between tertiary versus secondary amine tricyclics or for individual antiepileptic
drugs. We used this strategy in order to help limit the number of comparisons in this review and
because relatively few trials were available for individual antiepileptic drugs and SSRIs.

Our main outcome was the proportion of patients reporting significant pain relief. We defined
significant pain relief as at least 50% improvement in pain score compared to baseline (preferred
outcome) or the proportion reporting at least moderate improvement in pain or global efficacy on
a categorical scale. We also analyzed mean improvement or mean difference in pain scores
using various scales (standardized to a 0 to 10 scale) and mean improvement in the Short-Form
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McGill Pain Questionnaire, Total Score (0 to 45 scale). For functional status, we pooled data on
SF-36 scores, Bodily Pain Index Interference scores, and Euro QoL scores. For adverse events,
we pooled data on overall withdrawals, withdrawals due to adverse events, somnolence
(including sedation, tiredness, fatigue, or lethargy), gait disturbances (including ataxia and
incoordination), dizziness or vertigo, dry mouth, and “serious” adverse events. There was
insufficient data to analyze hepatic, renal, hematologic, and dermatologic adverse events.

We estimated pooled relative risks (for categorical outcomes) or weighted mean differences (for
continuous outcomes) and 95% confidence intervals using the DerSimonian-Laird method in a
random effects model.”> We chose the random effects model because trials differed in patient
populations, dosing of drugs, and other factors. Statistical heterogeneity was assessed by
calculating the Q-statistic and the percent of the total variance due to between study variability
(I statistic).** Relative risks, weighted mean differences, and confidence intervals were
calculated using the meta package in R.* Forest plots were generated using RevMan 4.2.8
(Review Manager 4.2 for Windows, The Nordic Cochrane Centre, Copenhagen, Denmark).
When six of more trials were available for a particular analysis, we produced funnel plots
showing estimates of treatment effect versus standard errors (a measure of sample size) from
individual trials and performed the Egger test to assess for funnel plot asymmetry.”® Funnel plot
asymmetry, which occurs when trials with smaller sample sizes report larger estimates of
treatment effect than trials with larger sample sizes, can be due to publication bias, though it can
also occur when statistical heterogeneity, clinical diversity, or poor-quality trials are present.”’

Because head-to-head data were sparse, we also performed adjusted indirect comparisons using
the method described by Bucher et al.”® With this method, we calculated indirect relative risks

(RRpnq) for one drug (drug A) versus a second drug (drug B) for each of the outcomes, adjusted
by the results of the direct-meta-analyses where each drug was compared against placebo:

RRInd = RRDrug A vs Placebo / 1{RDrug B vs Placebo-

The variance was estimated as:
Var (ln 1{lilnd) = Var (ln Rl{Drug Avs Placebo) + Var (ln RI{Drug Bvs Placebo)-

We performed adjusted indirect comparisons for gabapentin, pregabalin, duloxetine, venlafaxine,
and topical lidocaine (patch or gel) versus one another, as well as each of these medications
versus other medications (tricyclic antidepressants, other antiepileptic medications, SSRIs, and
dextromethorphan) for neuropathic pain. In theory, trials that compare two or more included
drugs to a common comparator (usually placebo) can provide indirect evidence about
comparative effectiveness while preserving some of the benefits of randomization.** *°
“Adjusted” indirect methods also incorporate the uncertainty that occurs when combining
different sets of trials by adding together the variance from both sets of trials, resulting in less
precise estimates of treatment effects compared to analyses based on the same number of
similarly sized head-to-head trials.”*?*’ Although indirect comparisons usually agree with direct
comparisons, large discrepancies have been reported in some cases.””>' The validity of indirect
analyses depends on how well the critical assumption of similarity of treatment effects across all
studies is met. This assumption can be violated when there are methodological shortcomings in
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some or all of the trials or when there is clinical diversity in trial populations, interventions (e.g.,
different durations of therapy or non-equivalent dosing), or assessment of outcomes. As one
method for testing assumptions regarding similarity of treatment effects, we compared rates of
response to placebo across different sets of trials included in indirect analyses.

To assess stability of estimates and conclusions and to evaluate for sources of heterogeneity
(when detected), we performed several subgroup and sensitivity analyses. To evaluate potential
effects of study design factors, we re-analyzed results after excluding trials rated poor quality.
We also compared results of trials using a crossover design versus those using a parallel-group
design. To evaluate whether response to medications varies depending on the specific type of
neuropathic pain, we analyzed results after excluding trials of patients with trigeminal neuralgia
and HIV-associated neuropathy (neuropathic pain conditions which may be more difficult to
treat), and we performed subgroup analyses on trials evaluating patients with diabetic neuropathy
or post-herpetic neuralgia (conditions evaluated in the largest number of trials, see Key Question
6). To assess effects of differential dosing, we analyzed results after excluding gabapentin trials
that titrated patients to less than 2400 mg/day, pregabalin trials evaluating less than 300 mg/day,
venlafaxine trials evaluating less than 150 mg/day, and duloxetine trials evaluating less than 60
mg/day. For trials of pregabalin and gabapentin, we also re-analyzed results after excluding
trials that did not enroll previous non-responders to gabapentin. To assess effects of active
placebo (such as benztropine) versus inert placebo on assessments of adverse events, we
performed an analysis stratified by type of placebo. When funnel plot asymmetry was detected,
we performed sensitivity analyses by adjusting estimates using the trim and fill method.

When results from direct and indirect estimates were available for a particular comparison and
outcome, we measured the discrepancy between estimates by calculating the difference in log
relative risks, and we deemed a p value of less than 0.05 statistically significant (as described by
Song and colleagues™").

RESULTS

Overview

Figure 1 shows the flow of studies from initial results of literature searches to final inclusion or
exclusion. Literature searches identified 545 citations, and 169 of these appeared potentially
relevant. After review of the full text of these169, we included 96 studies: 88 reports of
randomized controlled trials (in 90 articles), and 8 systematic reviews. We identified no
controlled observational studies provided information on long-term benefits or harms. Excluded
systematic reviews and trials are listed in Appendix D.
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Figure 1. Literature search results

Step 1
549 titles and abstracts

identified through

searches
Step 2
> 379 citations excluded
(see report for criteria)
Y
Step 3
170 full-text articles
retrieved for more
detailed evaluation
Step 4
51 articles excluded (see
Appendix D)
¢ 3 abstract only, insufficient data
® 4 no original data (e.g., letter,
> editorial, non-systematic review)
® 5 intervention not included
® 13 study design not included
y ® 7 population not included
Step 5 * 19 outdated systematic reviews
96 studies included (in 97 reports)
4 head-to-head trials 22 articles included for
e 2 amitriptyline vs gabapentin background or methods only
. 1 nortriptyline vs gabapentin

. 1 venlafaxine vs imipramine
84 placebo controlled trials (3 trials included 2 drugs)
12 gabapentin, 8 pregabalin
3 duloxetine, 5 venlafaxine
6 topical lidocaine
25 other antiepileptics
4 dextromethorphan
21 tricyclic antidepressants
3 SSRIs
systematic reviews
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Neuropathic Pain Page 17 of 116



Final Report Drug Effectiveness Review Project

Results of Search: Systematic Reviews

We identified eight systematic reviews of medications for neuropathic pain that met inclusion
criteria (Table 3 and Evidence Table 1).%'>%3* Three reviews were rated higher-quality (score
5 or higher) and 5 reviews lower-quality (score 4 or below) using the Oxman criteria (Evidence
Table 2). The systematic reviews varied considerably in scope. Four reviews focused on one
drug (gabapentin, lidocaine, carbamazepine, or lamotrigine),'* **> one focused on
antidepressants,” and three covered various classes of drugs.*****® Two reviews only included
studies of patients with postherpetic neuralgia® *°, one review only included studies of patients
with diabetic neuropathy,® and the remainder included studies of patients with any type of
neuropathic pain. Per our inclusion criteria, all of the reviews conducted literature searches
through 2003 or later.
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Table 3. Overview of recent systematic reviews of drugs for neuropathic pain

Study
(Quality Range of
score using sample Range of
Oxman Populations/ sizes durations Literature search
Criteria) Drugs included (median) (median) dates Main conclusions
Finnerup, Any neuropathic pain 9 to 1259 Not reported | 1966- For pain relief: TCAs>
2005% (31) April 2005 opioids>tramadol>
(5) Tricyclics, SSRIs, older gabapentin/pregabalin
antiepileptics, For both pain relief and quality of life measures,
venlafaxine, no data for older drugs (TCA, carbamazepine,
gabapentin, pregabalin, phenytoin):
topical lidocaine, gabapentin/pregabalin>tramadol>opioids>TCAs
dextromethorphan, For lidocaine patch, efficacy in postherpetic
others neuralgia and allodynia. High-dose
dextromethorphan effective in diabetic
neuropathy, but not postherpetic neuralgia.
Hempenstall | Postherpetic neuralgia 18 to 334 Single 1966- Evidence of efficacy (i.e., NNT<5.00) for all.
, 2005> (45) session to 9 | October 2004
(7) Gabapentin, weeks (6
pregabalin, lidocaine weeks)
patch,
dextromethorphan
Khalig, Postherpetic neuralgia | 35-150 24 hours (2 1966-November 2006 | Insufficient evidence to recommend.
2007° (47) trials) to 4
(6) Lidocaine weeks (1
trial)
Saarto, Any neuropathic pain 10-235 2 weeks to 1966-Dec 2003 Tricyclic antidepressants are effective for a variety of
20052 (35) 14 weeks neuropathic pains; best evidence is for amitriptyline;
(4) Anti-depressants (6 weeks) limited data of effectiveness of SSRIs, for
(tricyclics, SSRIs, venlafaxine, studies too small for any firm
veniafaxine, others) conclusions to be made.
Wiffen, Any neuropathic pain 14-334 1 week to 12 | 1966-November 2004 | Effective in neuropathic pain.
2005 (40) weeks
(4) Gabapentin (6 weeks)
Wiffen, Any neuropathic pain 9-77 3daysto 8 1966-November 2004 | Evidence of efficacy but trials are small.
2005 (29) weeks
(4) Carbamazepine (4 weeks)
Wiffen, Any neuropathic pain 14-227 2 weeks-14 | 1966- August 2006 Limited evidence suggests that lamotrigine is unlikely
2005% (42) weeks to be of benefit.

Neuropathic Pain
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Study

(Quality Range of

score using sample Range of

Oxman Populations/ sizes durations Literature search

criteria) Drugs included (median) (median) dates Main conclusions

(6) Lamotrigine (8 weeks)

Wong, Painful diabetic 14-457 2 weeks to 1966-October 2006 Oral tricyclic antidepressants and traditional

2007 neuropathy (59) 16 weeks antiepileptics are better for short term pain relief

(5) (6 weeks) than newer generation antiepileptics. Evidence
Antidepressants, of long term effects of oral antidepressants and

antiepileptics, others

antiepileptics is lacking.

SSRI=selective serotonin reuptake inhibitor, TCA=tricyclic antidepressant
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Results of Search: Randomized Trials

We identified no head-to-head trials comparing gabapentin, pregabalin, duloxetine, venlafaxine,
and topical lidocaine (patch or gel) versus each other for NP. Four small (sample sizes 25 to 70),
fair-quality head-to-head trials compared one of these drugs versus a tricyclic antidepressant.”*
Two trials compared gabapentin to amitriptyline in patients with diabetic neuropathy,**' one
trial compared gabapentin to nortriptyline for post-herpetic neuralgia,*® and one trial compared
venlafaxine to imipramine or placebo in patients with polyneuropathy due to a variety of
conditions.** Two trials used a crossover design.*""** Duration of therapy ranged from four to

twelve weeks.

We identified a total of 34 placebo-controlled trials of gabapentin, pregabalin, duloxetine,
venlafaxine, or topical lidocaine (patch or gel) for neuropathic pain (Evidence Tables 3-7) and 52
placebo-controlled trials of other medications (tricyclic antidepressants, other antiepileptic
medications, SSRI’s, or dextromethorphan) for neuropathic pain (Evidence Tables 8-10). Fifty-
five percent were crossover trials and the remainder parallel-group. Thirty trials (35%) evaluated
patients with diabetic neuropathy, 16% postherpetic neuralgia, 17% central neuropathic pain, 1%
radiculopathy, 12% unspecified or mixed neuropathic pain, and 19% other specific NP
conditions (including 7% HIV-associated neuropathy and 7% trigeminal neuralgia). Sample
sizes of placebo-controlled trials of gabapentin, pregabalin, duloxetine, venlafaxine, and topical
lidocaine ranged from 7 to 457 (median 80), and for other medications for NP ranged from 3 to
1269 (median 30). Most trials were short-term, with a median duration of therapy of 6 weeks
(range 24 hours to 18 weeks).

Overview of methodological quality of included trials

Details of our quality assessment of included randomized controlled trials are shown in Evidence
Table 11. No trial was rated good quality. The four head-to-head trials were rated fair quality,
as were 68 of 84 placebo-controlled trials (81.0%). Sixteen placebo-controlled trials were rated
poor quality (Table 4).
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Drug Effectiveness Review Project

Other
Diabetic Post-herpetic neuropathic
Drug Class neuropathy neuralgia pain Totals Quality
Gabapentin, pregabalin, SNRIs, and topical lidocaine (patch or gel)
Gabapentin 3 2 7 12 11 Fair
1 Poor
Pregabalin 3 3 2 8 8 Fair
Duloxetine 3 0 0 3 3 Fair
Venlafaxine 2 0 3 5* 3 Fair
2 Poor
Lidocaine patch 0 3 1 3 2 Fair
2 Poor
Lidocaine gel 0 1 1 2 2 Fair
Totals (gabapentin, 11 9 14 34 29 Fair
pregabalin, SNRIs, 5 Poor
lidocaine patch or gel)
Other medications for neuropathic pain
Tricyclic 8 4 9 21* 17 Fair
antidepressants 4 Poor
SSRIs 3 0 0 3 2 Fair
1 Poor
Carbamazepine, 9 0 16 25 17 Fair
oxcarbazepine, 8 Poor
lamotrigine,
topiramate, and
valproic acid
Dextromethorphan 1 1 2 4 4 Fair
Totals (tricyclic 21 5 27 53* 40 Fair
antidepressants, 13 Poor

SSRIs,
carbamazepine,
oxcarbazepine,
lamotrigine,
topiramate, valproic
acid, and
dextromethorphan)

*Includes one head-to-head trial of imipramine vs venlafaxine with a placebo arm

Neuropathic Pain
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Effectiveness versus efficacy and funding source

We considered all of the trials included in this report efficacy studies, as none met all criteria for
effectiveness studies.* The trials generally applied numerous inclusion criteria, were conducted
in specialty settings, used rigid dosing regimens, and evaluated relatively short-term and poorly

standardized outcomes. Sixty-four of 87 trials reported a funding source. Nearly all of the trials

that reported funding information were sponsored by a pharmaceutical company.

Key Question 1. What is the comparative effectiveness of pregabalin, gabapentin,
SNRIs, and topical lidocaine (patch or gel) to each other for neuropathic pain?

Summary of findings

We identified no head-to-head trials comparing gabapentin, pregabalin, an SNRI, or topical
lidocaine (patch or gel) to each other. Gabapentin was consistently more effective than placebo
for pain relief or improvement in function in 12 placebo-controlled trials. Pregabalin (eight
trials) and duloxetine (three trials) were also consistently more effective than placebo. Trials of
topical lidocaine (patch and gel) and venlafaxine versus placebo were inconsistent or showed no
clear benefit. Adjusted indirect analyses of placebo-controlled trials found gabapentin,
duloxetine, and venlafaxine similarly effective for pain relief and improvement in function
compared to one another. Pregabalin was moderately superior to duloxetine for the proportion of
patients experiencing significant pain relief, but there were no differences between pregabalin
and gabapentin or venlafaxine. Stratified and subgroup analyses of trials according to use of
crossover versus parallel-group design, dose, or exclusion of previous non-responders to
gabapentin (for trials of gabapentin or pregabalin) did not affect conclusions. Trials were
characterized by different methods for assessing and reporting outcomes, which limited the
number of trials that could be pooled for some comparisons. There were no suitable data from
placebo-controlled trials of topical lidocaine (patch or gel) to perform indirect analyses.

Detailed assessment

Systematic reviews

Six systematic reviews evaluated benefits of gabapentin, pregabalin, SNRIs, or topical lidocaine
for NP, but differed in how they selected trials for inclusion and in how they analyzed and
synthesized data (Table 5 (overview of SR’s section).” '**¥>%® None of the systematic reviews
included any head-to-head trial of one of these drugs versus another. The systematic reviews
included a total of 17 unique placebo-controlled trials of gabapentin, 5 trials of pregabalin, 3
trials of venlafaxine, 6 trials of topical lidocaine, and 2 trials of duloxetine. All of the newer
medications for NP were superior to placebo in at least one systematic review. In general,
however, the usefulness of published systematic reviews for assessing comparative benefits of
newer medications for NP is limited because they all primarily focused on placebo-controlled
trials and did not attempt formal indirect analyses. In addition, estimates of treatment benefit
were fairly imprecise (relatively wide confidence intervals) for some medications included in the
reviews because of small numbers of trials (frequently with small sample sizes).

Neuropathic Pain Page 23 of 116



Final Report Drug Effectiveness Review Project

In reviews in which data were pooled, the most frequently calculated estimate of effect was the
NNT to achieve a minimum threshold of pain or symptom relief. Because trials varied
substantially in how they reported pain outcomes, three reviews calculated pooled estimates for
clinically relevant pain relief based on a composite ‘hierarchy’ of outcomes.'>**** For example,
one systematic review of gabapentin calculated NNT using the following hierarchy of outcomes:
proportion reporting pain relief 50% or greater (preferred outcome), followed by proportion
reporting global impression of clinical change, pain on movement, pain on rest, or any other pain
related measure.'” Another used the following hierarchy: proportion reporting pain relief 50%
or greater, or proportion reporting at least good pain relief or reporting improvement. ™
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Table 5. Summary of results of recent systematic reviews of gabapentin, pregabalin, duloxetine, venlafaxine, or
topical lidocaine (patch or gel) for neuropathic pain

# of trials
not included
Total # in any other Benefit vs placebo #
of # of relevant NNT (95% CI) (unless |of trials
unique included |systematic other outcome for pooled
Drug trials Review trials review Outcome specified) estimates
Gabapentin 22 Finnerup, Gaba: 17| Gaba: 0 |>50% pain relief, or proportion |Any NP: 4.7 (4.0-5.6) |Any NP: 12
or 2005 Pregab: 5| Pregab: 1 [reporting at least good pain DN: 3.9 (3.2-5.1) DN: 6
pregabalin relief or reporting improvement |PHN: 4.6 (3.7—6.0) PHN: 4
studies (hierarchy of outcomes)
(results
pooled for
both
medications)
Gabapentin 17  |Hempenstall; 2 0 Top two values on a five-point |PHN: 4.4 (3.3-6.1) 2
2005 scale for pain relief,
effectiveness, or improvement,
top three values on a six-point
scale, top value on a three-point
scale, top two values on a four-
point scale, 50% or greater
reduction on a visual analogue
or 11-point scale (hierarchy of
outcomes)
Wiffen, 13 0 >50% pain relief, global DN: 2.9 (2.2-4.3) DN:4
2005" impression of clinical change, |PHN: 3.9 (3.0-5.7) PHN: 2
pain on movement, pain on
rest, any other pain related
measure (hierarchy of
outcomes)
Pregabalin 5 Hempenstall; 2 0 See Hempenstall above PHN: 4.9 (3.7-7.6) 2
2005*
Duloxetine 2 Wong, 2007 2 2 >50% pain relief (defined as DN: OR=2.6 (1.7-3.8) |2
number of patients with
‘moderate,’ ‘good,’ or ‘notable’
improvement in global

Neuropathic Pain
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# of trials
not included
Total # in any other Benefit vs placebo #
of # of relevant NNT (95% CI) (unless |of trials
unique included |systematic other outcome for pooled
Drug trials Review trials review Outcome specified) estimates
assessment of treatment or at
least moderate pain relief on a
categorical scale)
Venlafaxine 3 Finneagup, 3 1 See Finnerup above Any NP: 5.5 (3.4-14) |3
2005
Saarto, 20057 2 0 Moderate pain relief or better  |No pooling of data; NA
studies too small for
any firm conclusions to
be made
Topical 6 Finnerup, 4 2 See Finnerup above Any NP:4.4 (2.5-17) 4
lidocaine 2005%
Hempenstall, 3 1 See Hempenstall above PHN: 2.00 (1.4-3.3) 1
2005*
Khaliqs, 3 1 Improvement in pain reliefon a 6- |[Any NP: WMD=0.42 |2
2007° point scale. (95% CI1 0.14 to
0.69)

DN=diabetic neuropathy, PHN=post-herpetic neuralgia, NP=neuropathic pain, WMD=weighted mean difference, OR=o0dds ratio
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Three systematic reviews (two rated higher-quality®> 34 found gabapentin or pregabalin more

effective than placebo for pain relief.'* In general, confidence intervals for estimates of benefits
for the two drugs overlapped in all of the systematic reviews. The NNTs for pain relief in short-
term follow-up ranged from 2.9 to 3.9 for gabapentin in diabetic nephropathy and 3.9 to 4.6 for
gabapentin in postherpetic neuralgia, and was 4.9 for pregabalin in postherpetic neuralgia. One
systematic review pooled data for gabapentin and pregabalin together.”> We calculated separate
relative risks for pregabalin and gabapentin from individual trial data as reported in this
systematic review. Relative risk for 50% pain relief was 2.07 (95% CI 1.70 to 2.52) for
gabapentin and 2.60 (95% CI 2.04 to 3.32) for pregabalin (NNTs about 4.2 and 5, respectively).

Two systematic reviews (one higher-quality®’) evaluated the SNRI venlafaxine.” The pooled
NNT for the composite outcome pain relief was 5.5 (95% CI 3.4 to 14.0) for venlafaxine versus
placebo in the higher-quality review.”> The other, qualitative systematic review found
insufficient data (small studies with imprecise estimates) to reach conclusions about efficacy of
venlafaxine.” One higher-quality systematic review found duloxetine superior to placebo for
achieving 50% pain relief (two trials, OR=2.6, 95% CI 1.7 to 3.8).*®

Topical lidocaine gel or patch was evaluated in 3 higher-quality reviews.*>>> A Cochrane review
found the topical lidocaine patch more effective than placebo as measured by mean improvement
on a 6-point scale, but the pooled difference (2 trials) was small (WMD=0.42; 95% CI, 0.14 to
0.69, or roughly the equivalent of 7 points on a 100 point pain scale). There was no difference
between patch and placebo in mean VAS score or reduction in VAS score.”> Two other
systematic reviews found topical lidocaine patch superior to placebo for achieving pain relief in
patients with postherpetic neuralgia (NNT=2.0, 95% CI, 1.4 to 3.3, 1 trial**)** or for any NP
condition (NNT=4.4, 95% CI, 2.5 to17, 1 trial**).”*

Randomized trials: Direct evidence

We identified no head-to-head trials comparing gabapentin, pregabalin, duloxetine, venlafaxine,
or topical lidocaine (patch or gel) to one another. We excluded one randomized trial that
evaluated duloxetine versus routine care (the most frequently prescribed medications were
gabapentin, amitriptyline, or venlafaxine) in patients with diabetic neuropathic pain in patients
who had completed a 12-week trial of duloxetine versus placebo.*

Randomized trials: Indirect evidence

Gabapentin

We identified 12 placebo-controlled trials of gabapentin (reported in 13 articles™ ™). One trial
was not included in any previously published systematic review.”’ (Table 6) All were short-term
trials, with duration of therapy ranging from 4 to 8 weeks. Most trials (11 of 12) were rated fair
quality (Evidence Table 11). Dose of gabapentin ranged from 900 to 3600 mg daily. Sample
sizes ranged from seven®® to 334,>* with a median of 57. Three trials evaluated patients with
diabetic neuropathy, two evaluated gabapentin for post-herpetic neuralgia, one evaluated
gabapentin for HIV-associated neuropathy,’” and the remainder evaluated patients with mixed or
other neuropathic pain. Two trials excluded previous non-responders to gabapentin.”** All
trials evaluated some type of pain outcome and seven trials evaluated some type of functional
outcome. However, there was substantial variation in how trials assessed pain or function. For
example, pain outcomes were assessed in different trials using a 0-10 Likert Scale, 0-10 or 0-100

47-59
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visual analogue scales, 0-4 categorical scale, 0-3 categorical scale, the Short-Form McGill Pain
Questionnaire, the Neuropathic Pain Scale, and various categorical scales for global or overall
improvement.
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Results:
Gabapentin versus | Results: Gabapentin
placebo for pain versus placebo for
Study, year Dose N Duration | Design relief improvement in function | Quality
Painful diabetic neuropathy
Backonja, 1998 & | 3600 mg | 165 | 8 weeks | Parallel Benefit Benefit Fair
1999*" 8
Gorson, 1999° 900 mg 40 | 6 weeks | Crossover | No benefit on 3 of 4 | Not measured Fair
outcomes
Simpson, 2001°” | 900-2700 | 60 | 8 weeks | Parallel Benefit Benefit Fair
mg
Postherpetic neuralgia
Rice, 2001>* 1800- 334 | 7 weeks | Parallel Mixed: benefit on 4 Mixed: benefit on some Fair
2400 mg of 6 outcomes subscales (reported
graphically only)
Rowbotham, 3600 mg | 225 | 8 weeks | Parallel Benefit Benefit Fair
1998°°
Other or mixed neuropathic pain
Hahn, 2004 1200- 26 | 4 weeks | Parallel Mixed: benefit on Not measured Fair
(HIV-associated 2400 mg one of 2 outcomes.
neuropathy)
Gilron, 2005 3200 mg | 57 | 5weeks | Crossover | Benefit Benefit Fair
Serpell, 2002 900- 305 | 8 weeks | Parallel Mixed: benefit on 2 | Mixed; benefit on some Fair
2400 mg of 3 outcomes domains (reported
graphically only)
Bone, 2002% 2400 mg | 19 | 6 weeks | Crossover | Mixed: benefit on 1 No benefit Fair
of 2 outcomes
Yildirim, 2003 900-3600 | 50 | 8 weeks | Parallel Benefit Not measured Fair
mg

Neuropathic Pain
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Final Report
Results:
Gabapentin versus | Results: Gabapentin
placebo for pain versus placebo for
Study, year Dose N Duration | Design relief improvement in function | Quality
Levendoglu, 3600mg | 20 | 8 weeks | Crossover | Mixed: benefit for Not measured Fair
2004 pain intensity, mixed
for different pain
descriptors
Tai, 2002°° up to 7 4 weeks | Crossover | No benefit Not measured Poor
1800
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Qualitatively, 10 of 12 trials found gabapentin superior to placebo on at least one measure of
pain relief or improvement in pain. The three largest trials (N=229, 305, and 334) consistently
found gabapentin at doses of 1800 mg to 3600 mg/day superior to placebo on at least some
measures of pain relief and at least some domains (as measured by the SF-36) of quality of
life.>*** On a 10-point pain scale, differences in pain relief ranged from 0.5 to 2.2 points in favor
of gabapentin. The two trials that found no differences between gabapentin and placebo for pain
outcomes appeared underpowered to detect differences (N=7"* and N=40"). One also evaluated
low doses (900 mg) of gabapentin.”’ Gabapentin was superior to placebo on at least some
measures of function in six of seven trials.

Quantitative analyses were limited by differential reporting of outcomes across trials (Table 7).
For example, only three®>* *° of 12 trials reported mean improvements in patient-reported pain
using some form of visual analogue scale, and only seven trials*® **>" 357 reported the
proportion of patients experiencing >50% or at least moderate pain relief.

Table 7. Pooled results, placebo-controlled trials of gabapentin versus placebo

Effect Heterogeneity
tOutecome Scale Outcome Effect N size vs. 95% CI )
yp Placebo ' Q P(Q
Average pain,
0-10 Likert .
scale, 10 cm Mean score* WMD 3 -2.06 [64'343?’ 98.7% 159.9 0.000
VAS, or 0-100 '
VAS (rescaled)
SF-McGill Pain [-7.09: -
) Questionnaire, Mean score* WMD 2 -3.56 0'03i 3.97 0.046
Patient- Total score :
reported
pain Gabapentin
%atleast ~ 900to RR 7 208  [1.71:251] | 44% 627 0394
moderate 3600
Pain improvement mg/day
relief/response or >50% Gabapentin
!mprqvement 2400 to .
in pain score 3500 RR 6 2.09 [1.66; 2.62] 20% 6.28 0.28
mg/day
SF-36 Bodily [4.92;
Pain** Mean score WMD 1 10.10 15.28] NA
Functional SF-36 Mental [-0.14;
capacity Health* Mean score WMD 1 4.70 9.54] NA
. [5.95;
SF-36 Vitality Mean score WMD 1 11.40 16.85] NA

*Higher scores mean worse pain

**Higher scores mean better function

VAS=visual analogue scale, SF-MPQ=Short-Form McGill Pain Questionnaire; CGI=Clinical Global Impression; SF-
36= Medical Outcomes Study 36-item short-form health survey; BPI=Brief Pain Inventory, WMD=weighted mean
difference, RR=relative risk

Patients randomized to gabapentin were more likely to report at least moderate pain relief or
>50% improvement in pain scores than those randomized to placebo (RR=2.08, 95% CI 1.71 to
2.51, 7 trials, Figure 2).*%°%°1->%37 Gtatistical heterogeneity was not detected (I’=4%), and no
funnel plot asymmetry was apparent. In the two trials reporting the proportion of patients
experiencing at least 50% pain relief, response to gabapentin ranged from 24% to 36%.”**° In

Neuropathic Pain Page 31 of 116




Final Report Drug Effectiveness Review Project

the five trials reporting pain relief on a categorical scale, the proportion reporting at least
moderate improvement ranged from 27% to 60%.*-°%>1-3%3>37" A[] of the trials included in the
pooled estimate were rated fair-quality. Excluding the trial of gabapentin dosed at 900 mg/day”'
had little impact on estimates (RR 2.09, 95% CI 1.66 to 2.62, I’=20%). All of the other trials
attempted to titrate patients to at least 2400 mg/day. Stratifying trials by use of a parallel-group
(RR 2.12,95% CI 1.61 to 2.81, I’=36%, 5 trials™ >*") versus crossover design (RR 2.03, 95%
CI 1.41 to 2.92, 2 trials>™ ") and exclusion of trials®* *° that did not enroll previous non-
responders to gabapentin (RR 2.17, 95% CI 1.72 to 2.74, I’=13%, 5 trials) also did not affect
estimates.

Figure 2. Relative risk for at least moderate improvement or >50% improvement
in pain score from placebo-controlled trials of gabapentin

Comparison:  Gabapentin vs placebo

Outcome: At least moderate improvement or >50% improvement in pain score

Study Gabapentin Placebo RR (random) RR (random)

or sub-category n/N n/N 95% CI 95% CI Year
Beckonja 47/79 25/76 —_— 1.81 [1.25, 2.62] 1998
Gilron 27/44 13742 —_— 1.98 [1.19, 3.30] 2005
Gorson 17/19 9/21 —_— 2.09 [1.24, 3.50] 1999
Rice 74/223 16/111 — 2.30 [1.41, 3.76] 2001
Rowbatham 47/109 14/116 B — 3.57 [2.09, 6.11] 1998
Serpell 32/153 21/152 L ———— 1.51 [0.92, 2.50] 2002
Simpson Part 1 15727 7727 — 2.14 [1.04, 4.41] 2001
Total (95% Cl) 654 545 <o 2.08 [1.71, 2.51]

Total events: 259 (Gabapentin), 105 (Placebo)

Test for heterogeneity: Chi? = 6.27, df =6 (P = 0.39), 1= 4.4%

Test for overall effect: Z = 7.45 (P < 0.00001)

0.2 0.5 1 2 5
Favors Placebo  Favors Gabapentin

In three trials, gabapentin was consistently superior to placebo for mean improvement in pain
scores as standardized to a 0 to 10 scale (Figure 3).*>*>° However, there was no statistically
significant difference in the pooled estimate for this outcome (WMD=-2.06, 95% CI, -4.46 —
+0.33, 3 trials). This finding is most likely due to the large statistical heterogeneity observed
(I’=99%), which results in a wide confidence intervals using a random effects model (Figure 3).
However, the source of heterogeneity is not clear. No trial evaluated doses lower than 2400
mg/day, all trials were rated fair-quality, and none excluded previous non-responders to
gabapentin. Although two trials evaluated patients with mixed neuropathic pain conditions and
one trial evaluated patients with post-herpetic neuralgia,” the estimate from the latter trial fell
between the estimates from the other two trials.
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Figure 3. Mean improvement in pain score from placebo-controlled trials of
gabapentin (re-scaled to 0 to 10 pain scale)

Comparison: Gabapentin vs placebo
Outcome: Average pain (re-scaled to 0 to 10 pain scale)

Study Gabapentin Placebo WMD (random) WMD (random)

or sub-category N Mean (SD) N Mean (SD) 95% CI 95% ClI Year
Bone 10 0.29(0.22) 9 0.51(0.22) L -0.22 [-0.42, -0.02] 2002
Levendoglu 20 3.20(1.21) 20 7.40(0.71) - -4.20 [-4.81, -3.59] 2004
Rowbatham 113 4.20(2.28) 116 6.00(2.42) L 3 -1.80 [-2.41, -1.19] 1998

Total (95% Cl) 143 145 > -2.06 [-4.46, 0.33]

Test for heterogeneity: Chi2 = 159.57, df = 2 (P < 0.00001), I* = 98.7%

Test for overall effect: Z = 1.69 (P = 0.09)

-10 -5 0 5 10
Favors Gabapentin  Favors Placebo

Gabapentin was statistically superior to placebo on the short-form McGill Pain Questionnaire
Total Score (0 to 45 scale), but differences were small (WMD=-3.56, 95% CI, -7.09 to -0.03),
there was evidence of statistical heterogeneity (p=0.046), and data were poolable from only two
trials.>* > Several other trials reported various measures of functional capacity or quality of life.
However, no single measure was reported in more than one trial (Table 7).

Pregabalin

We identified a total of eight placebo-controlled trials of pregabalin (Table 8).°*%” Three trials
were not included in any previously published systematic review.’" %> °” All trials were rated
fair-quality (Evidence Table 11) and used a parallel-group design. Sample size ranged from 137
to 368 (median 238). Three trials evaluated patients with post-herpetic neuralgia,®*®* three trials
patients with diabetic neuropathy,®” °> ¢’ one trial patients with either post-herpetic neuralgia or
diabetic neuropathy, and one trial patients with spinal cord injury.®® Three trials excluded
previous non-responders to gabapentin.®>**% The trials evaluated doses of pregabalin ranging
from 75 to 600 mg daily, and ranged from 5 to 13 weeks in duration.
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abalin for neuropathic pain

Results:
Results: Pregabalin versus
Pregabalin placebo for
versus placebo | improvementin
Study, year Dose N Duration | Design for pain relief function Quality
Painful diabetic neuropathy
Lesser, 2004% 75 mg 337 | 5weeks | Parallel No benefit at 75 | Mixed: benefit on Fair
300 mg mg (data not some subscales at
600 mg reported) 300 and 600 mg;
Benefit at 300 limited reporting of
and 600 mg outcomes.
Richter, 2005>° 150 mg 246 | 6 weeks | Parallel | No benefit at 150 | Mixed: benefit on Fair
600 mg mg some subscales;
Benefit at 600 limited reporting of
mg outcomes.
Rosenstock, 300 mg 146 | 8 weeks | Parallel Benefit Mixed: benefit on Fair
2004% one of 3 subscales
Postherpetic neuralgia
Dworkin, 2003 300 mg 173 | 8 weeks | Parallel Mixed: benefit on | Mixed: benefiton 2 | Fair
600 mg 2 of 4 outcomes | of 5 subscales
Sabatowski, 150 mg 238 | 8 weeks | Parallel Benefit Mixed: benefiton 1 | Fair
2004% 300 mg of 4 subscales
(others not
reported)
Van Seventer 150 mg 368 | 13 Parallel Benefit at all Not measured Fair
2006°’ 300 mg weeks doses
Other or mixed neuropathic pain
Freynhagen, 150-600 338 | 12 Parallel Benefit at both Not measured Fair
2005°" mg weeks dosing
(flexible schedules
dosing)
600 mg
(fixed
dosed)
Siddall, 2006*° 150-600 | 137 | 12 Parallel | Benefit Not measured Fair
mg weeks
(flexible
dosing)
mean 460
mg
Qualitatively, in trials that evaluated higher and lower doses of pregabalin, the higher doses of
pregabalin (300-600 mg/day) were more effective than placebo, but lower doses (75-150
mg/day) were not consistently more effective than placebo.®> ®*>¢7 Patients randomized to
higher-doses of pregabalin experienced greater pain relief compared to placebo on at least one
outcome (by between 1.0 and 1.8 points on a 10 point pain scale) in all eight trials. Pregabalin
was also superior to placebo on at least some subscales of the SF-36 or on measures of sleep
quality in the six trials reporting these outcomes.** 4%
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Quantitatively, pregabalin at any dose was superior to placebo for achieving pain relief in eight
trials (RR=2.48, 95% CI 2.03 to 3.03, I>=0%; Table 9, Figure 4).°*°" All trials reported the
proportion of patients experiencing at least 50% pain relief, which ranged from 22%° to 50%°'
in patients randomized to pregabalin. When results were stratified by pregabalin dose, estimates
were somewhat higher at doses of 300 to 600 mg/day (RR 2.59, 95% CI 2.12 to 3.17, Iz=0%, 8
trials®®") compared to 150 mg/day (RR 2.19, 95% CI 1.18 to 4.09, I’=54%, 3 trials®* ®>°"), but
the difference between stratified estimates was not significant (p=0.44). Exclusion of trials that
did not enroll previous non-responders to gabapentin®” °*® did not significantly affect estimates
(RR 2.59, 95% CI1 2.01 to 3.33).

Table 9. Pooled results, placebo-controlled trials of pregabalin for neuropathic
pain

Effect Heterogeneity
:)ut;:ome Scale Outcome Effect N size vs 95% CI )
yp Placebo ' QR  r@Q
Average pain,
0-10 Likert
scale, 10 cm " i [-1.81; - .
VAS. or 0-100 Mean score WMD 7 1.56 1.31] 0.0% 1.6 0.953
VAS
(rescaled)
SF-McGill
Pain * } [-6.45; - o
Questionnaire, Mean score WMD 5 5.21 3.96] 0.0% 0.65 0.957
Patient- Total score
reported )
pain Pregabalin
150 to 600 RR 8 2.48 [2.03; 3.03] 0.0% 3.55 0.830
% at least mg/day
moderate Pregabalin
Pain improvement 300 or . o
reliefiresponse  or >50% 600 RR 8 2.59 [2.12; 3.17] 0.0% 292 0.89
improvement ~ mg/day
in pain score Pregabalin
150 RR 3 2.19 [1.18; 4.09] 54% 4.3 0.12
mg/day
SF-36 Bodily - [3.69;
Pain Mean score WMD 2 8.02 12.36] 0.23 0.632
Functional SF-36 Mental - .
capacity Health Mean score WMD 2 3.67 [0.33; 7.01] 0.01 0.920
SF-36 Vitality ~ Mean score** WMD 2 208 & 5792]? 032 0572

*Higher scores mean worse pain

**Higher scores mean better function

VAS=visual analogue scale, SF-MPQ=Short-Form McGill Pain Questionnaire; CGI=Clinical Global Impression; SF-
36= Medical Outcomes Study 36-item short-form health survey; BPI=Brief Pain Inventory, WMD=weighted mean
difference, RR=relative risk
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Figure 4. Relative risk for at least moderate improvement or >50% improvement
in pain score from placebo-controlled trials of pregabalin

Comparison:  Pregabalin vs placebo

Outcome: At least moderate improvement of >50% improvement in pain score

Study Pregabalin Placebo RR (random) RR (random)

or sub-category n/N n/N 95% CI 95% Year
Dworkin 44/89 17/84 —_— 2.44 [1.52, 3.92] 2003
Freynhagen 1057206 16/65 — 2.07 [1.33, 3.23] 2005
Lesser 76/163 17/97 —_— 2.66 [1.68, 4.22] 2004
Richter 47/161 13/85 —— 1.91 [1.10, 3.33] 2005
Rosenstock 30/76 10/70 —_— 2.76 [1.46, 5.23] 2004
Sabatowski 42/157 8/81 — 2.71 [1.34, 5.49] 2004
Siddall 15/69 5/67 2.91 [1.12, 7.57] 2006
van Seventer 837275 7/93 —_— 4.01 [1.92, 8.36] 2006
Total (95% Cl) 1196 642 < 2.48 [2.03, 3.03]

Total events: 442 (Pregabalin), 93 (Placebo)

Test for heterogeneity: Chi? = 3.55, df =7 (P = 0.83), 1= 0%

Test for overall effect: Z = 8.88 (P < 0.00001)

0.1 02 05 1 2 5 10
Favors Placebo  Favors Pregabalin

Pregabalin was also superior to placebo for mean improvement in average pain scores
(standardized to a 0 to 10 scale, WMD=-1.6, 95% CI, -1.8 to -1.3, 7 trials, I>=0%; Figure 5),°" %
%7y mean improvement in the SF-McGill Pain Questionnaire, Total (0 to 45 scale) score (WMD=-
5.2,95% CI -6.4 to -4.0, 5 trials, I’=0%),% %% and on the SF-36 bodily pain (less than 10
points) and mental health (less than 5 points) subscales (2 trials each®” ®*). For outcomes
reported by at least six trials, no funnel plot asymmetry was present.

Figure 5. Mean improvement in pain score from placebo-controlled trials of
pregabalin (on 0 to 10 pain scale)

Comparison: Pregabalin vs placebo

Outcome: Average pain (re-scaled to 0 to 10 pain scale)

Study Pregabalin Placebo WMD (random) WMD (random)

or sub-category N Mean (SD) N Mean (SD) 95% CI 95% CI Year
Dworkin 89 3.60(2.26) 84 5.29(2.20) —. -1.69 [-2.35, -
Lesser 82 3.60(2.08) 97 5.06(2.06) —_— 1.0311.46 [-2.07, - 2003
Richter 82 4.29(2.36) 85 5.55(2.12) —_— 0.8511.26 [-1.94, - 2004
Rosenstock 76 3.99(2.27) 70 5.46(2.35) —_— 0.58}1.47 [-2.22, - 2005
Sabatowski 76 4.76(2.00) 81 6.33(1.97) — 0.7211.57 [-2.19, - 2004
Siddall 69 4.62(2.10) 67 6.27(2.10) B 0.95}1.65 [-2.36, - 2004
van Seventer 90 4.35(2.27) 93 6.14(2.21) — 0.9411.79 [-2.44, - 2006

1.14] 2006

Total (95% CI) 564 577 ' 2 -1.56 [-1.81,

Test for heterogeneity: Chi? = 1.60, df = 6 (P = 0.95), I> = 0% 1.31]

Test for overall effect: Z = 12.16 (P < 0.00001)

-2 0 2 4

“Favors Pregabalin  Favors Placebo

Duloxetine

We identified three parallel-group randomized trials of duloxetine for painful diabetic
neuropathy (Table 10).°*7° One trial was not included in any previously published systematic
review.”® All were rated fair quality (Evidence Table 11). Sample sizes ranged from 334 to 457
subjects. All trials were twelve weeks in duration.
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Table 10. Placebo-controlled trials of duloxetine for neuropathic pain

Results:
Results: Duloxetine versus
Duloxetine versus placebo for
placebo for pain improvement in
Study, year Dose N Duration | Design relief function Quality
Painful diabetic neuropathy
Goldstein, 20 mg 457 | 12 Parallel 20 mg: no benefit 20 mg: no benefit Fair
2005% 60 mg weeks 60 mg and 120 mg: | 60 mg and 120 mg:
120 mg mixed, benefit on mixed, benefit on
most scales most scales
Raskin, 2005 | 60 mg 348 | 12 Parallel | Benefit Benefit Fair
120 mg weeks
Wernicke, 60 mg 334 | 12 Parallel Benefit Benefit Fair
2006"° 120 mg weeks

Qualitatively, all three trials found duloxetine at doses of 60 to 120 mg/daily superior to placebo
for patient-reported pain.’*’° Differences on average pain scores as measured using a 0 to 10
scale ranged from 0.9 to 1.45 in the three trials. Two trials also found duloxetine superior to
placebo by less than 10 points on SE-36 subscales for mental health and bodily pain.®® ™

Quantitatively, the proportion of patients experiencing at least 50% pain relief or moderate
improvement in pain was reported by all three trials and superior with duloxetine 60 mg once
daily or 60 mg twice daily versus placebo (RR=1.71, 95% CI 1.46 to 2.01, Figure 6, I>=17%).°*
7 Results for doses of 60 mg/day and 120 mg/day were pooled together because estimates were
very similar (Table 11). Rates of response in patients randomized to duloxetine ranged from 39%
to 57%. Duloxetine was also superior to placebo for mean improvement in patient-reported pain
by a little over one point on a 10 point scale and similar for doses of 60 mg once daily (Table 11)
and 60 mg twice daily (Figure 7).°*7° On the SF-36, duloxetine 60 mg twice daily was superior
to placebo on the bodily pain subscale by an average of 8.2 points (95% CI 4.3 to 12.0, 2 trials)
and on the mental health subscale by 5.8 points (95% CI 2.3 to 9.4, 2 trials), but there was no
difference on ‘glgle7 (])physical functioning subscale (weighted mean difference 4.21, 95% CI -1.23 to
9.65, 2 trials).”™
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Table 11. Pooled results, placebo-controlled trials of duloxetine for neuropathic pain

Effect ;
tOutecome Scale Outcome Dose Effect stigi;s size vs 95% ClI ) Heterogeneity
yp Placebo ' Q P(Q
Average pain, Duloxetine [-1.37: -
0-10 Likert 60 mg WMD 3 -1.04 0'71i 0.0% 1.18 0.554
scale, 10cm Mean change daily '
VAS, or 0-100  from baseline*
VAS Duloxetine [-1.53; - o
WMD 3 -1.17 16.80% 24 0.301
(rescaled) 60 mg BID 0.80] °
Duloxetine [-3.90; -
60 mg WMD 2 -2.67 1447 0.08 0.777
SF-MPQ, Mean change daily A44]
Patient Total score from baseline®
atient- Duloxetine [-4.52; -
reported 60 mg BID WMD 2 -3.29 2.07] 0.55 0.458
pain
Duloxetine
. 60 mg RR 3 1.71 [1.46;2.01] | 17.3% 242 0.298
% at least daily or 60
moderate mg bid
Pain improvement or Duloxetine
relief/response  >50% 60 mg RR 3 1.71 [1.39:2.11] | 00% 059 0745
improvement in dail ’ e ’ ’ ’
pain score y
Duloxetine g 3 1.71 [1.29;2.26] | 445% 36 0.165
60 mg bid
Duloxetine [-0.66; -
. 60 mg WMD 3 -0.49 Do 0.0% 0.7 0.705
CGl severity Mean change daily 0.32]
from baseline® .
Duloxetine [-0.85; - 0
60 mg BID WMD 3 -0.60 0.35] 46.10% 3.71  0.156
Duloxetine
) 60 mg WMD 2 5.54 [1.09; 9.99] 1.34  0.247
SF-36, Bodily Mean change daily
Pain from baseline** .
Duloxetine [4.33;
60 mg BID WMD 2 8.19 12.05] 0.01  0.920
Duloxetine
SF-36, Mental 60 mg WMD 2 3.64 [0.04; 7.23] 1.34  0.247
Mean change dail
Health e ally
from baseline
Subscale Duloxetine 1o 2 58  [2.26:9.38] 132 0.251
Functional 60 mg BID ] T ] ]
capacity Duloxetine [-1.54;
SF-36 60 mg WMD 2 4.68 10.89’ 5.08 0.024
. Mean change  gail -89]
Physical o™ ally
o from baseline
Functioning Duloxetine [-1.23;
60 mg BID WMD 2 4.21 9.65] 3.87 0.049
Duloxetine [-0.99; -
60 mg WMD 3 -0.70 P 0.0% 0.68 0.712
BPI Mean change  gaily 0.42]
Interference from baseline* .
Duloxetine [-1.17; - o
60 mg BID WMD 3 -0.86 0.56] 10.70% 2.24 0.326
Duloxetine
M h 60 mg WMD 2 0.06 [0.02; 0.10] 0.24 0.624
ean change dail
Euro QoL from baseline** y
Duloxetine
60 mg BID WMD 2 0.06 [0.02; 0.10] 0.24 0.624
*Decrease in score means improvement; **Increase in score means improvement
VAS=visual analogue scale, SF-MPQ=Short-Form McGill Pain Questionnaire; CGI=Clinical Global Impression; SF-
36= Medical Outcomes Study 36-item short-form health survey; BPI=Brief Pain Inventory
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Figure 6. Relative risk for at least moderate improvement or >50% improvement
in pain score from placebo-controlled trials of duloxetine

Comparison:  Duloxetine 60 mg once daily or 60 mg twice daily vs placebo

Outcome: At least moderate improvement of >50% improvement in pain score

Study Duloxetine Placebo RR (random) RR (random)

or sub-category n/N n/N 95% CI 95% CI Year
Goldstein 55/114 29/115 — 1.91 [1.32, 2.76] 2005
Raskin (B) 57/113 34/113 —— 1.68 [1.20, 2.34] 2005
Wernicke 47/110 29/106 — 1.56 [1.07, 2.28] 2006
Total (95% Cl) 337 334 <o 1.71 [1.39, 2.11]

Total events: 159 (Duloxetine), 92 (Placebo)
Test for heterogeneity: Chi* = 0.59, df =2 (P = 0.74), 1= 0%
Test for overall effect: Z = 5.08 (P < 0.00001)

0.2 0.5 1 2 5
Favors Placebo  Favors Duloxetine

Figure 7. Mean improvement in pain score from placebo-controlled trials of
duloxetine 60 mg twice daily (0 to 10 pain scale)

Comparison:  Duloxetine 60 mg twice daily vs placebo
Outcome: Average pain (re-scaled to 0 to 10 pain scale)

Study Duloxetine Placebo WMD (random) WMD (random)

or sub-category N Mean (SD) N Mean (SD) 95% Cl 95% CI Year
Goldstein 113 -3.24(2.44) 115 -1.91(2.35) —— -1.33 [-1.95, -0.71] 2005
Raskin (B) 116 -2.47(1.92) 116 -1.60(1.92) —-— -0.87 [-1.36, -0.38] 2005
Wernicke 112 -2.84(2.43) 108 -1.39(2.39) —— -1.45 [-2.09, -0.81] 2006

Total (95% Cl) 341 339 TS -1.17 [-1.53, -0.80]
Test for heterogeneity: Chi? = 2.41, df = 2 (P = 0.30), I = 16.9%
Test for overall effect: Z = 6.27 (P < 0.00001)

-4 2 0 2 4
Favors Duloxetine Favors Placebo

Venlafaxine

We identified four placebo-controlled trials of venlafaxine reporting efficacy outcomes at doses
of 37.5 to 150 mg/day (N=13 t0224) in patients with various NP syndromes (Table 12).*> 173
Duration of therapy ranged from four to six weeks. One trial was not included in any previously
published systematic review.”” However, it was rated poor quality due to lack of reporting of
baseline prognostic factors and no intention to treat analysis. The other three trials were rated
fair-quality (Evidence Table 11). Two trials found no differences between venlafaxine and
placebo for pain relief,”  and a third reported mixed results.** The fourth trial found
venlafaxine at 150 or 225 mg/day superior to placebo by about 15 points on a 100 point visual
analogue pain scale, but no significant differences between venlafaxine 75 mg/day and placebo.”’
The only trial to report functional outcomes found no benefits for venlafaxine over placebo.”

Quantitatively, only two trials reported poolable data for the proportion of patients experiencing
pain relief.*> " One trial”' evaluated doses of 75 mg to 225 mg/day for diabetic neuropathy and
the other*” evaluated 225 mg/day for various neuropathic pain conditions. There was no
difference between venlafaxine at any dose versus placebo in the proportion of patients
experiencing at least moderate improvement or >50% improvement in pain scores (RR=1.79,
95% CI1 0.75 to 4.27, 2 trials). Results were similar after limiting results to doses of venlafaxine
150 or 225 mg daily (RR 1.86, 95% CI 1.06 to 3.26, 2 trials). In one trial reporting mean
improvement in pain scores, there was no difference between venlafaxine and placebo (WMD=-
1.00 on a 0 to 10 scale, 95% CI -2.17 to 0.17).*
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Table 12. Placebo-controlled trials of venlafaxine for neuropathic pain

Results: Results:
Venlafaxine Venlafaxine
versus versus placebo
placebo for for improvement
Study, year Dose N Duration | Design pain relief in function Quality
Painful diabetic neuropathy
Rowbotham, 75 mg 244 | 6 weeks | Parallel 75 mg: no Not measured Fair
2004" 150 mg benefit
225 mg 150 and 225
mg: benefit
Other or mixed neuropathic pain
Tasmuth, 20027 37.5mg 13 | 4 weeks | Crossover | No benefit at Not measured Fair
75 mg any dose
Yucel, 2005 75 mg 55 | 6 weeks | Parallel No benefit at No benefit at Poor
150 mg either dose either dose
Sindrup® 225mg | 32 | 4 weeks | Crossover | Mixed: benefit | Not measured Fair

on1of2
outcomes

Topical lidocaine (patch or gel)
We identified four trials of topical lidocaine 5% patch and two trials of lidocaine 5% gel for NP

(Table 13). One trial was rated poor-quality,”® and the remainder rated fair-quality (Evidence
Table 11).***- ™77 Four trials evaluated patients with post-herpetic neuralgia,

44,74,76,71

evaluated patients with HIV-related polyneuropathy,”” and one trial evaluated patients with

various peripheral NP conditions.”>. Sample sizes ranged from 35 to 96 subjects. Two trials
evaluated patients at extremely short-term follow-up (8 to 12 hours following application of
lidocaine gel or patch).””" The remainder evaluated one to three weeks of topical lidocaine

therapy.

Neuropathic Pain

one trial
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Table 13. Placebo-controlled trials of topical lidocaine for neuropathic pain

Results:
Topical
Results: lidocaine
Topical versus
lidocaine versus | placebo for
placebo for pain | improvement
Study, year Form N Duration | Design relief in function Quality
Postherpetic neuralgia
Galer, 2002™ | Patch, 96 3 weeks | Parallel Benefit on Not measured Poor
5% Neuropathic Pain
Scale
Galer, 1999* | Patch, 32 Variable- | Crossover; | Benefit on Not measured Fair
5% 2 days to | all subjects | primary outcome
2 weeks, | were (time to 2
dependin | currently consecutive days
g on pain | using with 2-point
response | lidocaine decrease on 6-
patch with point pain relief
at least scale)
moderate No difference in
relief use of rescue
analgesics
Trend favoring
lidocaine patch
for patients
experiencing pain
relief (91% vs
41%, p-value not
reported)
Rowbotham, Patch, 35 Upto 12 | Crossover Benefit Not measured Fair
19967 5% hours
Other neuropathic pain
Estanislao, Gel, 5% 64 2 weeks | Crossover | No benefit Not measured Fair
20047
HIV-related
neuropathy
Rowbotham, | Gel, 5% 39 Upto8 Crossover | Benefit for pain Not measured Fair
1995 hours relief
Meier, 2003* | Patch, 58 7 days Crossover | Benefit (results Not measured Poor
5% reported

graphically only)

Qualitatively, the two short-term trials (up to 12 hours after application) both found topical

lidocaine patch’” or gel’® superior to placebo for pain relief. Results from the four longer-term
trials (up to three weeks) are mixed and difficult to interpret due to differences in methods for

assessing pain outcomes or poor reporting of outcomes. One trial of the lidocaine patch did not

report statistical significance for the proportion of patients experiencing pain relief, though the

trend favored lidocaine (91% vs. 41%).** However, there was no difference in the proportion of
patients using additional analgesics. The primary outcome in this study was “time to exit”, with
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the criterion for exit being 2 consecutive days with a 2-point decrease on a 6-point pain relief
score. The median time to exit for the lidocaine patch group was14 days, compared with 3.8
days for the vehicle patch (P<0.001). Applicability of this trial may be limited, as all patients
were already using the lidocaine patch with at least “moderate” relief of pain prior to enrollment.

A second trial found no differences between topical lidocaine gel and placebo in patients with
HIV-related polyneuropathy.” Another trial found topical lidocaine patch superior to placebo for
mixed NP conditions by about 10 points on a ten-point scale after one week of use.*” The fourth
trial found topical lidocaine patch superior to placebo on the Neuropathic Pain Scale (difference
about 8 points on a 100 point composite scale, p=0.043), but was rated poor quality because the
number of patients randomized was not reported and there was no information on withdrawals.”*
None of the trials evaluated outcomes related to quality of life or function. We found no data
suitable for p